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Abstract

A new knotweed hybrid originating from the crossing of Fallopia compacta and F. sachalinensis is described based on
plant material collected in the Moravia region in the Czech Republic as F. Xmoravica. In addition to the Czech Republic,
the hybrid has also been reported previously from the United Kingdom and New Zealand; however, it was not distinguished
from F. xbohemica, a hybrid between F. japonica and F. sachalinensis, since its one parent (F. compacta) has been generally
treated only as a variety of F. japonica. F. xmoravica differs from the morphologically most similar hexaploid (2n = 6x =
66) F. xbohemica by its tetraploid (2n = 4x = 44) number of chromosomes and by the constant absence of purple spots on
stem internodes (which are usually present in F. xbohemica). The new hybrid also differs from F. xbohemica as well as other
European Fallopia members by its unique relative genome size. Other potential morphological and cytological differences
of F. xmoravica from the related F. xbohemica are discussed.
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Introduction

The genus Fallopia Adanson (1763:274,277), with approximately 44 species when accepting the broad generic concept
(see below), is globally known for invasive representatives classified into the section F. sect. Reynoutria (Houttuyn
1777: 639) Ronse Decr. in Ronse Decraene & Akeroyd (1988: 346), in the narrow sense into the genus Reynoutria
Houttuyn (1777: 639). In the broader sense, to which we also lean in our work, the genus Fallopia is composed of
five sections (Desjardins 2015): F. sect. Fallopia, F. sect. Parogonum Haraldson (1978: 78), F. sect. Muehlenbeckia
(Meisner 1841a: 316, 1841b: 227; combination in the genus Fallopia not effectively published yet, cf. Desjardins
2015: 189), F. sect. Reynoutria, and F. sect. Sarmentosae (1.Grintz. in Gusuleac 1952: 645) Holub (1971: 176). The
sections are characterised by two putative synapomorphies: the presence of nectariferous glands at the base of leaf
petioles (extrafloral nectaries) and the Tiniaria-type pollen (Desjardins 2015). An important argument for support of
the mentioned broader generic concept is the relatively frequent hybridisation between sections and, conversely, the
absence of hybridisation of these sections with other closely related genera, such as Atraphaxis Linnaeus (1753: 333),
Duma T.M.Schuster in Schuster et al. (2011: 1061), or Polygonum Linnaeus (1753: 359) (for details, see Bailey 2013
and Desjardins 2015).

Fallopia sect. Reynoutria, a group of approximately 6 species native to East Asia (Desjardins 2015), is represented
by four naturalized alien species in Europe: F. compacta (Hooker 1880: tab. 6476) G.H.Loos & P.Keil in Loos (2010:
121; this taxon is often treated as a variety of F. japonica, note to its taxonomic status see below), F. japonica
(Houttuyn 1777: 640) Ronse Decr. in Ronse Decraene & Akeroyd (1988: 369), F. multiflora (Thunb. in Murray
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1784: 379) Haraldson (1978: 77), and F. sachalinensis (F.Schmidt in Maximowicz 1859: 233) Ronse Decr. in Ronse
Decraene & Akeroyd (1988: 369) (Bailey 1989, Bimova et al. 2001, Bailey et al. 2007, Beringen et al. 2019). While
F. compacta and F. multiflora are only rarely found in Europe and currently do not represent a significant threat to
European ecosystems (Bailey & Wisskirchen 2006, Balant 2015, Beringen et al. 2019), the remaining two species (F.
Jjaponica, F. sachalinensis) are regarded as dangerous weeds that have a significant impact on reducing native plant
diversity across the temperate zone of the continent (e.g., Richardson et al. 2000, Bimova et al. 2003, Moravcova et
al. 2011, Alberternst & Bohmer 2011, Bailey 2013, Lavoie 2017).

The first species of Fallopia sect. Reynoutria imported to Europe (in 1823 or 1825) was F. japonica (Beerling
et al. 1994, Bailey & Conolly 2000, Balogh 2008). In the native range of East Asia (Shimoda & Yamasaki 2016), F.
Jjaponica has not yet been satisfactorily resolved on taxonomy, with several varieties recognised, e.g., F. japonica
var. hachidyoensis (Makino 1928: 21) Yonekura & Ohashi (1997: 158), F. japonica var. uzenensis (Honda 1932:
675) Yonekura & Ohashi (1997: 158), and others (Kim & Park 2000, Bailey 2003, Bailey et al. 2007, Balogh 2008,
Desjardins 2015, Beringen et al. 2019). In contrast, in the European and North American adventive range of F
Jjaponica, the species has been part of many studies, and its morphology, cytology and genetics are well understood. In
those regions, only two varieties were previously recognised: the noninvasive, exclusively tetraploid, F. japonica var.
compacta (Hooker 1880: tab. 6476) Bailey (1989: 443) and the extremely troublesome, invasive, mostly octo- or rarely
hexaploid, F. japonica var. japonica (e.g., Bailey & Wisskirchen 2006, Bailey et al. 2007, Tiébré et al. 2007a, Suda
et al. 2010, Duistermaat et al. 2012, Strgulc KrajSek & Dolenc Koce 2015, Bzdega et al. 2016, Clements et al. 2016,
Gillies et al. 2016). Except for morphology (see below), significant differences in F. var. compacta from F. japonica
var. japonica (and from other representatives of F. sect. Reynoutria) have also been demonstrated at the molecular
level (Galasso et al. 2009, Desjardins 2015). Thus, F. japonica var. compacta was recently mostly accepted as a
separate species [F. compacta (Hook.f.) G.H.Loos & P.Keil] by several authors (see e.g., Loos 2010, Desjardins 2015)
[sometimes reported as Reynoutria compacta (Hook.f.) P.D.Sell in Sell & Murrell 2018: 687; see e.g., Groom 2011],
which was followed in the present study (but see for example Kim & Park 2000, according to which F. compacta does
not merit formal taxonomic recognition). In Europe, F. japonica is morphologically and genetically relatively uniform,
and all populations can be assigned to a nominal variety, F. japonica var. japonica (Balogh 2008, Desjardins 2015,
Holm et al. 2018).

Fallopia compacta (at least in its adventive range) and F. japonica var. japonica are quite clearly distinguishable
by several morphological traits: F. compacta has a smaller height, only 0.3—1.3 m (1.5-4.5 m in F. japonica var.
Japonica), significantly purple stems and flowers, small, 4-7(—10) cm long leaves (9-19 cm in F. japonica var.
Japonica), which are as long as broad, with a rounded or strongly truncated base, undulate (wavy) margins, and an
abruptly cuspidate apex (Hlavacek et al. 1996, Balogh 2008, Alberternst & Bohmer 2011, Desjardins 2015, Sell &
Murrell 2018, Mandak & Pysek 2019). In Europe, in comparison to F. japonica var. japonica, which is represented
almost exclusively by (effectively/functionally) female (male sterile) individuals, F. compacta consists of either male
sterile (functionally/effectively female) or male fertile (functionally/effectively male or hermaphrodite) individuals
(Bailey et al. 1996, 2007, Hollingsworth et al. 1999). However, it should be mentioned that several cultivars sold under
the species name of F. japonica are commercially available in Europe (Beringen et al. 2019), and their identities are
not always clear.

