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1. Wprowadzenie

Zapobieganie inwazjom jest uznawane za
najskuteczniejszy sposob ograniczania ekolo-
gicznych iekonomicznych konsekwencji roz-
przestrzeniania si¢ gatunkéw obcego pocho-
dzenia. Obok podnoszenia poziomu wiedzy
oprzyczynach i skutkach inwazji biologicz-
nych, podstawowym elementem zapobiegania
jest wypracowanie skutecznych rozwigzan or-
ganizacyjno-prawnych, wtym aktéw regulu-
jacych zasady sprowadzania obcych gatunkéw
roslin i sposoboéw postepowania z osobnikami,
ktére juz znajdujg si¢ w uprawach.

Polska, ratyfikujac w 1995 roku Konwencje
o roznorodnodci biologicznej (CBD), zobowia-
zala si¢ m.in. do zapobiegania wprowadzaniu,
kontroli lub tepienia tych obcych gatunkoéw, kto-
re zagrazajg ekosystemom, siedliskom lub gatun-
kom (w miare mozliwosci i potrzeb; art. 8h). Do
tej grupy gatunkoéw roslin naleza przedstawicie-
le z rodzaju rdestowiec Reynoutria spp. (= Fallo-
pia spp.) (TokARSKA-GUZIK i in. 2012, 2015a,b).
Z uwagi na duzg inwazyjno$¢ - jak tez zagroze-
nia dla réznorodnoséci roslin i zwierzat okreslo-
nych obszaréw, zwigzane z rozprzestrzenianiem
sie rdestowcow — gatunki z tego rodzaju zostaty
uznane w wielu krajach za wymagajace zwalcza-
nia (CHILD i WADE 2000; LOoWE i in. 2000). Brak
dzialan ograniczajacych ich wystepowanie i/lub
eliminujgcych obecnos¢ tych roslin moze sprzy-
ja¢ dalszej inwazji i powodowac jej nasilenie.

Ze wzgledu na szereg cech morfologicz-
nych, biologicznych oraz mozliwosci adaptacji
do réznych warunkéw srodowiska sg one jed-
nocze$nie uznawane za szczegdlnie trudne do
zwalczania (m.in. BimMovA iin. 2001; CHILD
iin. 2001; CRONK i FULLER 2001).

Rozporzadzenie Parlamentu Europejskie-
go iRady (UE) nr 1143/2014 zdnia 22 paz-
dziernika z 2014 roku w sprawie dziatan za-
pobiegawczych i zaradczych w odniesieniu do

wprowadzania i rozprzestrzeniania inwazyj-
nych gatunkow obcych, zobowiazuje panstwa
cztonkowskie do podjecia srodkéw zaradczych
wobec tych inwazyjnych gatunkéw obcych,
ktore rozprzestrzenily sie na szeroka skale, aby
zminimalizowa¢ ich oddzialywanie m.in. na
réznorodno$¢ biologiczng i powigzane ustugi
ekosystemowe (rozdz. 4, art. 19), gdyz stwarza
to zagrozenie dla UE.

Zagadnieniu efektywnego zwalczania in-
wazyjnych gatunkow z rodzaju Reynoutria po-
$wiecono dotad wiele opracowan naukowych
i poradnikéw metodologicznych (np. CHILD
i WADE 2000; BimovA iin. 2001; KABAT iin.
2006; The knotweed code... 2006; BARTAK i in.
2010). Wystandaryzowane informacje, doty-
czace metod zwalczania i prewencji, zawiera
takze baza GISP - Global Invasive Species Pro-
gramme (MOONEY 1999). Powszechnie pod-
kreslany jest fakt, iz w pelni zadomowione
populacje rdestowcow sa bardzo trudne do
usuniecia. Nalezy bra¢ to pod uwage w pla-
nowaniu dziatan zaréwno na poziomie krajo-
wym, jak tez regionalnym i lokalnym.

