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Knotweed taxa: Reynoutria japonica, R. sachalinensis and R. xbohemica have been
classified as the most dangerous invasive plants in Europe, North America, and other
regions with cool climates. In Poland they are included on the list of 16 alien plant species
which, when introduced into the natural environment, pose a threat to native biodiversity or
natural habitats. Despite the serious threat they pose, Reynoutria species are still grown as
ornamental plants, and are sometimes planted in hedges. Studies aimed at the identification
of the range and the method of spread of knotweeds in settlement areas in Kampinos
National Park and its vicinity were carried out from 2012. In mid-2018 there were 176
known sites where different species of Reynoutria were found. Most of these sites (118)
were formed by R. japonica. R. xbohemica was found on 54 sites, and R. sachalinensis
only on four sites. Home gardens are a source of Reynoutria species spread in the region of
Kampinoska Forest (national park with its buffer zone). Our results showed that the most of
the Reynoutria species sites were located within the administrative borders of investigated
localities, at different distances from home gardens, where these plants are grown.
Although the distribution of knotweeds is largely limited to ruderal habitats, these invasive
plants, especially R. japonica and R. xbohemica, create a threat to semi-natural and natural
biocoenoses at Kampinos National Park. R. sachalinensis was found only in villages on the
periphery of KNP. Giant knotweed usually occupies large areas and form dense,
homogeneous populations. It is necessary to constantly monitor the existing sites of
knotweeds and prevent the formation of new stands in the area of Kampinos National Park
and its close vicinity.
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KrprumioK 1., BOMAHOBCBKA A., OTPEBA A. (2019). Nomupennsi Buaie Reynoutria
(Polygonaceae) B Hanionaabnomy napky Kamminoc i ioro oxonuusax (Lenrpanbna
Moawsma). Yopromopcok. bom. xc., 15 (1): 17-25. doi: 10.32999/ksu1990-553X/2019-15-
1-2

Takconu Reynoutria japonica, R. sachalinensis i R. xbohemica 6ynu knacudikoBaHi sk
HaiOlnbIn HeOe3meuHi iHBa3uMBHI pocnuHM B €Bpomi, [liBHIYHIA AMepuui Ta IHIINX
perioHax 3 MpoXoyIogHUM KirimaroM. Y [lonblii BOHM BKIIOYEHI B CITUCOK 16 4yXOpiHUX
BUJIIB POCIIMH, SIKI NPU IHTPOAYKILIi B MPUPOJIHE CEPEJOBUILIE CTBOPIOIOTH 3arposy Juis
010pi3HOMAHITTS a00 MPHPOTHOIO Miclisl iCHyBaHHs. He3Bakarouu Ha CEpio3HY 3arposy,
Ky BOHH TIPEACTABISAOTh, BHAM Reynoutria Bce mmie BHUPONIYIOTHCS SIK ICKOPATHBHI
poCIMHU, a iHOMI 1 BHCAIDKYIOTBhCS SK JKUBI Oroposki. JlocmikeHHs, CIpsSMOBaHI Ha
BUSIBJICHHS apealy 1 CHoco0iB TOIIMPEHHS LWUX pOCIMH B HACEJIEHUX IyHKTax
HanioHansHOro Mapky KamrmiHoc i ioro okonuns, npoBouiucs 3 2012 poxy. [lo cepenunn
2018 poky Gyno BcraHoBIeHO 176 nokaniteris, Ae Oynu BUsiBiIeHI pi3Hi Bumu Reynoutria.
Binbiicts 3 uux micuespocrans (118) Oymu chopmorani R. japonica. R. xbohemica 6ys
BusiBNIeHUH Ha 54 minmstakax, a R. sachalinensis — Tinbku Ha 4OoTHUPHOX AiIsHKaX. JlomariHi
cagd € JDKepelioM MOINMpeHHs BuAiB Reynoutria B paiioni micy HamionaneHoro mapky
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Kammninoc (HamioHanbHMIA TIapK 3 Woro OydepHoo 30HOK0). Hamr pe3ynbTaTu mokasanw,
mo Oinpwicte BuAIB Reynoutria Oymu pos3TamoBaHi B aAMIHICTPATUBHHUX MeEXax
JIOCITIKCHUX MICIIEBOCTEH, Ha PI3HUX BIACTaHAX BiJ NPUCATUOHUX JUISHOK, [I€
BUPOLIYIOTBCS LI pociuHHM. XodYa IMOLIMPEHHS LUX POCIMH B OCHOBHOMY OOMEXeHa
pyAepalbHUMK YIPYMOBAaHHSIMM, IIi iHBa3WBHI POCIWHH, ocoOmuBO R. japonica i R.
xbohemica, cTBOprOIOTH 3arpo3y Ui HAMiBHATYPaNbHHX 1 HPUPOAHHX OiOIECHO3IB B
HanioHansHOMY mapky Kawmminoc. R. sachalinensis Oy BusiBieHuii TiNbKM B cejax Ha
nepudepii HamionamsHoro mapky Kamminoc. PocnmHa 3a3Buuail 3aiiMae BenwKi Ioiommi i
YTBOPIOE LIITBHI, OAHOPiAHI momyIrimii. HeoOXinHO MOCTIHHO CTEXUTH 3a HOTO ICHYIOUNMH
JIOKaJiTeTaMH i HE NIOIyCKaTH YTBOPSHHS HOBUX HacalpkeHb B paiioHi HamionaapHOTO
napky Kamminoc i #fioro 6e3mocepenHiit O1M3bKOCTi.