In both native and adventive ranges, the representatives of Fallopia sect. Reynoutria are, apart from their
invasiveness, also known for their large intraspecific ploidy variation and hybridisation. However, within mature
individuals of F. sect. Reynoutria, mainly euploid cytotypes, were recorded (diploid, 2n = 2x = 22; tetraploid, 2n = 4x
= 44; hexaploid, 2n = 6x = 66 and octoploid, 2n = 8x = 88; Bailey & Stace 1992, Pashley 2003, Suda et al. 2010, Park
et al. 2018); in their seedlings, various aneuploid counts were confirmed, which in the vast majority of cases are unable
to survive in nature and die before reaching maturity (Tiébré et al. 2007b, Bailey et al. 2009, Saad et al. 2011, Bailey
2013, Strgulc Krajsek & Dolenc Koce 2015). The mentioned cytological variability of knotweeds is also manifested
within taxa, while other cytotypes may predominate in native and other exotic ranges. In Europe, within F. compacta
and F. multiflora, only one ploidy was found (2n =4x =44 in F. compacta, 2n = 2x =22 in F. multiflora), while in two
other knotweed representatives, several were found: F. japonica var. japonica is mostly octo-, rarely hexaploid, and
F. sachalinensis is mostly tetra-, rarely hexa- or octoploid (Bailey 1989, Bailey & Stace 1992, Bailey & Wisskirchen
20006, Tiébré et al. 2007a, Suda et al. 2010, Duistermaat et al. 2012, Bzdega et al. 2016, Desjardins 2015, Holm et al.
2018).

Within the genus Fallopia, the hybrids can originate by both inter- and intrasectional hybridisation (Bailey &
Stace 1992, Bailey 2013, Desjardins 2015). Among the intersectional hybrids, the best-known is F. xconollyana Bailey
(2001: 539), a hybrid between diploid F. baldschuanica (Regel 1884: 684) Holub (1971: 176) (member of F. sect.
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Sarmentosae) and octoploid F. japonica var. japonica (member of F. sect. Reynoutria) (e.g., Bailey 1988, 2001, 2013,
Stace & Crawley 2015, Keil & Fuchs 2019). Within F. sect. Reynoutria, the most well-known hybrid is F. xbohemica
(Chrtek & Chrtkova 1983: 120) Bailey (1989: 443), a hybrid between F. japonica and F. sachalinensis (the type
specimen of F. xbohemica represents the hybrid between F. japonica var. japonica and F. sachalinensis). The hybrid
was described from the Czech Republic from the vicinity of the Béloves spa near the town of Nachod (“prope balneas
Béloves, non procul ab opp. Nachod”, currently part of the Nachod town; Chrtek & Chrtkova 1983, as Reynoutria
xbohemica Chrtek & Chrtkova). The hybrid, of which all European populations probably arose in Europe (Desjardins
2015), attracts considerable attention mainly due to its extreme invasiveness, which is even higher than those of the
parental species (e.g., Bimova et al. 2001, 2003, Pysek et al. 2003, Moravcova ef al. 2011, Bailey 2013, Gillies ef al.
2016).

Detailed cytotype screening of mature European Fallopia xbohemica individuals revealed three major cytotypes:
tetra-, hexa- and octoploid, with the hexaploid cytotype clearly predominant (Mandék et al. 2003, Bailey & Wisskirchen
20006, Tiébré et al. 2007a, Suda et al. 2010, Holm et al. 2018, Desjardins et al. 2022). It is well documented that the
hexaploid cytotype originated from the unidirectional crossing between female octoploid F. japonica var. japonica
and functionally male tetraploid F. sachalinensis (Bailey & Wisskirchen 2006, Hollingsworth ef al. 1999, Desjardins
et al. 2022). In contrast, the octoploid cytotype of F. xbohemica may have several theoretical routes of origin (e.g.,
pollination of female octoploid F. japonica var. japonica by an unreduced gamete from functionally male tetraploid
F. sachalinensis), but none has yet been proven with certainty (Bailey & Wisskirchen 2006, Bailey et al. 2007, Bailey
2013, Desjardins ef al. 2022). Thus, the taxonomy of octoploid F. Xbohemica requires further study.

The tetraploid Fallopia Xbohemica was first revealed in the 1980s in England (the United Kingdom; e.g., Bailey
& Conolly 1985, as “Reynoutria tetraploids”, Bailey 1989 as “4x Hybrid Reynoutria”, Bailey et al. 1996 and 2007 as
“tetraploid F. xbohemica’) and later in the Moravia region in the eastern part of the Czech Republic (Olomouc town
and Racice village; Mandak et al. 2003 as “tetraploid Reynoutria xbohemica”; Fig. 1). Most recently, the tetraploid
hybrid cytotype was found in New Zealand (Desjardins 2015: 156, 158, Desjardins et al. 2022). It is considered by
all authors that tetraploid F. xbohemica is the result of bidirectional hybridisation between tetraploid F. compacta
(reported in previous studies usually as F. japonica var. compacta) and tetraploid F. sachalinensis (e.g., Bailey et al.
1996, Mandak et al. 2003, Bailey & Wisskirchen 2006, Tiébré et al. 2007a, Bailey 2013, Stace & Crawley 2015). This
fact was also confirmed in English and New Zealand plants by molecular data (Hollingsworth et al. 1999, Pashley
2003, Tiébré et al. 2007a, Desjardins 2015, Desjardins et al. 2022). In the case of Moravian plants, isozyme data also
point to their origin from hybridisation between F. compacta and F. sachalinensis (Mandak et al. 2005: 224).

If Fallopia compacta is accepted at the species level (see above), the name F. xbohemica can be used only for
individuals originating from the crossing of F. japonica and F. sachalinensis. Therefore, it is necessary to find a new
name for the descendants of the hybridisation of F. compacta and F. sachalinensis, which has not been done thus far.
Based on these facts, we describe the descendants of a crossing between F. compacta and F. sachalinensis, collected in
the Moravia region, as a new hybrid, named F. Xmoravica.

Moravian plants of Fallopia xmoravica have so far only been cytologically analysed by flow cytometry (Mandak
et al. 2003, Suda et al. 2010) and no one has counted the exact number of their chromosomes. Moreover, to our
knowledge, no one has yet investigated the ploidy level of the type specimen of Fallopia Xbohemica, nor the individuals
at its type locality [the closest cytologically analysed populations of F. Xbohemica are located from its type locality at
distances of approximately 34 km (Vamperk town) and 57 km (Ponikl4 village), respectively; cf. Mandék et al. 2003].
Therefore, the aim of our study was to clarify this question as well.