11 Celi zakres opracowania

Celem opracowania jest zebranie wie-
dzy dotyczacej wystepowania na terenie Pol-
ski inwazyjnych gatunkéw roslin obcego po-
chodzenia zrodzaju rdestowiec Reynoutria
spp. (= Fallopia spp.): rdestowca ostrokonczy-
stego (Reynoutria japonica), rdestowca sacha-
linskiego (Reynoutria sachalinensis) i rdestow-
ca posredniego (Reynoutria x bohemica) oraz
przygotowanie wytycznych, pozwalajacych na
podejmowanie efektywnych dzialan eliminu-
jacych lub minimalizujacych zagrozenia zwia-
zane z ich dalszym rozprzestrzenianiem sie.
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Opracowanie ma stanowi¢ narzedzie
wspierajace dziatania na szczeblu lokalnym, re-
gionalnym i krajowym, podejmowane w celu
skutecznego usuniecia istniejacych stanowisk
rdestowcéw oraz zapobiegania rozprzestrze-
nianiu si¢ tych gatunkéw na nowe tereny. Ze
wzgledu na zréznicowanie przyrodnicze oraz
niejednolite zagospodarowanie terenu Polski
stopien zasiedlenia obszaréw przez ww. gatun-
ki nie jest rownomierny, zatem dzialania ma-
jace na celu ich usuniecie ze srodowiska przy-
rodniczego powinny by¢ podejmowane w skali
lokalne;j.

Wytyczne majg stanowi¢ kompendium
wiedzy dla wladz samorzadowych, instytu-
cji naukowych, organizacji pozarzadowych
oraz obywateli, zawierajace informacje na te-
mat rozpoznawania rdestowcow, opis regula-
¢ji prawnych umozliwiajacych walke z tymi
gatunkami oraz metod skutecznego zwalcza-
nia i ograniczania ich dalszego rozprzestrze-
niania sie.

Opracowanie obejmuje:

1. charakterstyke inwazyjnych taksonéw z rodza-
ju rdestowiec Reynoutria spp. (= Fallopia spp.),
wystepujacych w Polsce, z uwzglednieniem:

a) systematyki i nazewnictwa,

b) morfologii,

¢) biologii i ekologii,

d) historii, stanu i prognozy inwazji w Polsce,

e) wskazania siedlisk, w tym siedlisk przy-
rodniczych z Dyrektywy Siedliskowej,
oraz form uzytkowania terenu najczesciej
zajmowanych przez te gatunki w Polsce,

f) okreslenia wplywu na $rodowisko przy-
rodnicze, szczegélnie na gatunki chro-
nione i siedliska przyrodnicze z Dyrek-
tywy Siedliskowej, gospodarke oraz ludzi,

g) przykladéow szacunkowych wielkosci
szkdd gospodarczych powodowanych
przez te gatunki,

h) opisu znanych sposobéw wykorzystywa-
nia danego gatunku;

2. analize istniejacych przepiséw prawnych,
zwigzanych z podejmowaniem dzialan
majacych na celu zwalczanie tych gatun-

kéw i ograniczanie ich rozprzestrzeniania

sie, a takze propozycje zmian do istnieja-

cych rozwiagzan prawnych i organizacyjnych

w tym zakresie;

3. metody zapobiegania rozprzestrzenianiu sie,
zarzadzania populacja oraz monitoringu
rdestowcow, w tym:

a) dzialania majace na celu zapobieganie
przedostawaniu si¢ rdestowcéw do $rodo-
wiska przyrodniczego,

b) opis metod zwalczania rdestowcow,

¢) kierunki/metody renaturalizacji terenu
po usunieciu rdestowcow,

d) propozycje niezbednych dzialan, maja-
cych na celu zarzadzanie populacjg rde-
stowcow w Polsce, w tym wskazanie ob-
szaréw lub siedlisk, ktore powinny zosta¢
w pierwszej kolejnosci objete dzialaniami,
wraz z analizg kosztéw i korzysci z zapro-
ponowanych dziatan,
zalecenia dotyczace sposobu prowadze-
nia monitoringu populacji oraz monito-
ringu efektéw podejmowanych dziatan,
a takze wyjasnienie celéw prowadzenia
takiego monitoringu,

f) przykladowe dzialania polegajace na
zwalczaniu rdestowcéw, wykonane lub
wykonywane w Polsce i w innych krajach;

