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Abstract. The taxonomy of Rumex L. and Persicaria Mill. has been the subject of revisions for
decades. The high morphological similarity between closely related taxa is probably due to a
recent divergence and subsequent process of intensive speciation. As a result, complex species
aggregates have formed in the genera Rumex and Persicaria. Hybridization processes, aided by
their broad ecological plasticity and adaptation in anthropogenically influenced habitats, are
major factors for the dynamic occupation of pioneer sites, with the potential to become
aggressive weeds. This requires clarification and knowledge of the species diversity in these
groups, which are an important component of the floras of many countries worldwide. As a
result of recent studies, new hybrids of the genus Rumex have been discovered for our flora. This
is an indication that the number of hybrids is greater than indicated in the summarized
publications on the Bulgarian flora. Furthermore, the lack of taxonomic studies creates a need to
reassess the phylogenetic relationships and status of taxa in the polymorphic, non-monophyletic
groups of Rumex and Persicaria in our country.

pp- 233-245

Key words: Bulgaria, Polygonaceae, Rumex, Persicaria.

Introduction

The family Polygonaceae Juss. (Caryophylla-
les) includes about 1200 species, distributed in
about 48 genera. The largest genera are Eriogonum
Michx. (240 species), Rumex L. (200 species), Persi-
caria L. (Mill.) (100 species), and Calligonum L. (80
species). The family has a cosmopolitan distri-
bution, but is represented with the greatest species
diversity in the northern temperate zone. An ex-
ception is the genus Coccoloba P.Browne, with
about 120 species in the Neotropics. Although
considered a monophyletic family, the extent of
some subgroups, particularly in the genera Rumex
and Persicaria, as well as related taxa, is contro-
versial. The variability in polymorphic groups is
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assessed by different authors with different taxo-
nomic weight - the main basis for classification is
morphological appearance, often of a modifica-
tion nature. This is the reason for the existence of
a large number of taxonomic schemes in Rumex
and Persicaria, since the criteria for the different ta-
xonomic position of intraspecific taxa are incon-
sistent (Degraeve, 1975; Tzvelev, 1989; Kubat,
1990; Ciocéarlan, 2009). This is why the scope and
boundaries, as well as the rank of members of
critical groups within the subgenus, are subject to
constant revision.

The taxonomic classifications based on mor-
phological characteristics are ambiguous. The mo-
lecular studies in this diverse group, as well as
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synapomorphies for the subfamily Polygonoideae
and for groups with particularly complex histories
such as the tribes Fagopyreae, Persicarieae and
Polygoneae, are insufficient. The high morpho-
logical similarity between closely related taxa is
likely due to recent divergence and subsequent
speciation, an adaptive process that results in spe-
cies complexes (Sanchez et al., 2011). These groups
are a taxonomic challenge, and their representa-
tives are an important component of the floras of
many countries.

The lack of modern studies on the chorology,
morphology, taxonomic structure and ecology of
this group of higher flowering plants in our
country is the reason for conducting the present
study. Along with this, species from the large
genera Rumex and Persicaria in our flora provoke
practical interest, since this group contains some
of the most widespread invasive (Kowalczyk et
al., 2014; Verloove et al., 2021) and weedy thero-
phyte species. The floristic composition and scale
of development of ruderal flora and vegetation
are important for understanding all the conse-
quences of the increasingly intense processes of
global urbanization and high levels of destruction
of natural habitats. In addition, there are species in
these genera that have potential for pharmaceu-
tical substances.

The modern morphological studies in these
two genera are relatively few. Anatomical studies
of the stem have been carried out on selected spe-
cies from Iran (Keshavarzi et al., 2018). In a study
of the leaf anatomy of selected species of the genus
Persicaria in Pakistan, characters of taxonomic
value have been elucidated and a key has been
proposed (Yasmin et al., 2010a). Key features in
floral morphology and the characteristics of the
corolla epidermis are indicated (Kong & Hong,
2018a) and a detailed comparative morphological
analysis of the fruit structure (Kong & Hong,
2018b) is made in the genus Persicaria sect. Cepha-
lophilon (Meisner) H. Gross in South Korea. The
pollen morphology of selected species in Pakistan
has been studied and a key has been proposed
(Yasmin et al., 2010b).