Material and methods

Plant material

For cytological analyses and morphological research, we collected plant material of Fallopia xmoravica from 12 sites
in Moravia (altogether 31 stands; Fig. 1), and plant material of F. xbohemica from the area from which the hybrid was
described (altogether 17 stands from 8 sites) collected near former Béloves spa in Nachod town; Fig. 2) during 2021
and 2022 (all in the Czech Republic; Table 1). Voucher specimens are stored in the SAV herbarium. A stand (as well as
an individual) is defined here as a compact colony of knotweed shoots in one locality, with at least 3 m distance from
other such colonies. In our analyses, each stand (individual) was usually represented by one shoot.
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TABLE 1 (1/2). The studied Fallopia Xmoravica and F. xbohemica populations. Abbreviations: a. u. = arbitrary units, with internal
reference standard: Bellis perennis, 2C = 3.38 pg; “T” = type locality of F. Xmoravica; name of collector; “IH” = Iva Hodalova, “PM” =
Pavol Mered’a Jr. Stands (column “Stand no.”) that were completely mowed in 2022 are marked with an asterisk (*), whereas those mowed
in 2022 only partially are marked with an asterisk in parentheses (*)). All samples are from the Czech Republic (CZ).

Pop. no. Locality description Coordinates ~ Stand no.  2C genome size (a. u.) FCM analyses

F. Xmoravica

4957 CZ, Moravia, Olomouc-Cernovir borough, left embankment of the 49°3624" N 495-10T  1217-1.227;2n=44 2

Morava river, alluvial meadow and mowed grassland, 208 m, 1 17°15'26" E
October 2021, IH; 27 June 2022, IH & PM 495-2% 1.217-1.224 2
495-3* 1.224 1
496! CZ, Moravia, Olomouc-centre, on the corner of Na Letné and 49°36'06" N 496-1* 1.223 1
Vaclava III streets, mowed grassland, 208 m, 1 October 2021, IH; 27  17°15'52" E
June 2022, TH & PM (several small stands on site) 496-2* 1.220 1
497! CZ, Moravia, Olomouc-centre, Na Letné street, right embankment of 49°36'00" N 497-1* 1.214-1.233 2
the Morava river, alluvial meadow and mowed grassland, 206 m, 1 17°15'57" E
October 2021, TH; 27 June 2022, I[H & PM
1073 CZ, Moravia, Olomouc-Lazce borough, on the corner of Cernochova  49°35'59" N 1073 1.214 1
and Vaclava III streets, cultivated in garden, 208 m, 27 June 2022, IH 17°15'40" E
& PM
1074 CZ, Moravia, Olomouc-centre, on the corner of Dlouha and Vaclava 49°35'56" N 1074-1 1.220 1
111 streets, left bank of the Mlynsky potok stream, alluvial meadow, 17°15'36" E
mowed grassland and edge of floodplain forest, 209 m, 27 June 2022, 1074-2 1.210 1
IH & PM; 1 July 2022, PM; 24 August 2022, PM
1074-3 1.228 1
1074-4%  — -
1074-5%  — -
1074-6*  — -
1074-7 1.224 1
1074-8%  — -
1074-9*% - -
1074-10* 1.231 1
1074-11*  1.231 1
1075! CZ, Moravia, Olomouc-centre, Na Letné street, right embankment of  49°36'03” N 1075-1* 1.223 1
the Morava river, alluvial meadow and mowed grassland, 207 m, 27  17°15'56" E
June 2022, TH & PM; 24 August 2022, PM 1075-2* 1.233 1
1077 CZ, Moravia, Olomouc-Cernovir borough, left embankment of the 49°36'33" N 1077* 1.220 1
Morava river, mowed grassland, 209 m, 1 July 2022, PM 17°1525" E
1081 CZ, Moravia, Olomouc-Hodolany borough, on the corner of 49°35'48" N 1081-1 1.221 1
Bystrovanska and Lermontovova streets, mowed grassland, 212 m, 1 17°17'13" E
July 2022, PM; 24 August 2022, PM
1081-2 1.218 1
1081-3* 1.212 1
1081-4 1.228 1

...... continued on the next page
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TABLE 1 (1/2). (Continued)

Pop. no. Locality description Coordinates Stand no.  2C genome size (a. u.) FCM analyses
10832 CZ, Moravia, Racice-Pistovice, Racice castle, north-east foot of the  49°16'33" N 1083-1* 1.211-1.214 2
castle walls, forest, 396 m, 1 July 2022, PM 16°52'07" E
1083-2 1.216 1
1083-3 1.222 1
1193 CZ, Moravia, Olomouc-Hodolany borough, on the edge of the 49°35'49" N 1093* 1.235 1

bicycle path on the left embankment of the Bystfice stream, 210 m,  17°17'09" E
24 August 2022, PM

1197 CZ, Moravia, Olomouc-Holice borough, 650 m north-north-west 49°33'17" N 1197 1.225 1
from the Novy Dvir settlement, mowed grassland and cultivated 17°16'26" E
trees along a road, 213 m, 24 August 2022, PM

1199 CZ, Moravia, Olomouc-Holice borough, 780 m west from the 49°32'36" N 1199-1 1.225 1
southern edge of the Novy Dvur settlement, left bank of the Morava  17°16'10" E
river, waste grounds on the edge of floodplain forest, 217 m, 24 1199-2 1.221 1
August 2022, PM
E xbohemica
1181 CZ, Bohemia, Nachod town, former spa of Béloves, Promenadni 50°25'12" N 1181-1* 1.850 1
street, north-east part of the spa park and left embankment of the 16°1128" E
Metuje river, 346 m, 23 August 2022, PM 1181-2%9 1.859 1
1181-3* 1.867 1
1181-4 1.863 1
1182 CZ, Bohemia, Nachod town, former spa of Béloves, central part of ~ 50°2510" N 1182-1* 1.855 1
the spa park, 346 m, 23 August 2022, PM 16°11728" E
1182-2* 1.852 1
1183 CZ, Bohemia, Nachod town, former spa of Béloves, east part of the ~ 50°25'10" N 1183 1.860 1
spa park, 346 m, 23 August 2022, PM 16°11"32" E
1184 CZ, Bohemia, Nachod town, former spa of Béloves, end of the 50°25'08" N 1184-1* 1.863 1
Lazenska street, cultivated and growing in the wild along the road, 16°1127" E
355 m, 23 August 2022, PM 1184-2%  1.863 1
1184-3* 1.864 1
1184-4 1.863 1
1184-5* 1.863 1
1185 CZ, Bohemia, Nachod town, former spa of Béloves, U Lomu street,  50°25'08”" N 1185* 1.854 1
waste grounds along the forest road, 356 m, 23 August 2022, PM 16°11'32" E
1186 CZ, Bohemia, Nachod town, Béloves, U Lomu street, waste grounds  50°25'09" N 1186* 1.868 1
along the forest road, 364 m, 23 August 2022, PM 16°11'38" E
1187 CZ, Bohemia, Nachod town, Béloves, edge of the forest road before  50°25'08” N 1187 1.857 1
entering the (former) Kacerti lom stone quarry, 380 m, 23 August 16°11'48" E
2022, PM
1188 CZ, Bohemia, Nachod town, Béloves, (former) Kacert lom stone 50°25'08" N 1188-1 1.872 1
quarry, edge of a forest and along the water of the flooded quarry, 16°11'49" E
385 m, 23 August 2022, PM 1188-2 1.867 1
1 Fallopia xmoravica was from the same or close locality already published in Mandak et al. [2003, sub “Reynoutria xbohemica (2n = 44)”] and Suda