4. 7zrédla finansowania dzialan majacych na
celu ograniczenie rozprzestrzeniania sie i li-
kwidacje stanowisk rdestowcow;

5. dzialania informacyjne, edukacyjne i komu-
nikacyjne, propagujace dobre praktyki w za-
rzadzaniu rdestowcami.

~

€

1.2. Uwagi metodyczne

Opracowanie przygotowano na podstawie
kwerendy dostepnych zrdédet (publikacje, bazy
danych, strony internetowe, materiaty niepubli-
kowane) oraz danych wlasnych zespotu autorow.

Informacje wymienione w zakresie opra-
cowania w pkt. 1. Charakterystyka inwazyj-
nych taksonow... zostaly zebrane i przygoto-
wane z uwzglednieniem:
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a) stosowanych nazw naukowych i synoniméw
oraz nazw zwyczajowych wjezyku polskim
i innych jezykach narodowych; nazwy takso-
néw podano zgodnie z aktualnie obowiazu-
jacym w Polsce wykazem - “Flowering plants
and pteridophytes of Poland. A checklist”
[Krytyczna lista roslin naczyniowych Polski]
(MIREK iin. 2002). Uwzgledniono takze na-
zewnictwo przyjete w Europie i szerzej na
$wiecie (ze wskazaniem Zrddel) oraz pozycje
systematyczna w ujeciu TAKHTAJANA (2009),

b) ogdlnej charakterystyki morfologicznej, ze
wskazaniem cech pozwalajacych na iden-
tyfikacje poszczegélnych taksonéw (wraz
z ilustracja),

) opisania sposobéw rozmnazania irozprze-
strzeniania si¢ oraz wskazania siedlisk naj-
bardziej narazonych na zajmowanie przez
rdestowce,

d) opisu naturalnego zasiegu oraz historii roz-

przestrzeniania sie rdestowcdéw w Europie

i na obszarze Polski, wraz z charakterysty-

ka wspolczesnego ich rozmieszczenia, przy-

gotowanego na podstawie dostepnych infor-
macji publikowanych i niepublikowanych,

w tym baz danych. Przywolana literatura

nie stanowi pelnej bibliografii istniejacych

zrddel, a jedynie ich wybdr na potrzeby ni-
niejszego opracowania,

zilustrowania rozmieszczenia poszczegol-

nych gatunkéw w Polsce - mapy rozmiesz-

czenia poszczegdlnych taksonéw rdestow-
cow na obszarze kraju przygotowano na
podstawie danych zawartych w publika-
cjach, bazach danych, w tym: w bazie Atla-
su  rozmieszczenia roslin  naczyniowych

w Polsce - ATPOL, do ktoérej dane przeka-

zywali botanicy zposzczegdlnych krajo-

wych os$rodkéw naukowych (Zajac i Za-
jaC red. 2001) oraz zbioréw zielnikowych

i regionalnych baz danych zgromadzonych

w osrodkach botanicznych Uniwersytetéw

im. Adama Mickiewicza w Poznaniu, Ja-

giellonskiego w Krakowie, Slaskiego w Ka-

towicach, Szczecinskiego, Wroctawskiego

(Kackr iSuiwiNskr 2012) oraz Akademii

~

€

1. WPROWADZENIE
13

Pomorskiej w Stupsku, a takze niepubliko-
wanych danych autorskich.