Natural hybridization in the genera Rumex
and Persicaria

Unlike representatives of the subgenera Ace-
tosa and Acetosella, species of the subgenus Rumex,
section Rumex hybridize freely with each other in
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nature, which causes taxonomic difficulties (Re-
chinger, 1990). Data on natural hybrids of the sub-
genus Rumex are contained in the works of the
first researchers of this group (Rechinger, 1891,
1892; Haussknecht, 1885).

The expansion of the range of taxa with broad
ecological specialization correlates with the ex-
pansion of the range of hybrids between them
(Kitchener, 2002). All this shows that natural hyb-
ridization is a normal process in this group of
higher flowering plants, which occurs with high
frequency.

Polyploidy, following hybridization (allopo-
lyploidy) is known to play an important role in
plant evolution (Comai, 2005). Reproductive isola-
tion from parental lines, with subsequent poly-
ploidization, provides the ability to maintain a
new genetic composition (Rieseberg & Willis,
2007). In the evolution of angiosperms, the fre-
quency of polyploid events is significant (Otto &
Whitton, 2000). Allopolyploid speciation appears
to be quite common in some plant groups through
chromosome doubling following hybridization of
diploid parents, or for the emergence of new tetra-
ploids (de Wet, 1980). If allopolyploids are charac-
terized by broadly adaptive phenotypic plasticity,
they are likely to be ecological dominants and the-
refore potentially invasive (Sultan, 2004; Richards
et al., 2006). Hybridization creates new gene com-
binations that can expand the range of phenotypic
expression and therefore environmental tolerance
beyond that of the parental taxa, leading to greater
plasticity (Wares et al., 2005). Although poly-
ploidy alone is not always associated with wider
ecological amplitude (Bretagnolle & Thompson,
2001), the combined effects of hybridization and
genome doubling can in some cases lead to highly
plastic new taxa capable of rapid colonization in
different habitats.

Allopolyploidy vs. autopolyploidy - in con-
trast to the many assumptions about cases of
allopolyploidy, we find little evidence for auto-
polyploidy in the genus Persicaria. This finding is
consistent with the long-standing view that allo-
polyploidy predominates in polyploid speciation
(Soltis et al., 2004), although the role of autopoly-
ploidy may have been underestimated in the past.
The molecular studies of Persicaria longiseta
(Bruijn) Kitagawa and P. bicornis (Raf.) Nieuwl.
suggest an autopolyploid origin of P. puritanorum
(Fernald) Sojak (Kim et al., 2008). Hybridization
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processes, aided by anthropochory, are major fac-
tors in the emergence of new species that have the
potential to become aggressive weeds.

Rumex acetosa is a dioecious plant with a chro-
mosome system XY1Y2 (Cufiado et al., 2007;
Steflova et al., 2013). Studies on the evolution of
sex chromosomes in R. acetosa and the newly des-
cribed R. suffruticosus ].Gay ex Meisn. by
Southern-blot hybridization of satellite DNA,
fluorescence microscopy of in situ hybridization
with satellite DNA and rDNA, and electron mi-
croscopy of the synaptonemal complex. Early
stage of genetic differentiation between sex chro-
mosomes has been discovered (Cunado et al.,
2007). Evolutionary processes in sex chromoso-
mes have been studied by phylogeny of retro-
transposons and transposons, and their localiza-
tion and mapping in sex chromosomes (Steflova
etal., 2013).