et al. [2010, sub “Fallopia xbohemica (2n = 44)”]: “Olomouc, on both banks of the Morava river, near the Institute of Experimental Botany, 49°36'09.11"
N, 17°15'54.92" E, coll. B. Mandak et P. Pysek, 12. 6. 1998, pop. no. 28”.

2 Fallopia xmoravica was from the same or close locality already published in Mandak ez al. [2003, sub “Reynoutria xbohemica (2n = 44)”] and Suda
et al. [2010, sub “Fallopia xbohemica (2n = 44)”]: “Racice (Vyskov), in the castle campus, 49°16'33.42" N, 16°52'03.31" E, coll. B. Mandak et P. Pysek,
16. 6. 1998, pop. no. 25”.
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FIGURE 1. A. Distribution of Fallopia xmoravica in the Czech Republic (blue squares) and location of the type locality of F. xbohemica
in Nachod town, Bé€loves spa (pink square). — B., C., D., E., F., G. Detailed location of analysed F. Xmoravica stands in Olomouc town
and Racice village. The type locality of £ xmoravica is marked with a yellow arrow. The stand numbers follow those in Table 1. Map
backgrounds: mapy.cz (B) and earth.google.com (C-G).

We did not analyse the ploidy level of the type specimen of F. xbohemica (deposited in PR), as in our previous
research, we were unable to analyse herbarium specimens of F. sect. Reynoutria members by flow cytometry (Mered’a
Jr., ined.).

Chromosome counting

For chromosome counting, one (the type) individual of Fallopia xmoravica was collected in Moravia (Table 1). After
digging, the washed parts of the rhizomes were left for 1 week at a temperature of 22 °C in a plastic bag for rooting.
Subsequently, root tip meristems from this plant were employed. The root tips were pretreated in a 0.002 M water
solution of 8-hydroxyquinoline at 4 °C for approximately 16 h (overnight), fixed in a 1:3 mixture of 98% acetic acid
and 96% ethanol for 1-24 h, washed in distilled water, macerated in 1 N HCI at 60 °C for 9 min and washed in distilled
water again. Tip squashes were made using the cellophane square technique (Murin 1960). Permanent slides were
stained with a 7% solution of Giemsa Stain — Modified Solution (Fluka Analytical) in S6rensen phosphate buffer, dried
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and observed in a drop of immersion oil using a Leica DM 1000 microscope equipped with an HDCE-XS5 camera, and
Scopelmage 9.0 software was used for observation of chromosomes.

P LTRSS
’ Nachod-Béloves spa

NI

Q0
A

FIGURE 2. Location of analysed Fallopia xbohemica stands at the type locality in Nachod town, in the former Béloves spa and
surroundings. The yellow dashed line delimits the approximate area of the former spa. The stand numbers follow those in Table 1 (in 2022,
there were no other knotweed stands occurring in the displayed area). Map background: earth.google.com.

a.
o N
h e

FIGURE 3. Metaphase plate of a root tip of Fallopia xmoravica with chromosome number 2n = 44 (stand no. 495-1). Photo by
Martonfiova, L.
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Flow cytometry

The DNA ploidy levels and relative genome sizes (further RGS) of 31 Fallopia xmoravica and 17 F. xbohemica
stands [each represented usually by one (rarely two) shoot(s); see Table 1] collected from 12 and 8 sites, respectively,
in the Czech Republic (Figs. 1 & 2) were determined using flow cytometry (FCM). The obtained data were compared
with RGS data of Fallopia taxa collected throughout Central Europe as part of another study (Mered’a et al., in prep.).
Among the representatives of the Fallopia genus reported from Central Europe, we failed to record only the species F.
compacta (see Discussion); we took the data for this species from the work of Suda ez al. (2010).

Only fresh leaves collected in the field and stored for up to 5 days at 4-10 °C in plastic bags with a small amount
of water were used. Fresh material was favoured over silica-gel-dried samples because, in our experience, FCM using
fresh material provides more accurate results than those using desiccated tissues (cf. Mered’a et al. 2019b). RGS
expressed in relative fluorescence intensities of a sample compared to the standard were estimated by flow cytometry
at the Institute of Botany Plant Science and Biodiversity Centre, Slovak Academy of Sciences in Bratislava. The
relationship between RGS and ploidy level was established using reference plants with known chromosome counts
obtained from Fallopia xmoravica (Fig. 3, this study), F. xbohemica (2n = 66), F. sachalinensis (2n = 44, 66), and
F. japonica (2n = 88) individuals (all Mered’a et al., in prep.) with known chromosome numbers. The symbol “~”
means “approximately” and is used in text when the referenced ploidy level corresponds not only to the euploid
chromosome number but also to the derived aneuploid number(s) of chromosomes. The sample preparation and FCM
procedure followed that of Mereda ef al. (2019a). As an internal reference standard, Bellis perennis L. (2C = 3.38
pg; Schonswetter ef al. 2007) was used in all analyses. The RGS (relative 2C value) of each sample was calculated
as the mean of the G0/G1 peak of the fluorescence intensity of the sample divided by the mean of the GO/G1 peak of
the fluorescence intensity of the standard. The monoploid RGS (relative 1Cx value) corresponds to the RGS of the
nonreplicated monoploid genome with number x. The monoploid RGS was calculated as the relative 2C DNA value
divided by the number of chromosome sets x (Greilhuber et al. 2005). The RGS is given in arbitrary units relative to the
standard used (a. u.). To ensure the accuracy of RGS estimations, each plant was analysed separately, and only those
histograms were considered in which both Fallopia and standard G0/G1 peaks were symmetrical and similar in height,
and the coefficient of variation (CV) was below 3.5%.

Results and discussion

Chromosome counting of F. xmoravica
A direct count gave 2n = 44 for a Fallopia plant from population no. 495, ind. no. 1 (Fig. 3, Table 1).