Informacje wymienione w zakresie opra-
cowania w pkt. 3. Metody zapobiegania roz-
przestrzenianiu sie, zarzqdzania populacjg
oraz monitoringu rdestowcow uwzglednia-
ja zapisy rozporzadzenia Parlamentu Euro-
pejskiego i Rady (UE) nr 1143/2014 z dnia
22 pazdziernika 2014 roku w sprawie dziatan
zapobiegawczych i zaradczych w odniesieniu
do wprowadzania i rozprzestrzeniania inwazyj-
nych gatunkow obcych.

W przytoczonych metodach zwalczania
wskazano okresy, w jakich prace powinny by¢
wykonywane, zalecang ich czestotliwos¢, sto-
sowane $rodki i narzedzia; starano si¢ ponadto
oceni¢ ich skuteczno$é (wskazaé zaréwno wa-
dy, jak i zalety ich wyboru), wplyw na $rodo-
wisko oraz zaproponowa¢ $rodki ostroznosci
przy ich wykonywaniu, a takze poda¢ szacun-
kowe koszty.

Opis potencjalnych Zrédel finansowania
dziatan zawiera wskazania dla samorzaddw,
organizacji pozarzadowych oraz oséb fizycz-
nych. W rozdziale zawarto sugestie odnosnie
szacowania kosztow zadan, ktdre powinny by¢
ujete w kosztorysie, w tym szacunkowy koszt
usuniecia rdestowcow z pow. 1 ha w zaleznos$ci
od wybranej metody, a takze wskazania szcze-
gotowego wykazu zadan na potrzeby przygoto-
wania dokumentacji przetargowej, w szczegol-
nosci opisu przedmiotu zamoéwienia.

W opracowaniu wykorzystano informacje
dotyczace warunkéw wystepowania, powodo-
wanych zagrozen oraz podejmowanych metod
zarzgdzania ww. gatunkami, przekazane przez
instytucje samorzadowe, instytucje naukowe,
organizacje pozarzagdowe, w tym: Regionalne
Dyrekcje Ochrony Srodowiska (RDOS), regio-
nalne oddzialy Generalnej Dyrekcji Drog Kra-
jowych i Autostrad (GDDKiA), parki narodo-
we (PN), parki krajobrazowe (PK), marszatkow
wojewodztw, wojewddzkie stacje sanitarno-
-epidemiologiczne (SANEPiD), Wojewodzkie
Inspektoraty Ochrony Roélin i Nasiennictwa
(WIORIN), urzedy gmin, na terenie ktérych -
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zgodnie z wiedzg autoréw opracowania — pro-  analogiczna do przyjetej w publikacjach po-
blem inwazji gatunkéw z rodzaju rdestowiec  $wieconych problematyce inwazyjnych gatun-
jest szczegdlnie nasilony. kéw obcego pochodzenia, dostepnych na stro-

Przyjeta tu terminologia i definicje s3 zgod-  nie internetowej Generalnej Dyrekcji Ochrony
ne z zapisami dokumentéw miedzynarodo-  Srodowiska: Rosliny obcego pochodzenia w Pol-

wych (Konwencja o Roznorodnosci Biologicznej) — sce ze szczegolnym uwzglednieniem gatunkow
i krajowych (Ustawa o ochronie przyrody zdnia  inwazyjnych (TokaARsKA-GUZIK i in. 2012), Pro-
16 kwietnia 2004 roku)!, a ich interpretacjajest  pozycja listy roslin gatunkéw obcych, ktére mogg
stanowi¢ zagrozenie dla przyrody Polski i Unii
Europejskiej (TOKARSKA-GUZzIK i in. 2015a).

1 Z tym wyjatkiem, ze zapisy ustawy dotycza réwniez ga-
tunkéw obcych w poszczegdlnych regionach.
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Invasive knotweed species (Reynoutria spp.) in Poland - biology, ecology and methods of eradication

SUMMARY

A publication prepared based on the docu-
ment “Guidelines on the eradication of knotweed
species in Poland”, commissioned by the General
Directorate for Environmental Protection.