Molecular investigations

DNA barcoding is widely applied in syste-
matics and taxonomy to distinguish species, dif-
ferentiate related taxa, and reveal hidden varia-
bility. Furthermore, it is widely used for biodiver-
sity assessment and in a number of ecological stu-
dies (Hebert et al., 2003; Kress et al., 2005; Chase et
al., 2007; Valentini et al., 2009; Chen et al., 2010;
China Plant BOL Group et al., 2011; Hollings-
worth, 2011; Zigiang et al., 2020). DNA barcoding
results help develop rules for collecting species
from their natural habitats (Kress & Erickson,
2007), as well as determining the degree of ecolo-
gical specialization of plants (Jurado-Rivera et al.,
2009). They are also important in selecting the
most genetically heterogeneous parts of a species'
population, which is key to adaptation and pro-
vides a more justified need for protection. Four
regions are used as standard for barcoding plant
species: rbcL, matK, trnH-psbA, and ITS (Xu et al.,
2015; Howard et al., 2020). However, the often-
imposed resolution of these regions does not al-
low for effective discrimination of close taxonomic
units, and barcoding sometimes conflicts with
other molecular biological and biochemical me-
thods, such as alloenzyme analyses. Therefore, it
is advisable to combine it with other molecular
approaches.

The use of ITS barcoding allows the success-
ful elucidation of the phylogeny of the genus Poly-
gonum s.]. and the study of intraspecific variation
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in its populations (Choudhary et al., 2011, 2012).
By combining the trnL-F and ITS markers, the pre-
sence of the neophyte Persicaria hydropiperoides
(Michaux) Smal in the Canary Islands has been
proven (Verloove et al., 2021). Recent genotyping
studies reveal the existence of phylogenetically
distinct populations of P. amphibia in South Korea
(Ballestas, 2024; Choi et al., 2025).

ISSR (Inter Simple Sequence Repeat) and SRAP
(Sequence-Related Amplified Polymorphism) mar-
ker systems are powerful genetic tools that com-
plement and expand the capabilities of DNA bar-
coding. They are particularly effective in assessing
and monitoring genetic and species diversity in
plant taxa. While DNA barcoding is often limited
to relatively conserved gene regions, ISSR and
SRAP allow detection of a broader range of gene-
tic variation, including intra- and interpopulation
differences (Bornet & Branchard, 2001; Zietkie-
wicz et al., 1994). ISSR markers are based on mul-
tiple repeats in the genome and provide a high
percentage of polymorphism, while SRAP analy-
sis focuses on functionally significant coding re-
gions, providing additional information on phe-
notypically related genetic variations (Budak et
al., 2004).

Combining DNA barcoding with ISSR and
SRAP analyses allows for more precise taxonomic
differentiation and correct identification of com-
plex species groups. This integrated approach fa-
cilitates the identification of critical species and ge-
netic lineages that cannot be distinguished by bar-
coding alone. Furthermore, the combination allows
for detailed assessment of genetic structure, phy-
logenetic relationships, and construction of den-
drograms or geographic maps of kinship (Chen et
al., 2023; Huang et al., 2023; Jiao et al., 2022).

The evolution of sex determination in the ge-
nus Rumex has been studied through phylogenetic
analysis of nuclear and chloroplast sequences
(Navajas-Pérez & al. 2005; Grant et al., 2022; Hib-
bins et al., 2025). In 2017, a comprehensive study
of the genus Persicaria was carried out in Iran,
combining morphological, karyological and ISSR
markers (Mosaferi et al., 2018). Subsequent analy-
ses of chloroplast gene sequences demonstrated
bidirectional hybridization between Rumex crispus
L. and R. obtusifolius L. (Bhandari & Park, 2022),
and plastome phylogeny revealed divergent evo-
lution within the genus (Koenemann, 2023).



The most recent studies on the entire chloro-
plast genome offer new phylogenetic solutions for
the genus Persicaria (Kim et al., 2022; Zou et al.,
2025; Chen et al., 2025; Li et al., 2026). In parallel,
comparative analysis of the chloroplast and mito-
chondrial genomes in P. maackiana revealed a
higher rate of nucleotide substitutions in mito-
chondrial DNA, which provides higher resolution
for future evolutionary studies (Park et al., 2025).
In conclusion, the higher mutation rate in the mi-
tochondrial genome establishes it as a key tool for
phylogenetic analyses with maximum resolution.