Knouogi cnosa: ineasuni pocaunu, CinbCoKi paniouu, CUHAHMPONHI Micys ICHY8AHHS,
mepumopii, o 0XOPOHAIOMbC

KuPIuTiOK W., BOMAHOBCKA A., OTPEBA A. (2019). Pacnpocrpanenue BuaoB Reynoutria
(Polygonaceae) B HanuonanbHom mnapke KaMnuHoc M ero OKpecTHOCTSX
(entpanbnas Hoabma). Yepromopcexk. 6om. sc., 15 (1): 17-25. doi: 10.32999/ksu1990-
553X/2019-15-1-2

Taxconsr Reynoutria japonica, R. sachalinensis u R. xbohemica 6sutu knaccubunupoBans!
Kak HauOoJjiee onacHble WHBa3MBHBIE pacTeHust B EBpomne, CeBepHOW AMepuKe M JPYrux
peruoHax ¢ npoxJagHbM KIuMaroM. B Tlobie OHM BKIIFOUEHBI B CITMCOK 16 4y)KepoIHBIX
BUJIOB PAaCTE€HHH, KOTOPBIC MPH MHTPOAYKIHH B €CTECTBEHHYIO CPEAY CO3ZAI0T yrpo3y IJIs
Ouopa3Ho00pa3usl WIIM €CTECTBEHHOW cpenbl oOuTaHus. HecMOTpsi Ha cepbe3Hylo yrposy,
KOTOPYIO OHM MPEACTAaBISIIOT, BUAbI Reynoutria Bce ele BHIPAIIUBAIOTCS B KauecTBE
JNCKOPATHBHBIX PACTCHHWH, a WHOTAAa W BHICAKHBAIOTCA HA JKUBBIX H3TOPOISX.
HccrnenoBanms, HampaBiieHHBIC Ha BBIABICHHE apealla U CIIOCOOOB PACIPOCTPAHEHUS STHUX
pacTeHHiI B HACEJCHHBIX IyHKTaX HAIIMOHAIBFHOTO Mapka KaMImMHOC W ero OKpecTHOCTEH,
npoBommuch ¢ 2012 rona. o cepenunst 2018 roga Ob1T0 ycTaHOBICHO 176 JIOKATUTETOB,
rae ObulM  OOHApyXKEeHbl pasiWvHble BBl Reynoutria. BombIIMHCTBO H3  3THX
meronpouspocranuii (118) Opum chopmupoBanel R. japonica. R. xbohemica 6sin
obHapysxeH Ha 54 yJacTkax, a R. sachalinensis — Toneko Ha yeThIpéx yuactkax. JlomarnHue
caipl SIBISIOTCS HCTOYHHKOM DPACIpOCTpaHEHWs BHIOB Reynoutria B paiione
Kamnmaocckoro jieca (HarMoHaAIBHBIN Mapk ¢ ero OydepHoi 30HOM). Hamm pe3ynbraTs
MoKa3aju, 9T0 GONMBIIMHCTBO BHIOB Reynoutria 6putd paconoKeHbl B aIMAHUCTPATHBHBIX
IPaHUIAX HCCIEJOBAaHHBIX MECTHOCTEH, Ha pa3HBbIX PACCTOSHUSIX OT NpHycaneOHBIX
YYaCTKOB, T/I€ BBIPAIIMBAIOTCA STH PACTCHUSA. XOTSA PACIPOCTPAHCHHE VY3JIOBATHIX B
OCHOBHOM OTPaHUYCHO PYJCpPANTbHBIMH MECTaMH OOWTAaHWS, 3TH WHBAa3HBHBIC PaCcTCHUS,
ocobenHo R. japonica u R. xbohemica, co3maroT yrposy [uis HOJNyHATYpalbHBIX W
€CTECTBEHHBIX OMOILICHO30B B HanuoHanbHOM mnapke Kammumuoc. R. sachalinensis 6sin
oOHapyXeH TOJNBKO B celax Ha nepudepun HammonampHOTOo mapka Kammmuoc. Pactenue