Flow cytometry of F. xmoravica and F. Xbohemica

DAPI staining yielded high-resolution histograms with little background noise and low CVs (Fig. 4). The mean CVs
of standard and Fallopia samples were 2.66% and 2.44%, respectively. The RGS values of F. xmoravica samples
ranged between 1.210 and 1.235 a. u. (mean 1.222 a. u., standard deviation 0.007), those of F. xbohemica samples
from the vicinity of Béloves spa (the type locality of the hybrid) ranged between 1.850 and 1.872 a. u. (mean 1.861
a. u., standard deviation 0.006). The intraspecific RGS variation was very small in both nothotaxa (2.0 and 1.2%,
respectively; see Tables 1 and 2). The RGS values of F. xmoravica plants showed that all individuals are tetraploid (2n
= 4x ~ 44), while all analysed plants of F. xbohemica from the type locality are hexaploid (2n = 6x ~ 66). The values
of F. xbohemica from the type locality were identical to the values of hexaploid individuals of F. xbohemica from
other Central European localities (Table 2). Fallopia xmoravica differed in RGS values from all other taxa occurring
in Central Europe, being intermediate between the values of the parental species (Table 2).

Taxonomy

Fallopia xmoravica Hodalova & Mered’a Jr., hybr. nov. (= Fallopia compacta * F. sachalinensis).

Holotype:—CZECH REPUBLIC. Moravia, Olomouc-Cernovir borough, left bank of the Morava River, alluvium (Fig. 5), Lat. 49°36'24"N;
Long. 17°1526"E, elev. 208 m., 27 June 2022, Hodalova, 1. & Mered’a, P. Jr., population no. 495, ind. no. 1 (SAV0013900!, barcode
SAV0013900, Fig. 6).

Diagnosis:—Fallopia *moravica is a hybrid between F. compacta and F. sachalinensis. 1t differs from the
morphologically most similar Fallopia hybrid F. Xbohemica [= F. japonica % F. sachalinensis] by its tetraploid DNA
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level (2n = 4x ~ 44), smaller relative genome size (1.210-1.235 a. u.) and consistently green stems, without purple
spots around the bumps. Fallopia xmoravica differs from F. compacta by its higher stems, larger leaves and slightly
to deeply cordate lamina leaf base; from F. sachalinensis, it differs by its smaller leaves and smaller trichomes on
the lower leaf surface (see Description). The relative genome size also reliably differentiates F. Xmoravica from both
parental species as well as from all other Fallopia representatives occurring in Central Europe.

TABLE 2. 2C relative and 1Cx relative (monoploid) genome sizes (in arbitrary units; a. u.) of mature individuals of the
Central European representatives of the genus Fallopia (arranged according to their mean 2C RGS). N/N, number of
stands (individuals)/populations analysed. As an internal reference standard, Bellis perennis (2C = 3.38 pg) was used in all

analyses.
Taxon Relative genome size (a. u.) Reference
(DNA ploidy level)

NJ/N, 2C (holoploid) 1 Cx (monoploid)

min.—max. min.—max.

F. dumetorum (Linnaeus 1762: 521) Holub (1971: 176) 3313 0.40-0 42 0.20-021 Mereda et al., in prep.
(2n=2x~20)
F. complexa (Cunningham 1838: 455) J.M. Tison in Tison
et. al. (2021: 224)} 32 0.46-0.47 0.23-0.24 Mered’a et al., in prep.
(2n=2x~20)
F. cgnvolvulus (Linnaeus 1753: 364) A.L6ve (1970: 300) 24/12 0.75-0.79 0.19-0.20 Mereda et al., in prep.
(2n=4x ~ 40)
F. baldschuanica " .
(2n = 2x ~ 20) 11/9 0.82-0.84 0.41-0.42 Mered’a et al., in prep.
F". sachalinensis 46/41 1.14-1.17 0.29-0.30 Mered'a ef al., in pre
(2n = 4x ~ 44) A = » 1 Prep:
F. xmoravica 3112 1.210-1235  0.30-0.31 this stud
(2n = 4x ~ 44) S e Y
F. compacta 1214 (224
(2n = 4x ~ 44) 3/3 ca 1.29-1.31 ca 0.32-0.33 Suda et al. (2010)
F. sachalinensis 9/8 1.72-1.75 0.29-0.30 Mereda et al., in prep.

(2n = 6x ~ 606)
F. xbohemica
(2n = 6x ~ 66) 17/8 1.850-1.872 0.31 this study
from the type locality

F. Xbohemica

(2n = 6x ~ 66) 775/685 i'g%*l'gz(* 0.31-0.32 (-0.33) Mereda et al., in prep.
from another Central European regions ’

P sachalinensis 8/8 235-2.37 0.29-0.30 Mered'a et al., in pre
(2n = 8x ~ 88) 2T = > 10 prep.
F. Xbohemica " .

(2n = 8x ~ 88) 4/4 2.41-2.53 0.30-0.32 Mered’a et al., in prep.
F. japonica var. japonica B . " .

(2n = 8x ~ 88) 287/276  2.54-2.63 0.32-0.33 Mered’a et al., in prep.
F. <bohemica /1 3.11 0.31 Mereda et al., in prep.

(2n=10x = 107)

3 In Central Europe, the species is only cultivated.
4 Relative genome size in Suda et al. (2010) is reported with an internal reference standard Glycine max ‘Polanka’ (2C = 2.5 pg). Here,

we present the expected values of the relative genome size using the standard Bellis perennis (2C = 3.38 pg).
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FIGURE 4. Histograms of fluorescence intensity in simultaneous analyses of DAPI-stained nucleiisolated from several Fallopia individuals
demonstrating differences in genome sizes among F. Xmoravica and related taxa; reference standard: Bellis perennis L. Combined numbers
following species names denote individual plant numbers within populations. Mean mean peak position, CV coefficient of variation.

Detailed information on the F. xbohemica, F. japonica var. japonica and F. sachalinensis individuals is given in Mereda et al., in prep.

Description:—Plant intermediate between Fallopia compacta and F. sachalinensis. Gynodioecious, perennial
herb with rhizomes, forming large polycormons (Fig. 7A), stems 200-350(—400) cm high, pale green, unspotted (Figs.
8A & 8B), sometimes (especially on the upper dazzled side) purplish to purple. Leaves alternate, petiole purplish or
pale green, lamina of leaves from the middle part of the stem (15.3—)16.6-22.2(-24.5) cm long, (13.1-)14.4-21.4(—
23.6) cm wide, broadly ovate to elliptical-ovate, at the base usually slightly cordate, rarely deeply cordate [lamina
sinus depth reaching (2.1-)3.6-9.8(-16) % of lamina length], slightly to very undulate (wavy) on the margins, shortly
acute at the apex, undersides often purple on the basal veins (Fig. 9); the longest hairs on the lower leaf surface (1-)2—
4-cellular, (0.15-)0.2-0.35(—0.55) mm long (Fig. 10).