Phytochemical studies

Although a number of studies on the biolo-
gically active constituents of species from the Po-
lygonaceae family can be found in the specialized
literature (Bektasevic et al., 2022; Khalj, et al., 2023;
Mohamed et al., 2025), these studies are limited to
a relatively small number of taxa. This deficit is
directly related to the debatable taxonomy and
objective difficulties in precise species identifica-
tion, which often deters large-scale phytochemical
analyses. Similar systematic studies on represen-
tatives of the genera Rumex and Persicaria in Bul-
garia and the Balkans are practically lacking, with
the available data being limited mainly to the tra-
ditional ethnobotanical use of some species (Jari¢
etal.,, 2024).

This highlights the need for modern research,
as the successful use of species-specific secondary
metabolites proves to be key in resolving complex
taxonomic problems in both genera. Evidence of
the potential of the genus Rumex is research on 29
of its representatives, which identified 268 sub-
stances, including anthraquinones, flavonoids,
stilbenes and tannins (Li et al., 2022). These com-
pounds demonstrate a wide spectrum of bioacti-
vities, from anti-inflammatory to antitumor proper-
ties, making the genus a promising drug source
(Vasas et al., 2015).

The potential is similar in the genus Persicaria,
where specific secondary metabolites such as fla-
vonoids, sesquiterpenoids (e.g. polygodial) and
phenylpropanoids show pronounced antibacte-
rial, anti-inflammatory and cytotoxic properties
(Hug et al., 2014; Seimandi et al., 2021). Due to the
high degree of phenotypic plasticity and the pre-
sence of complex hybrid complexes in the genus
(Sultan, 2001), its detailed chemical characteriza-
tion has not only applied pharmacognostic value,
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but also crucial importance for elucidating the
phylogenetic relationships between taxa. The use
of these chemotaxonomic markers allows for an
additional parameter for species diagnosis in
addition to traditional morphological characters,
which often vary under the influence of the envi-
ronment.

Status of taxonomic research on the problem

In its nearly 250-year taxonomic history, the
genus Rumex L. has been perceived with varying
scope and boundaries. This is a result of the des-
cription of new taxa, the accumulation of new data
about them, and differences in the authors' con-
cepts of the boundaries of the genus. The most
species-rich subgenus Rumex, Rechinger (1937)
considered in two sections: sect. Simplices Rech. f.
(according to modern nomenclature, a synonym
of the typical section Rumex) and sect. Axillares
Rech. f. The last section includes mostly American,
continental neoendemic species - 20 for North
America and 15 for South America (Rechinger,
1990). It has no natural distribution in Europe,
where 3 naturalized species are known. The two
sections are well differentiated based on a combi-
nation of growth characteristics and development
of the fruiting perigone.

The systematic scheme of Rechinger (1949a)
includes 4 subgenera well separated from each
other: Rumex (=Lapathum (Mill.) Rech. £.), Aceto-
sella (Meisn.) Rech. f., Acetosa (Mill.) Rech. f. and
Platypodium (Willk.) Rech. f. This classification
was also adopted in the development of the genus
for Flora Europaea (Rechinger, 1964). After Re-
chinger's monographic works, the genus has not
been the subject of in-depth biosystematic studies.
His taxonomic and nomenclatural decisions were
confirmed in subsequent generalizing works on
the genus, treating the species diversity of Euro-
pean countries, and reflected in various publica-
tions. The author's concept of distinguishing
within the genus four subgenera, adopted in the
first edition of Flora Europaea (Rechinger, 1964),
was also applied in the second edition (Rechinger
& Akeroyd, 1993). The authors report 44 species
for the territory of Europe, of which 4 species (R.
balcanicus Rech. f., R. azoricus Rech £., R. aquitanicus
Rech f., and R. rupestris Le Gall) and 3 subspecies
are endemic to the continent, and the rest are more
widely distributed. Of the 27 common species of
the subgenus Rumex, 16 are known for the Bulga-
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rian flora, ie.,, 59% of the representatives of the
subgenus in Europe.