OOBIYHO 3aHMMAET OOJIbIIME TUIONIAJH M 00pa3yeT IUIOTHbIe, OIHOPOIHBIC MOMYJISIHH.
Heo0x01MMO NOCTOSIHHO CIEANTh 32 €ro CyHIECTBYIOIIMMHU JIOKAIUTETAMU U HE JOIYCKaTh
0o0pa3oBaHMs HOBBIX HacaxaeHUil B paioHe HarmownamsHOro mapka Kammmuoc u ero
HETIOCPEACTBEHHOH OJIM30CTH.

Kniouegvie cnosa: umneazuenvie pacmenus, celvbCKue pauoHvl, CUHAHMPONHLIE Mecmd
00UMAaHUsL, OXPAHAEMAsL MepPUMOPUs

Kampinos National Park (KNP), established in 1959, the second largest national park
in Poland (surface area — 385 km?, buffer zone — 378 km?), UNESCO MaB Reserve “Puszcza
Kampinoska” (established in 2000) and Natura 2000 site “Puszcza Kampinoska™ (established
in 2004), have been for many years under strong anthropogenic pressure [ANDRZEJEWSKI,
2004]. This results from the Park's location in the temperate climate zone, the lack of
geographical barriers, as well as urban pressure. KNP is situated in the Central Masovian
Lowland, in the Warsaw Basin, near Warsaw, the largest metropolis in Poland. Strong urban
pressure also results from the close neighbourhood of the town of Lomianki, as well as many
villages that have functions, infrastructure and development typical of small towns. These
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factors have a huge impact on the spread of invasive species [OTREBA, 2008; BOMANOWSKA
et al., 2014], including taxa from the genus Reynoutria [KIRPLUK, 2014].

Knotweed species: Reynoutria japonica Houtt., Reynoutria xbohemica Chrtek &
Chrtkova and Reynoutria sachalinensis (F.Schmidt) Nakai are kenophytes, i.e. alien species
permanently established in synanthropic habitats, also penetrating into semi-natural and
natural plant communities. They are regarded as one of the most invasive species in the world
[TOKARSKA-GUZIK et al., 2017; SHEVERA, 2017]. IUCN listed Reynoutria japonica among the
100 most invasive species [GISD 2010], and according to the DAISIE database (2006) this is
one of the 18 most invasive plants in Europe. These three species are troublesome from an
environmental and conservation point of view, as they are one of the most prevalent and
destructive alien plants in the European protected areas [MONACO, GENOVESI, 2014; BRAUN et
al., 2016].