Etymology:—The epithet “moravica” refers to the geographical region of Moravia in the eastern part of the
Czech Republic, where the type locality is situated.

Chromosome number:—2n = 4x = 44 (Fig. 3).

Relative genome size:—1.210-1.235 a. u. [in DAPI FCM using Bellis perennis Linnaeus (1753: 886) with 2C =
3.38 pg as a standard; Table 1].

Phenology:—Flowering from August to October.
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FIGURE 5. Type locality of Fallopia xmoravica with the type individual (stand no. 495-1) in Olomouc-Cernovir borough on the left bank
of the Morava River and the adjacent embankment (Czech Republic). The type population consists of three separate stands; in 2022, most
of these were mowed. The stand numbers follow those in Table 1. Photo by Mered’a, P. Jr., 27 June 2022.

FIGURE 6. The holotype specimen of Fallopia xmoravica mounted on two herbarium sheets deposited in the SAV herbarium. — A.
SAV0013900A. — B. SAV0013900B.

Distribution:—The Czech Republic (Moravia; Fig. 1, Table 1), the United Kingdom (England), New Zealand
(the South Island).

Ecology:—The ecological demands of this taxon are almost identical to those of other members of the section
Fallopia sect. Reynoutria: riverbanks, wet alluvial meadows, alluvial forests, mesophilic grasslands, roadsides, waste
grounds, recultivated soils, colline and submontane deciduous forests, and cultivated plants in gardens. The occurrence
of the hybrid can also be expected in other disturbed or man-made habitats from the lowlands to the mountain level
(e.g., parks and sites along railways).

Invasiveness:—Considerable invasive potential.

Morphological comparison between Fallopia xmoravica and F. xbohemica:—Among the representatives of
F. sect. Reynoutria, F. xmoravica is the most similar to . xbohemica. Both hybrids are almost identical in height, with
the same size and shape of the leaves as well as type of indumentum, which are important diagnostic morphological
characters in F sect. Reynoutria (cf. Mereda et al. 2019a). It also seems that both hybrids are represented in Central
Europe mostly by male fertile individuals with identical inflorescence structure (Fig. 7B). The morphological similarity
between F. xmoravica (sub F. japonica var. compacta x F. sachalinensis or “tetraploid F. xbohemica”, respectively,
in the cited studies) and F. xbohemica was already highlighted by Bailey & Stace (1992: 36) and Bailey et al. (1996).
These authors wrote that despite access to artificially resynthetized F. xmoravica (which was created in 1982; see
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Bailey & Wisskirchen 2006: 176), they were “unable to distinguish both hybrids using any character other than
chromosome number” (Bailey et al. 1996: 188). Several other authors (e.g., Pashley 2003, Bailey & Wisskirchen 2006,
Sell & Murrell 2018: 507) made a similar statement. Only Hollingsworth et al. (1999: 147) note that F. xmoravica
(reported as F. japonica var. compacta x F. sachalinensis) has in comparison to F. Xbohemica (reported as F. japonica
var. japonica % F. sachalinensis) leaves “sometimes with undulate margins”.

L ==

FIGURE 7. A. Mature Fallopia xmoravica stand (no. 1081-1) in Olomouc town (Czech Republic). — B. Male-fertile inflorescences of F.
xmoravica (stand no. 1073) with characteristic very long branches, oriented strictly upright. The stand numbers follow those in Table 1.
Photos by Mered’a, P. Jr., 24 August 2022.

According to our results, Fallopia xmoravica can be morphologically distinguished from F. xbohemica at least
in one trait: the constant absence of purple spots on stem internodes (Figs. 8A & 8B). In the literature, stem spotting is
not mentioned anywhere when describing hybrid plants between F. compacta and F. sachalinensis (i.e., F. xmoravica
in our study; see, e.g., Bailey et al. 1996, Hollingsworth et al. 1999, Pashley 2003, Bailey & Wisskirchen 2006, Sell
& Murrell 2018, Desjardins ef al. 2022). However, according to our research, F. xbohemica typically has more or less
distinct purple spots on most or at least one internode of the main stem and/or lateral branches (Figs. 8C, 8D & 8E;
Stalazs 2022). In some cases, these spots on the F. xbohemica plants are more difficult to identify, as they are not very
prominent and could be present only on one internode within a polycormone or only on lateral young branches. The
clearly spotted morphotype occurs in at least 90% of F. xbohemica individuals in Central Europe, and this morphotype
is also exclusively present at the type locality of the hybrid in the vicinity of Béloves spa (altogether 17 analysed
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stands in 2022; Figs. 8C, 8D & 8E). Fallopia xbohemica is only rarely without purple spots, and the whole stem is
similar to that of . xmoravica, pale green, or some parts of the stem (especially those on the upper dazzled surface)
are continuously purple. Whether £, xmoravica inherited the spotless stem only from F. sachalinensis or from both
parents is not currently clear. Fallopia sachalinensis never produces purple spots. However, we have not yet had the
opportunity to observe F. compacta, and in the literature, stem spotting in this species is almost nowhere explicitly
mentioned (e.g., Sell & Murrell 2018: 507). We found only one note on this trait in Hlavacek et al. (1996), who
reported that this taxon has a “sparse red dotted stem”. This could indicate that F. compacta differs from F. japonica
var. japonica in this feature as well, since the stem of F. japonica var. japonica is always densely purple spotted.
Although the purple spots among the Central European representatives of F. sect. Reynoutria are most prominent in F.
Jjaponica var. japonica, less prominent but are still clearly visible in most individuals of F. xbohemica.

FIGURE 8. The difference in stem spotting between Fallopia xmoravica and hexaploid F. Xbohemica. — A., B. Internodes of the main
stem (A, B) and a lateral branch (A, right side) of Fallopia xmoravica without purple spots (stand no. 495-1 from the type population).
— C., D, E. The main stem (C, E) and a lateral young branch (D) of hexaploid F. xbohemica with purple spots around the bumps (stand
no. 1081-2 from the type population). Photos by Mered’a, P. Jr.

Both Fallopia xmoravica and F. xbohemica are hybrids between species with very short (in F. compacta
and F. japonica var. japonica) and very long (F. sachalinensis) trichomes (see Pashley 2003, Mered’a et al. 2019).
Nevertheless, Bailey ef al. (1996) considered that trichome characters might be useful for distinguishing tetraploid F.
xbohemica (i.e., F. Xmoravica in our study) and hexaploid F. xbohemica because of the different proportions of parental
genomes in these two hybrids (1:1 in tetraploid F. xmoravica and 2:1 in hexaploid F. xbohemica). In agreement with
this assumption, we also noticed that F. xmoravica compared to F. xbohemica could be characterised by a denser
indumentum of the upper side of leaves (Fig. 10A) and the basal part of the leaf petioles (Fig. 10C) and by larger hairs
on the veins on the lower sides of the leaves (Figs. 10B & 10E). Fallopia xmoravica could also be distinguished from
F. Xbohemica by other morphological traits, e.g., more undulate (wavy) leaf edges (see also Hollingsworth et al. 1999)
and more intense purple colouration of the veins on the lower sides of leaves and petioles (both traits are noticeable,
especially in fully dazzled individuals), although the variability of these characters is considerable (Figs. 9A-D). A
more thorough evaluation of the relevance of these traits will require statistical evaluation on a larger amount of study
material.
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FIGURE 9. A., B. Variability in the intensity of the undulation (wavy) of leaf edges in Fallopia *moravica. — C., D. Variability in the
intensity of the purple colouration of the lower side of leaves and petioles in Fallopia *moravica. Photos by Mered’a, P. Jr.