When studying the Bulgarian representatives
of genus Rumex, the relations with the floras of the
Balkan countries - Greece, Turkey, Macedonia,
Serbia, Romania, as well as Russia - are of great
importance. Some authors divide the genus Ru-
mex into 4 independent genera: Rumex s.str., Ace-
tosa, Acetosella and Bucephalophora based on clearly
distinct morphological and karyological differen-
ces (Love & Love, 1961; Degraeve, 1975; Love,
1983; Tzvelev, 1987; Kubét, 1990), which probably
represent different phylogenetic lines of develop-
ment. In general, the genus is best studied in
European countries - 44-49 species of the genus
are listed for the continent (according to various
authors), and studied relatively poorly on the Bal-
kan Peninsula. Data on the species composition
are contained in regional floristic studies, but no
intrageneric classification is indicated, and the

variability in polymorphic groups is organized
with different taxonomic statuses.

The most species-rich subgenus is Rumex. It
includes 27 species, two of which are of American
origin and naturalized in Europe. Four species
and two subspecies of the taxa naturally distribu-
ted in Europe are endemic to the continent, while
the rest are more widely distributed. Subgenus
Rumex (Rumex L., Polygonaceae Juss.) is a taxono-
mically difficult group, due to the wide range of
morphological variation, intraspecific variability,
widespread hybridization, and introgression. This
is typical for the European species of section Rumex
(Rechinger, 1990). As noted by Campdera (1819)
and Mosyakin (2005), species of the genus form
groups with similar morphological characteristics,
which makes their diagnosis difficult. Distingui-
shing species in this group is possible with fully de-
veloped valves during the fruiting period (Fig. 1).

Fig. 1. Diagnostic characters of the valves: A - Rumex alpinus; B - R. crispus; C - R. obtusifolius; D - R.
sanguineus.

The number of taxa of the subgenus Rumex
distributed in Bulgaria has historically changed.
In the first edition of Flora of Bulgaria (Stojanov &
Stefanov, 1924) the species were organized ac-
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cording to Meisner's system in 2 sections: Lapa-
thum (Mill.) Meisn. (= subgenus Rurmex) represent-
ted by 10 species, which is about 60% of those
known for the subgenus today, and Acetosella



Meisn. - 3 species. In subsequent editions, the
authors do not use the intrageneric taxonomic ca-
tegories subgenus and section. The studies are
mainly related to horology, and as a result, new
species for the country have been identified. In the
second edition of Flora of Bulgaria (Stojanov &
Stefanov, 1933) the genus is represented by 16 spe-
cies, of which 11 are from the subgenus Rumex. In
the third edition, the authors (Stojanov & Stefa-
nov, 1948) reported 17 species, 7 subspecies, and 7
varieties for the country. Rumex dentatus L. is re-
ported for the first time in the Bulgarian flora. In
the fourth edition Stojanov et al. (1966) list 18 spe-
cies for the country, of which 12 species, 3 subspe-
cies, and 6 varieties of the subgenus Rumex.

More detailed studies on the Bulgarian flora
by Valev (1966) in the third volume of the multi-
volume edition Flora of the Republic of Bulgaria
enrich the information on the species diversity in
the genus. The author reports 20 species, 10 sub-
species, 7 varieties and 2 forms for Bulgaria, and
the number of species of the subgenus Rumex
increases to 13, supplemented by R. aquaticus L.
Recent research by the author's team contributes
to the chorology of Bulgarian species. The intra-
specific variability of R. obtusifolius and R. pulcher
has been updated (Raycheva, 2009). As a result of
revisions at the herbarium collections and field
studies, new floristic records for R. kerneri Borbas
have been added to the Bulgarian flora (Raycheva
etal., 2021).

Taxa of the subgenus Acetosella show high
morphological variability and complex relation-
ships. In contrast to the diagnostic value of the val-
vae in the subgenus Rumex, in R. acetosella com-
plex, the achenes are very small, and the perianth
leaflets do not develop into the fruit and have no
diagnostic value. The author's studies confirm the
high morphological variability of leaves in R. ace-
tosella, which indicates the lack of reliability of
identification keys based on this feature. Other fea-
tures, other than variable morphological appea-
rances, should be sought to determine taxonomic
units in this taxonomically complex group. The
distribution and relationships between its mem-
bers need further study and reassessment of taxo-
nomic status. Leaf morphology and panicle bran-
ching are convergent characters, making them
unreliable for the taxonomy of R. acetosella s.1.