Since the end of the 19th century, knotweeds gradually invaded increasingly larger
areas in Europe. During the last decade, massive and rapid spread of these aggressive new
aliens in Eastern and Southeastern Europe has been observed. Currently, these species are
established in most of countries of the Carpathian Basin and Balkan Peninsula, e.g. Croatia,
Bosnia and Herzegovina, Bulgaria, Hungary, Kosovo, Montenegro, Romania, Serbia and
Slovenia [BALOGH, 2008; SirRBU, OPREA, 2008; SirBU et al.,, 2012; HLAVATI SIRKA et
al.,2013; DUMITRASCU et al., 2014, JovANOVIC et al., 2018]. At present knotweeds are rapidly
expanding in Ukraine, mainly in Western part of country [PROTOPOPOVA et al. 2006].
According to PROTs [2013] and PROTOTOPOVA and SHEVERA [2014] R. japonica and R. x
bohemica are the most harmful alien species for the Transcarpathia region. R. japonica is
recognized as transformer species in Ukrainian Polissya [PROTOPOPOVA et al., 2015]. R. x
bohemica is considered as a potentially invasive species. At present it has been found in
several localities from western (Transcarpathia, Chernivtsi and Lviv regions) and central
(Zhytomyr, Kyiv and Poltava regions) parts of Ukraine [SHEVERA, 2017]. Results of
numerous studies and observations provide evidences that knotweeds could become
widespread throughout Ukraine under the current trend of expansion. The tendency of
expansion of these invasive species eastward, i.e. forest-steppe and steppe zones of Ukraine
has been observed [BURDA et al., 2015; HOLOBORODKO et al., 2016; PASHKEVYCH, BURDA,
2017].

In Poland knotweed species R. japonica, R. sachalinensis and R. xbohemica are also
regarded as dangerous species and have the highest (IV) category of invasiveness
[TokARSKA-GuUZzIK et al., 2012]. They are included on the list of 16 plant species which, when
introduced into the natural environment, may pose a threat to native species or natural habitats
[Dz. U. 2011 no. 210, item 1260].

The aim of the study was to identify sites of Reynoutria species in the area of
Kampinos National Park and in its immediate vicinity, their distribution, methods of spread of
these taxa to the plant communities of KNP, and factors promoting their invasion.

Materials and methods

A detailed floristic survey was carried out in 2012-2018 on the settlement areas in
KNP and its direct vicinity, i.e. 33 villages within the limits of the national park and 102
villages in the buffer zone. Special emphasis was put on the identification of taxa that are
often confused, i.e. R. japonica and R. xbohemica. To finally verify the number of sites of
Reynoutria species we also analysed historical data, gathered by the authors of this paper and
other researchers [OTREBA, MICHALSKA-HEJDUK, 2014], including unpublished information.
On the basis of these data a map of current locations of Reynoutria taxa was prepared in
ArcGIS.
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Fig. 1. Distribution of the Reynoutria species within the area of the Kampinos National Park (from 1985 to
2018).
Puc. 1. Ilomupenns: BuaiB Reynoutria y Hanionansnomy napky Kammnuioc (3 1985 no 2018 poxwu).

During the field survey we also monitored the existing, previously reported sites of
knotweed species.

The nomenclature of taxa is consistent with “The International Plant Names Index”
[THE PLANT LIsT, 2013], and their synanthropic status with the classification proposed by
Sudnik-Wojcikowska & Kozniewska [ SUDNIK-WOJCIKOWSKA, KOZNIEWSKA, 1988].

Results

In mid-2018 there were 176 known sites where different species of Reynoutria were
found. Most of these sites were formed by R. japonica (118, of which 64 are within the
national park and 54 in the buffer zone). R. xbohemica was found on 54 sites (six in the
national park and 48 in the buffer zone), while R. sachalinensis - on four sites (all in the
buffer zone) (Fig. 1).