Prevention of invasion is considered to be the
most effective method for reducing the environ-
mental and economic consequences of the spread of
alien species. In addition to raising awareness of the
causes and consequences of biological invasions, an
essential element of a preventive strategy is the de-
velopment of effective organizational and legal so-
lutions, including acts regulating the import of alien
plant species and methods of handling plants that
already exist in anthropogenic and other habitats.

Poland, by ratifying in 1995 the Convention on
biological diversity (CBD), committed itself, among
other things, to preventing the introduction of, con-
trolling, or eradicating those alien species which
threaten ecosystems, habitats or species (as far as
possible and as appropriate) (Article 8h). The gro-
up of alien plants includes knotweed species Rey-
noutria spp. (= Fallopia spp.) (TOKARSKA-GUZIK et
al. 2012, 2015a). Because of the threats to the biodi-
versity of plants and animals in specific areas asso-
ciated with the spread of knotweeds and the forma-
tion of communities in which they dominate, often
in large areas, these species have been listed in ma-
ny countries as among those requiring eradication
(CHILD and WADE 2000; LowE et al. 2000). Failure
to adopt measures limiting their occurrence and/or
eradicating these plants can promote further inva-
sions and increase the scale of their establishment.

Due to certain morphological and biologi-
cal features of knotweed species and their ability
to adapt to various environmental conditions they
have also been regarded as plants which are parti-
cularly difficult to control (e.g. BimovaA et al. 2001;
CHILD et al. 2001; CRONK and FULLER 2001).

Regulation of the European Parliament and of
the Council (EU) no. 1143/2014 of 22 October 2014
(EU Regulation) on the prevention and manage-
ment of the introduction and spread of invasive
alien species states that “Member States shall have
in place effective management measures for tho-
se invasive alien species of European Union con-
cern which the Member States have found to be wi-
dely spread on their territory, so that their impact
on biodiversity, the related ecosystem services, and,
where applicable, on human health or the economy,
are minimised” (ch. 4, Article 19).

The issue of effective eradication of invasive
species belonging to the genus Reynoutria has been
addressed in many scientific reports and methodo-
logical guides (e.g. CHILD and WADE 2000; Bimo-
VA et al. 2001; KABAT et al. 2006; The knotweed co-
de... 2006; BARTAK et al. 2010). Information about
methods of eradication and prevention is also pro-
vided in the GISP database (Global Invasive Species
Programme) (MOONEY 1999). One frequently em-
phasized fact is that once well-established, popula-
tions of knotweed species are very difficult to era-
dicate. This should be considered when planning
actions on national, regional and local levels.

The aim of this publication is to summarize
current knowledge about the occurrence of alien
invasive knotweed Reynoutria spp. (= Fallopia spp.)
species in Poland: Japanese knotweed (Reynoutria
japonica), giant knotweed (Reynoutria sachalinen-
sis) and their hybrid - Bohemian knotweed (Rey-
noutria xbohemica), and to prepare guidelines
allowing for effective measures to eliminate or mi-
nimize the risks associated with their spread.

This document is meant to serve as a guideli-
ne for local authorities, academic institutions, non-
governmental organizations and citizens, provi-
ding them with information on the identification
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of knotweed species, available legal measures ena-

bling actions to control these species, and, above all,

a description of the most effective methods for eli-

mination and minimizing their further spread.

This document includes:

1. Characterisation of invasive knotweed taxa Rey-
noutria spp. (= Fallopia spp.) found in Poland
(ch. 2), including:

a) classification and nomenclature (ch. 2.1.-2.3.);

b) morphology (ch. 2.4.) and problems of taxa
identification (ch. 2.5.);

¢) biology and ecology (ch. 2.6.);

d) history, status and forecasts of invasiveness in
Poland (ch. 2.7.);

e) habitats, including those listed in the Habi-
tats Directive, most frequently invaded by
knotweed species in Poland (ch. 2.8.);

f) description of the impact on the natu-
ral environment, particularly on protected
species and habitats listed in the Habitats
Directive, and on the economy and humans
(ch.2.9);

g) example estimates of economic damage cau-
sed by these species (ch. 2.9.4.);

h) description of known methods of applying
specific species e.g. in medicine (ch. 2.9.5.).