Genus Persicaria Mill. is one of the large ge-
nera in the family Polygonaceae and belongs to
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the tribe Persicarieae. This tribe also includes the
genera Bistorta Mill. and Koenigia L. (Galasso et al.,
2009; Sanchez et al., 2009, 2011; Schuster et al.,
2015). The genus has approximately 100 species,
mostly annual or perennial herbaceous plants, wi-
dely distributed throughout the world (Brand-
byge, 1993; Freeman, 2005; Galasso et al., 2009).
Species of the genus Persicaria are annual, less of-
ten perennial macrophytes, with long, thin, cree-
ping, branched rhizomes, characteristic of humid
habitats, most of which are ruderal and segetal.

Within the genus, 6 sections are distingui-
shed: sect. Persicaria, sect. Amphibia Tzvelev, sect.
Cephalophilon (Meisn.) H.Gross, sect. Echinocaulon
(Meisn.) H.Gross, sect. Tovara (Adans.) H.Gross,
and sect. Truelloides Tzvelev (Galasso et al., 2009).
This classification is well supported by molecular
phylogenetic analyses (Min et al., 2013) and the
monophyly of five of the sections, except for
Truelloides Tzvelev, is well supported in mole-
cular phylogenetic analyses (Kim & Donoghue,
2008; Schuster et al., 2015; Cao et al., 2022, 2023).

The systematics of the genus Persicaria is con-
troversial and still unresolved, which is why se-
veral species have been reclassified and moved
from the genus Polygonum or Bistorta to the genus
Persicaria (Ciocarlan, 2009). Opinions differ consi-
derably regarding the range and intrageneric clas-
sification of Persicaria. The concept used here ge-
nerally follows Ronse DeCraene et al. (2000) and
Haraldson (1978), with five sections. The genera
Aconogonon (incl. Pleuropteropyrum) and Bistorta
are often included, with a wider scope, within the
genus Persicaria or Polygonum, but in a more spe-
cific case, they are treated in most classification
schemes as separate genera.

Species of the genus Persicaria are considered
in Flora Europaea (Webb & Chater, 1964) as part
of the genus Polygonum L., in the sections Persicaria
(Miller) DC. - 12 species, Aconogonon Meissner - 2
species, and Bistorta (Miller) DC. - 3 species. The
same approach was used in Flora of Turkey
(Coode & Cullen, 1967). The flora of Greece inclu-
des 12 species of the genus Persicaria (including
Bistorta), localized only in the northern floristic
regions (Dimopoulos et al., 2013, 2016, 2018).

Initially, the genus Persicaria in our country
was included in the scope of the genus Polygonum
(Stojanov & Stefanov, 1924; Stojanov, 1933, 1948;
Stojanov et al., 1966). However, due to significant
differences in life forms and specific floral traits,
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section Persicaria of the genus Polygonum is classi-
fied as the taxonomic unit genus Persicaria (Ronse
DeCraene & Akeroyd, 1988). The classification of
this genus is supported by molecular phyloge-
netic studies using chloroplast (cpDNA) and
nuclear (nrDNA) DNA markers (Kim et al., 2008;
Galasso et al., 2009).

In the Bulgarian taxonomic literature, the ge-
nus Persicaria is distinguished in the work for
Flora of the Republic of Bulgaria, vol. 3, by Asenov
(1966). The author describes 7 wild and 1 cultiva-
ted species, accepting Bistorta (2 species) and Pleu-
ropteropyrum (1 species) as independent genera.
After this work on the Bulgarian flora, no taxo-
nomic studies have been conducted in this taxo-
nomic group. There are only individual reports on
the chorology of known taxa and data for one
taxon with an unclear position - Persicaria pallida
(Dimitrov, 2021). A critical revision of this taxon is
necessary to clarify whether it is an intraspecific
taxon of P. lapathifolia or an independent species in
the Bulgarian flora. Later, generalizing floristic
publications adopted the same concept as in 1966
- 6 species in the genus Persicaria, 1 species in the
genus Pleuropteropyrum, and 2 species in the genus
Bistorta (Delipavlov & Chesmedjiev, 2003, Assyov
& Petrova, 2012).