Our observations revealed that most of the sites occupied by Reynoutria species were
located within the administrative borders of smaller and larger villages, at different distances
from home gardens, where these plants are grown. In 33 villages within the limits of
Kampinos National Park we mostly identified R. japonica. This species was found in 11
villages, while R. japonica and R. xbohemica only in one village (Wiersze). In 102 villages
located in the buffer zone we more often encountered R. xbohemica. This species was found
in 37 villages, while R. japonica was found in 32, and both species were found in 12 villages.
R. xbohemica was mainly found in villages near the northern and eastern borders of KNP. On
the other hand, R. japonica prevailed in locations near the southern and western borders
(Fig.1). Numerous sites of this species were identified mainly on the roadsides, particularly in
areas were road repairs were carried out, new asphalt surface was laid and roadsides were
paved. New sites of R. xbohemica emerging in subsequent years were found near the north-
eastern border of KNP, particularly abundant in the villages of Adamoéwek and Losia Wolka
and a huge population near the shopping centre in Lomianki.
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R. sachalinensis was detected in villages on the margins of KNP, in its eastern part,
both northward (3 sites: Czeczotki, Sowia Wola, Wrzoséwka), and southward (one site in
Laski, on the forest edge).

Sites of knotweeds usually occupy large areas. They form dense, homogeneous
populations. This concerns both the oldest sites of R. japonica reported from the area of KNP,
and newly formed sites of R. xbohemica. In places that are managed, e.g. mown or cleared,
knotweed plants grow vigorously, and new sites in the vicinity are being formed.

One action aimed at removing knotweed plants from KNP was monitored between
2013 and 2018, on a field in Gorki purchased by KNP for the project. In subsequent years R.
japonica produced new shoots, but each year the regrowth was less vigorous. In 2018 only
scarce, small plants of R. japonica were observed, regrowing near farm buildings.

Discussion

The oldest available sources [KOBENDzA, 1930] do not provide information on the
sites of Reynoutria species in Kampinoska Forest. The first spontaneously formed sites of R.
japonica were reported in the 1970s in the buffer zone of Kampinos National Park [NOWAK,
1983], in the villages of Babice, Janow, Latchorzew, Leszno, Powazki and Zaborow. Sites
from the area of KNP were reported much later, in the 1990s [KIRPLUK, 1996, 1998, 2003,
2009, 2012; FERCHMIN, unpubl.]. The first reports on the presence of R. sachalinensis date
back to 1985 [Ferchmin, unpubl.]. Sites of R. xbohemica were identified in the early 21st
century (authors’ own data and data from KNP, unpubl.).

By 2016 there were 129 sites of Reynoutria species reported, both from the area of the
surveyed villages and outside them. The most frequently recorded species was R. japonica
(123 sites, including 61 in KNP and 62 in its buffer zone). Each of the other two taxa have
been found on three sites: R. sachalinensis (all in the buffer zone), and R. xbohemica (one in
the national park and 2 in its buffer zone). However, observations have shown that these data
do not reflect the actual distribution of knotweeds in the Kampinoska Forest. This particularly
refers to R. xbohemica, which is difficult to distinguish from R. japonica [SHEVERA, 2017].
Verification of data revealed that most sites were formed by R. japonica (118 sites, of which
64 are within the national park and 54 in the buffer zone), but some of the previously reported
sites were in fact occupied by R. xbohemica. Overall, R. xbohemica has been found on 54
sites (six in KNP and 48 in the buffer zone). Observations carried out in recent years also
revealed that R. xbohemica emerges in many new locations, quickly occupying considerably
large areas. R. sachalinensis was found on four sites in the buffer zone of KNP (apart from
those previously mentioned in our studies there was a site on the shore of Lake
Dziekanowskie).