Variation in Fallopia xmoravica:—All stands from the Moravian localities in which we had the opportunity to
observe flowers (58% of stands) were male fertile, i.e., all flowers have a small pistil and long stamens, well exserted from
the perianth. Such flowers are functionally/effectively male or hermaphrodite and their detailed structure was already
documented on electron micrographs in Bailey (1989: 63, the taxon is reported there as “tetraploid Reynoutria’) and
Desjardins (2015: 170, as “hermaphrodite Reynoutria xbohemica”; in Desjardins et al. 2022: 6 as “Japanese knotweed
s.1.”). We did not observe flowers on Moravian stands that were either on private land (stands no. 1074-5, 1074-6) or
were repeatedly mowed before flowering (stands no. 495-3, 496-2, 497-1, 1074-4, 1074-7, 1074-8, 1074-11, 1075-1,
1075-2, 1077, 1081-4, 1083-1; Fig. 11). As we observed at least one flowering stand at almost all sites, we assume that
all the F. xmoravica stands in Racice and Olomouc are male fertile. Except for male fertile individuals, male sterile
plants were also reported within F. xmoravica from other parts of the hybrid range, namely, from England (Bailey et
al. 1996, as “tetraploid F. xbohemica”) and the South Island of New Zealand (Desjardins 2015 and Desjardins ef al.
2022, as “tetraploid Reynoutria xbohemica’); such plants could also be found in the Czech Republic in the future.

Bailey (1989: 228) and Bailey & Wisskirchen (2006) reported that artificial hybrids of tetraploid Fallopia
compacta (reported as F. japonica var. compacta) and tetraploid F. sachalinensis are very diverse, and it seemed that
the mother plant (whether it was F. compacta or F. sachalinensis) had strong effects on the phenology and morphology
of progeny. Bailey (1989: 228) reports that if F. sachalinensis (reported as Reynoutria sachalinensis) was the female
parent in the artificial hybridisation, then the hybrid plant was readily distinguished from reciprocal hybrids by their
“smaller height, up to 1.5 m, and by their much earlier onset of flowering” (early to mid-August in England). In
contrast, Pashley (2003: 104), in the case of very tall hybrid plants (growing up to 4 m), supposed that such tall plants
could be the result of having F. sachalinensis as the maternal parent. It seems that, at least based on the height of the
F. xmoravica plants, it is not possible to reliably estimate their maternal parent.
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FIGURE 10. Leaf indumentum in Fallopia Xmoravica. — A. Upper side of a leaf. — B. Lower side of a leaf. — C. Hairs on the base of a
leaf petiole from the middle part of the stem. — D. Detailed view of the base of a leaf petiole with an extrafloral nectary (yellow arrow).
— E. Detailed view of the hairs on a leaf underside. Photos by Mered’a, P. Jr.

Although Fallopia xmoravica plants from Regice and Olomouc represent at least two different genotypes (Mandak
et al. 2005: 224) morphologically they are quite uniform. Interestingly, both Pashley (2003) and Desjardins (Desjardins
2015, Desjardins et al. 2022), when studying hybrids between F. compacta and F. sachalinensis in England and the
South Island of New Zealand, respectively, also detected several different genotypes within the plants, even at one
site. Unfortunately, the abovementioned studies do not report detailed data on the morphology of the studied plants
(including the presence/absence of spots on the stem). At this time, F. xmoravica can be reliably distinguished from
F. xbohemica by the absence of purple spots on the stem (Fig. 8), different RGS (Table 2) and different number of
chromosomes (2n =44 vs. 2n = 66 or 88). However, as follows from the information provided by Bailey (1989), Pashley
(2003), Bailey & Wisskirchen (2006), and Desjardins (2015), in the future, it can be expected that the morphological
as well as cytological variability of F. xmoravica could be much greater than is currently presented. It cannot even
be ruled out that some F. xmoravica genotypes may be hexa- or octoploid (depending on the fusion of reduced and
nonreduced gametes of 4x F. xmoravica or parental taxa 4x F. compacta and 4x, 6x or 8x F. sachalinensis), or they
may have spotted stem.

Distribution of the new hybrid:—To date, Fallopia xmoravica has been reported in several localities in England
(Bailey & Conolly 1985, as “Reynoutria tetraploids”, Bailey 1989, as “4x Hybrid Reynoutria”, Bailey et al. 1996, 2007,
as “tetraploid F. xbohemica”), two localities in the Moravia region (Olomouc town and Racice village) in the Czech
Republic (Mandak et al. 2003, Bailey & Wisskirchen 2006, Suda et al. 2010, Bailey 2013; reported as “tetraploid
Reynoutria xbohemica” or “tetraploid F. Xbohemica’) and in several localities in New Zealand (the Tasman and West
Coast Districts of the South Island; Desjardins 2015: 155-166, Desjardins ef al. 2022, both reported as “tetraploid
Reynoutria xbohemica™).
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FIGURE 11. Mowed stands of Fallopia *xmoravica in Olomouc town (Czech Republic). — A. Stand no. 1077 on the left embankment of
the Morava River. — B. Stand no. 496-1 in grassland along the road. The stand numbers follow those in Table 1. Photos by Mered’a, P. Jr.,
24 August 2022.

There are indications that Fallopia xmoravica could occur also in East Asia, as two F. xmoravica (reported as
“tetraploid F. xbohemica”) genotypes found in New Zealand possessed chloroplast haplotype which was confirmed to
Japan but has never been recorded in Europe or elsewhere in Australasia. These accessions could have been introduced
to New Zealand (as the hybrid itself or one of its parental species) from East Asia by Chinese workers (Desjardins et
al. 2022). In addition, Pashley (2003: 208, 219) reports chromosome number 2n = 44 for putative hybrid between “F.
sachalinensis x 4x F. japonica” from Japan, althought, the second parent was not identified in more detail (whether it
was F. compacta, reported as “dwarf F. japonica var. japonica” or F. japonica s. stt.).