2. Analysis of existing regulations on measures
aimed at the eradication of invasive knotweed
species and the minimisation of their spread, as
well as proposed modifications to legal and orga-
nisational solutions in this area (ch. 3.).

3. Methods for preventing the spread of knotweeds,
management of their populations and monito-
ring (ch. 4.), including:

a) measures aimed at preventing the invasion of
knotweed species into the natural environ-
ment (ch. 4.1.);

b) description of methods used for the eradi-
cation of knotweeds, with emphasis on their
advantages and disadvantages (ch. 4.2.), me-
thods for the disposal of harvested plant ma-
terial (ch. 4.3.) and the assessment of the effi-
ciency of these methods (ch. 4.4.);

¢) methods for the ecological restoration of land
after the removal of knotweeds (ch. 4.5.);

d) proposals for necessary actions aimed at the
management of knotweed populations in Po-
land, including types of priority areas or ha-
bitats which should be covered by these ac-
tions, and the analysis of costs and benefits
from the proposed actions (ch. 4.6.);

e) recommendations on a strategy for the moni-
toring of populations and monitoring of the
effects of undertaken actions, as well as an
explanation of the objectives of this monito-
ring (ch. 4.7.);

f) example actions associated with the eradica-
tion of knotweed species, completed or cur-
rently conducted in Poland and other coun-
tries (ch. 4.8.).

4. Sources of financing actions aimed at limiting
the spread and the elimination of existing sites
of knotweed plants (ch. 5.).

5. Informational, educational and communication
measures promoting good practices in the ma-
nagement of knotweed populations (ch. 6.).

An integral part of this document is a guide
to the identification of individual knotweed taxa,
with illustrations presenting important diagnostic
features.

Current knowledge about Asian knotweed spe-
cies is extensive (cf. references). It has been accu-
mulated through detailed studies and observations
carried out for many years in various research cen-
tres, especially in countries where knotweed spe-
cies are a problem in nature conservation or cause
economic damage. Results from these studies sho-
uld be supplemented with data relating to Poland
and individual regions of the country, especially in
order to assess the role of generative reproduction
in the spread of knotweed species and their impact
on native species and habitats.

Information collected so far illustrating the
distribution of invasive knotweed species in Poland
does not fully reflect the current status of distribu-
tion for these taxa, but it does indicate a clear in-
crease in the density of sites of Reynoutria japonica
and R. sachalinensis in south Poland. Their abun-
dant occurrence is promoted by the diversified
orography and the dense network of watercourses
which are present there. Least is known, based on

Kup ksigzke


http://ebookpoint.pl/page354U~rt/e_0tsj_ebook

collected data, about the current distribution ran-
ge for R. xbohemica. Presumably, the small num-
ber of reported sites for this hybrid can be attribu-
ted to problems with its differentiation from the
parent species. The concentration of sites of these
knotweed taxa generally overlaps with the location
of urban areas and linear objects, such as roads, ra-
ilways and rivers (cf. Figs. 31-33).

The total area covered by all the three knotwe-
ed taxa in Poland has been estimated at 0.12% of
the country, i.e. approx. 40,000 ha. This is a relati-
vely modest figure, but the total area is not the best
way to measure the risk of invasion. In the case of
knotweed species, the risk of invasion results pri-
marily from the fragmented range of distribution
with many scattered hot spots, from which the spe-
ciesin question can spread to new areas. Forecasting
of the rate and range of the invasion of knotweeds is
very difficult because of this spatial model of distri-
bution for knotweed species in Poland, combined
with the strong potential of knotweeds for vegeta-
tive reproduction and their ability for fast and lon-
g-distance migration and colonising further areas
with the help of human activity, as well as the gro-
wing role of generative reproduction in dispersal.