For R. xbohemica we observed that plants escaped from home gardens, where they are
cultivated, to ruderal habitats and colonized land near houses and fences, heaps of rubble,
cemeteries, etc., where this taxon becomes established and changes its status from an escapee
from cultivation (ergasiophyte) to an epecophyte. Next, this knotweed spreads spontaneously
to semi-natural habitats (meadows) and natural habitats (forests), and becomes an agriophyte.
The behaviour of R. japonica is similar — this species, present on numerous sites within KNP,
spreads to forest communities located in villages near the national park. Knotweeds are
characterised by vigorous growth and strong potential for regeneration [BEERLING et al.,
1994; BiMOVA et al., 2004; BRock et al., 1995; BRADLEY et al., 2010; SOLTYSIAK, BREJ,
2012; SUKOPP, STARFINGER, 1995; TOKARSKA-GUzIK et al., 2017]. They quickly colonize
new habitats and in a short time can form large patches. By restricting access to light they
prevent the growth and germination of native plant species. Allelopathic effects of knotweeds
preventing the growth of other plants in their neighbourhood have also been reported
[SHARMA et al., 2005; MORAVCOVA et al., 2011; VICHOTOVA, SERA, 2008].
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The activities of KNP, aimed at eradicating the site of R. japonica from a field in
Gorki purchased from a previous owner (as part of the LIFE + "ActiveKPN" project), proved
to be effective, although they must be continued. The project ended in 2015, and work aimed
at the eradication of knotweed were carried out at the cost of KNP and with the involvement
of volunteers. Knotweed plants have been dug out 3-4 times a year. Expenses related to this
work are each year earmarked in the budget of the Forest Fund of KNP (oral communication
from the employees of KNP). Similar actions aimed at the elimination of sites of R. japonica
have been carried out in two reserves of KNP — “Kaliszki” and “Zamczysko” (information
from the management of KNP). These actions will be effective if work is done systematically,
several times a year, until the invasive species is completely eliminated.

The experience of other researchers [TOKARSKA-GUZzIK et al., 2012, 2017] shows that
without substantial financial resources it is impossible to eradicate these very invasive
Reynoutria plants. It is not enough to focus on the elimination of already existing numerous
knotweed sites; it is necessary to prevent the formation of new ones. Large-scale campaigns
are required to educate citizens, both local residents, who continue to grow knotweeds in their
home gardens, and local authorities. The Regulation of the Minister of Environment [Dz. U.
2011 no. 210, item 1260] is not well known to the general public in Poland; this also applies
to officials in villages, cities, municipalities and counties. Citizens are also not familiar with
other reports commissioned by the General Directorate for Environmental Protection
[ToKARSKA-GUZIK et al., 2012, 2017], which discuss in detail problems related to invasive
species, including their eradication.

Many of the new sites of Reynoutria in the study area would not have been established
if people had known methods of spreading knotweed and relevant services (and residents) had
been informed about this. This applies both to the careless disposal of knotweed shoots
removed from home gardens and cemeteries, and mowing roadsides as well as other places
within the Park and its buffer zone. As a result of such activities, fragments of knotweed
plants are introduced to various places, close or distant, or to local green waste dumps, and
new populations of these plants are being established. In this way huge patches of R.
xbohemica have been formed in recent years near Adaméwek, Losia Wolka, and near the
shopping centre in Lomianki. Each new site recorded during subsequent years of field
research certainly has anthropogenic origin.

Conclusions

Home gardens continue to be the major source of knotweed spread in the area of
Kampinoska Forest (KNP and its buffer zone). The largest number of sites occupied by
Reynoutria species was recorded near urban centres (Warsaw, Lomianki) in the north-eastern
and eastern part of KNP, but also along the southern border of KNP, which is associated with
the strong urbanization of this area: the concentration of villages, houses and home gardens is
much greater here, and a well-developed network of roads and dense development promote
the spread of knotweeds.

Although the distribution of knotweeds is largely limited to ruderal habitats, these
invasive plants, especially R. japonica and R. xbohemica, pose a threat to semi-natural and
natural biocoenoses at KNP. On some of the sites, mainly those located inside the park, R.
japonica occupies large areas and forms compact homogeneous populations.

Further efforts aimed at the eradication of sites of Reynoutria species from the area of
Kampinos National Park and its close vicinity are necessary. It is advisable to constantly
monitor the existing sites of knotweeds and prevent the formation of new ones. Therefore,
large-scale campaigns aimed at educating citizens, both local residents and authorities, are
required.
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