According to the latest data, 11 species have
been identified in the country, including the follo-
wing in the genus: Persicaria bistorta (1.) Samp (sub
Bistorta officinalis), P. alpina (All.) H.Gross. (sub Ple-
ropteropyrum undulatum) and data on the introdu-
ced P. orientalis (L.) Spach. Available data from ter-
ritories neighboring Bulgaria allow the spread of

the other two potentially new species on Bulga-
rian territory - P. dubia and the invasive P. perfo-
liata. The cultivated P. orientalis also exhibits an
invasive nature, having been found with secon-
dary spread in many places in Turkey - Asia
Minor part (Ozkan & Yazlik, 2020), and its second-
dary spread on the Balkan Peninsula is likely to be
predicted.

Despite the low scientific interest in this ge-
nus in Bulgaria, some of its representatives are a
valuable resource that remains underexploited - 7
species are medicinal plants (such as P. hydropiper
and P. bistorta), 3 are melliferous (e.g. P. amphibia
and P. alpina), 3 have applications as food and fod-
der, and 2 are as ornamentals (P. orientalis and P.
bistorta). In addition, this genus includes 5 indica-
tor species for 5 habitat types of European impor-
tance (Natura 2000) - P. amphibia for slow-flowing
waters (type 3150), P. bistorta for mountain mea-
dows (type 6520), and P. hydropiper, P. lapathifolia,
and P. mitis for riparian communities (type 3270),
according Kavrakova et al. (2009).

One of the most complex groups in the genus,
section Persicaria, is a taxonomic challenge due to
its extreme morphological plasticity and frequent
hybridization. In the taxonomic literature, the dis-
tinction of Persicaria species is based on overlap-
ping and ambiguous characters such as pendu-
lous inflorescences and dark leaf spot (Fig. 2). This
is why convergent morphological characters are
not convincing for distinguishing species and for
clarifying the genetic relationships and phyloge-
netic connections between them.

Fig. 2. Inflorescences and dark leaf spots in A- Persicaria hydropiper and B - P. lapathifolia.
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The two genera represent a taxonomic chal-
lenge not only in our country but also worldwide.
So far, in our country and in the Balkans, Rumex
and Persicaria have not been studied purposefully,
both taxonomically and phytochemically. To objec-
tively address these problems, modern molecular
methods have been widely applied over the past 15
years, leading to taxonomic revision in an effort to
clarify the phylogenetic relationships between taxa.

Conclusion

The present work examines the current state
of research, as well as the biological diversity of
representatives of the genera Rumex and Persicaria
in Bulgaria. A review of the available literature
shows that they have not been the subject of tar-
geted and in-depth taxonomic research, not only
in Bulgaria, but throughout Europe. The lack of a
generally accepted model for interpretation con-
firms that both genera are difficult polymorphic
groups of higher plants, which is why each author
applies a specific approach to the differentiation of
their taxonomic structure, as a result of which
there is extensive synonymy.

These factors stimulated scientific interest in
Rumex and Persicaria, necessitating a multifaceted
analysis of their variability and classification:

* high potential for reproduction and
effective spread over large territories;

* complex morphological picture, highly
pronounced variability and numerous transitions
between individual morphological syndromes;

* active hybridization processes, making
taxonomic interpretation difficult;

* lack of modern collections in Bulgarian
herbaria;

* an unclear number of natural hybrids, as
well as the evolutionary mechanisms and prere-
quisites for hybrid processes;

* the almost complete lack of molecular stu-
dies of taxa from the target genera, constituting a
significant part of the volume of Polygonaceae;

* increasing number of invasive species in
disturbed communities, acting as indicators of ha-
bitats of European importance, which requires
reliable identification.

Combining conventional taxonomic methods
with molecular and phytochemical analyses is an
approach to clarifying the taxonomic and phylo-
genetic relationships between species and their
biological potential.
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