An updating survey of sites should be carried
out to correctly estimate the area currently covered
by knotweed species, to estimate their rate of spre-
ad and to indicate regions most endangered by their
spread. On a local (regional) scale it is worth consi-
dering the use of modern techniques (modelling of
niches and species ranges), including the analysis of
aerial and spectral photographs.

Protection of biodiversity and control of inva-
sive species has for years been a priority in the Eu-
ropean Union, and is the subject of many interna-
tional agreements, including pan-European ones.
Invasive Reynoutria spp. (= Fallopia spp.) species
are listed in many legal acts adopted at different
administrative levels, both national and interna-
tional (e.g. GENOVESsI and SHINE 2011). Knotweeds
are also included indirectly (as invasive alien spe-
cies) or directly (listed by name) in international
conventions, directives and regulations adopted by
European countries and worldwide international
organizations.

SUMMARY

Legal provisions concerning knotweeds are
contained in a number of national regulations rela-
ting to invasive alien species (e.g. Regulation of the
Minister of the Environment of 9 September 2011).
Some of them have been adopted after the ratifica-
tion of international agreements, such as the Berne
Convention, the global/UN Convention on Biologi-
cal Diversity, the Habitats Directive and other EU
Regulations. However, the existing legislative me-
asures seem to be sufficient with respect to the re-
gulation of the deliberate introduction of knotwe-
ed species into the environment, but insufficient
when we consider clauses on limiting the acciden-
tal spread of propagules of invasive species, espe-
cially knotweed. One particularly important pro-
blem is the dispersal of fragments of rhizomes with
soil by contaminated machinery used on a sequen-
ce of various construction sites, as well as the stoc-
kpiling and disposal of plant waste material.

Because of EU legislation coming into force, as
well as the inclusion of Japanese knotweed, giant
knotweed and Bohemian knotweed in the Regula-
tion of the Minister of Environment of 9 Septem-
ber 2011 on the list of alien plant and animal species
which, when introduced to the natural environment,
pose a threat to native biodiversity or natural habi-
tats, it can be assumed that the intentional intro-
duction of these species in the natural environ-
ment will be minimised. Sporadic introductions
may possibly be caused by individuals or institu-
tions unfamiliar with these regulations, or by offe-
ring plants under a different name - for example,
giant knotweed is advertised in Germany under
the name Igniscum for cultivation as an energy crop
(cf. ch. 2.9.5.). Therefore, it would also be reasona-
ble to extend the list of priority actions to include
measures preventing the further spread of knotwe-
ed species, which are plant species already common
across Poland, from already existing sites.

This aim could be achieved through:

- eradication of existing populations (ch. 4.2.),
- monitoring of existing populations of knotweed

plants combined with the assessment of the ac-
tual threat they create (ch. 4.7.),

- prompt identification of new sites of plants

(within an early warning system) supported by
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relevant regulations (ch. 3.2.) and alarge-scale
educational campaign (ch. 6.).

In addition, preventive actions should include:

- the development, implementation and dissemi-
nation of rules for the management of these spe-
cies (codes of good practice), with an indication
of the characteristic plant features promoting
invasion. The document we deliver here is in-
tended to fulfil this task, and it can be used to
prepare other materials (with updated informa-
tion) such as brochures, flyers with concise de-
scriptions and photographs (in a paper or digi-
tal format, depending on needs), and examples
of appropriately and successfully completed pre-
ventive actions.

For example, knotweed plants spread easily by
vegetative reproduction, and it is important to pre-
vent the dispersal of their fragments such as rhizo-
mes and stems (e.g. by contaminated machinery or
other equipment that has had contact with plants)
and soil contaminated with plant material, becau-
se plants can regenerate even from the smallest pie-
ces of stems and rhizomes (BRock et al. 1995; Bra-
BEC and PY$Ek 2000; RENNoOcCKS 2007) (ch. 2.6.2.).
For this reason, the use of vehicles with caterpillar
tracks is not recommended in areas where knotwe-
eds are present, and vehicles leaving these areas or
hauling soil that may contain fragments of plants
should be thoroughly cleaned (The knotweed code. ..
2006). It is also important to implement codes of
practice for handling plant waste material (parti-
cularly fragments of stems and rhizomes). Planned
developments should be preceded by a survey of the
natural environment, taking into account the pre-
sence of invasive alien species (including knotwe-
eds), allowing for the development of a work plan
together with an indication of methods for the ma-
nagement of invasive species found on the site in or-
der to prevent their further dispersal to new areas.