In the Czech Republic and the United Kingdom, Fallopia Xmoravica is rarer than hexaploid F. xbohemica (in
ratios of 1:43.5 and 1:3.6, respectively; cf. Mandak ez al. 2003, Bailey & Wisskirchen 2006), and the opposite ratio
was recorded in New Zealand by Desjardins (Desjardins 2015, Desjardins et al. 2022): four individuals of hexaploid
Reynoutria xbohemica and 11 individuals of tetraploid Reynoutria xbohemica (i.e., Fallopia xbohemica and F.
Xmoravica in our study).

We collected Fallopia xmoravica at both Moravian localities reported; in one of them, Olomouc, we found
another 10 new sites of this hybrid (Table 1, Fig. 1). Because all studied populations of F. xmoravica are very vital,
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and most of them form multiple stands within one locality (see Fig. 1), the hybrid can very likely also occur in other
sites in Moravia, especially in the Morava River alluvium. Due to the abovementioned occurrence of F. xmoravica in
England and the South Island of New Zealand, we assume that the hybrid could also be discovered in other regions of
Europe or the world.

Origin of Fallopia xmoravica:—The studied populations of F. xmoravica form monospecific stands without
admixtures of other F. sect. Reynoutria representatives (only at sites no. 1193 and 1199, F. japonica var. japonica
stands also occurred near F. Xmoravica plants). Additionally, at no sites where F. Xmoravica was found in Moravia,
there was no evidence of its parental species (see also Mandak et al. 2003). Fallopia compacta was known only from
five localities in the Czech Republic: two cultivated (one of them growing in Marianske Lazn¢ spa in the Bohemia
region; cf. Hlavacek et al. 1996) and three in the wild (Mandak ez al. 2003, Bailey et al. 2007, Suda et al. 2010). The
three wild localities (all from Bohemia) located outside of cultivation (and the only ones with exact locations), namely,
Ptibram town, Litométice town and Rejstejn-SvojSe borough (cf. Mandék et al. 2003, Suda et al. 2010), were visited
in 2017 by P. Mered’a Jr.; however, the species was not found in any of these sites.

The tetraploid Fallopia sachalinensis has a scattered distribution in Moravia; however, there are no specific data
on its occurrence in Racice or Olomouc or nearby (cf. Mandak et al. 2003). Therefore, it does not seem likely that
the hybrid plants arose in situ. There is a high possibility that . xmoravica was introduced to these sites from other
area/areas of origin located either in other parts of the Czech Republic or in other European countries, including the
United Kingdom, where the hybrid is relatively abundant (Bailey ef al. 1996, Pashley 2003, both as “tetraploid F.
xbohemica™). A similar phenomenon was reported by Desjardins (Desjardins 2015, Desjardins ef al. 2022), who,
on the basis of molecular markers, identified that probably all tetraploid Reynoutria xbohemica individuals (i.e., F.
xmoravica in our study) collected in New Zealand were introduced there from either the United Kingdom or East Asia.
However, it cannot be fully excluded that F. compacta and F. sachalinensis have occurred (or still occur) in the wild
or are cultivated in gardens in Olomouc and/or Racice (or in their vicinity) in Moravia; thus, F. xmoravica could arise
directly in at least one of these sites.

Invasive potential of the new hybrid:—The parental species of Fallopia Xmoravica differ significantly in their
invasive potential. Fallopia compacta is reported from its whole adventive range (Europe, North America, Australia,
New Zealand) as a rare plant, with no or minimal invasiveness (Conolly 2001, Bailey 2003, Desjardins et al. 2022).
In Europe, it has thus far been found in several countries, such as the United Kingdom, Ireland, Belgium, Netherlands,
Germany, and the Czech Republic (Hlavacek et al. 1996, Bailey et al. 1996, 2007, Hollingsworth & Bailey 2000,
Mandak et al. 2003, Bailey et al. 2007, Tiébré et al. 2007a, Balogh 2008, Galasso et al. 2009, Alberternst & Béhmer
2011, Duistermaat et al. 2012, Stace & Crawley 2015: 302). In contrast, F. sachalinensis is considered a dangerous
invasive plant in many European countries (e.g., the United Kingdom, Belgium, Germany, Czech Republic, Poland,
Slovakia), even though the number of its stands is significantly lower on the continent than those of F. japonica var.
Japonica or F. xbohemica (Mandak et al. 2003, 2005, Bailey et al. 2007, Pashley et al. 2007, Siposova 2016, Holm
et al. 2018, Beringen et al. 2019). According to our observations, F. xmoravica has significant invasive potential, at
least at the level of F. sachalinensis. In most studied Moravian localities, it creates several monospecific stands with
diameters of 2 to 20 m, and for example, in the wider centre of Olomouc, it belongs to the most frequent representatives
of F. sect. Reynoutria (Mered’a Jr., ined.). Similar invasive ability of F. xmoravica was also recorded from England,
where the hybrid is thought to be fully fertile (Hollingsworth ef al. 1999, Pashley 2003), and in some English towns,
it is a dominant knotweed taxon, showing signs of being more invasive than either of its parental taxa (Pashley 2003:
91, 310). In this regard, Pashley (2003: 109) reproduces an illustrative photo of F. xmoravica (reported as “tetraploid
F. xbohemica”) stand from Preston (U.K.), which is 4 m tall and covers an area of approximately 2,250 m>.

Importance of Fallopia xmoravica in knotweed evolution:—Description of the new Fallopia taxon, F.
Xmoravica, in connection with an unclear situation in the systematics of F. japonica in East Asia, as well as other
consequences resulting from the raising of F. japonica var. compacta to the species level (as F. compacta), show the
need for deeper taxonomic research of F. sect. Reynoutria in both its native and adventive distribution areas. In relation
to £ Xmoravica, significant findings are that the hybrid appears to be capable of backcrossing with their parents,
which both have the same chromosome number (2n = 44) (Bailey 2003, Bailey et al. 2009). The limiting factor of
F. xmoravica occurrence is presumably only the scarcity of the F. compacta parent (Pashley 2003: 106). Fallopia
xmoravica is also able to cross with the distantly related knotweed species F. baldschuanica (2n = 20), a member of F.
sect. Sarmentosae, which is different in not only ploidy level but also basic chromosome number (Bailey 1988, 1989,
2003, 2013, Bailey & Stace 1992, Bailey et al. 2009, Pashley et al. 2007, Desjardins 2015). Thus, hybridisation of F.
xmoravica with closely related Fallopia species from the same section of F. sect. Reynoutria, namely, F. japonica
var. japonica (2n = 88) and F. xbohemica (2n = 66 or 88), is also highly probable. Regarding the relatively abundant
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occurrence of F. xmoravica in some regions of the world (e.g., England, the South Island of New Zealand, Olomouc
town, see above) and its crossing ability, higher attention should be given to this hybrid, not only from the weed
control perspective but also from evolutionary biology (incl. invasion dynamics) of the whole Fallopia genus (e.g.,
Hollingsworth et al. 1999, Pashley 2003).
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