With respect to highly-invasive knotweed spe-
cies in cultivation, the following recommendations
should be made:

1- monitoring of areas adjacent to the site whe-
re knotweed plants are kept, and destruction of
plants that escape from cultivation by mecha-

nical control and/or chemical control in speci-
fic cases;

2- limiting the spread of populations by:

a- planting in containers;

b-keeping the size of populations under control
by cutting or pulling out some plants on the
edge of the cultivated area;

3- prohibition of the transport of soil from sites in-
fested with knotweed;

4- proper disposal of biomass (especially becau-
se of vegetative reproduction) after the end of
the growing season or during the eradication of
plants from the site:

a- drying,

b-burning,

c— prohibition of disposal on illegal waste
dumps (e.g. in forests, by watercourses).

These recommendations can be considered as
suggested preventive measures limiting the spread
of knotweed species from the places of their culti-
vation (storage). Recommendations are addressed
to land owners and administrators.

Another issue that should also be considered
when planning preventive measures concerns pe-
riodic surveys of knotweed sites on private land
carried out by relevant services, and orders for era-
dication in the case of sites where knotweeds are
out of control (this also requires relevant legisla-
tive solutions). Other problems to be solved con-
cern fundraising and organising equipment for the
liquidation of knotweed sites (assistance of muni-
cipal authorities in this area seems necessary, e.g.
through applying for funds to finance actions, and
organising work on the system of monitoring plots
located within municipalities, for example once
every 5 years), and special sites for the stockpiling
and disposal of biomass, and organization of work.

Currently the elimination of knotweed sites is
accomplished using different methods, depending
on the size and location of populations (e.g. in pro-
tected areas, in river valleys, in built-up areas). The
strategy for the eradication of knotweeds is also de-
termined by the biology of these plants. Knotwe-
eds are perennials with alarge system of under-
ground rhizomes that spread mainly by vegetative
reproduction (ch. 2.6.2.). Because of this they are
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eradicated mainly by the mechanical removal of
above- and underground parts of plants and/or by
chemical treatments.

Accumulated experience relating to the deve-
lopment and implementation of appropriate pro-
cedures, assessment of the effectiveness of vario-
us methods and estimation of their costs has been
presented in numerous publications (e.g. HOLDEN
et al. 1992; LuKEN and THIERET 1997 and referen-
ces quoted therein; CHILD and WADE 2000; CRONK
and FULLER 2001; BIMOVA et al. 2001; FIBICHOVA et
al. 2014). The United Kingdom has long experien-
ce in eradicating knotweeds because of the incre-
asing scale of invasion of these species in the Bri-
tish Isles. Special programmes have been developed
there for the control, eradication and prevention of
knotweed spread (The knotweed code... 2006; CA-
BI 2015a—c). Studies and pilot actions aimed at de-
veloping the most effective procedures are also car-
ried out in the UK.

Knotweed species are controlled using mecha-
nical, chemical, combined (mechanical and chemi-
cal) and biological methods.

The choice of method should mainly consider:

d) its impact on the natural environment
(environmental costs),

e) presumed effectiveness,

f) financial costs.

Methods differ in terms of the duration and
frequency of treatments which depend on the size
and location of knotweed populations.

It should be emphasized that occasional and
selective elimination of invasive species, including
knotweeds, is ineffective. Comprehensive plans
have to be developed, including regular control tre-
atments in larger areas and are at best implemented
on a national level. However, because of current lo-
gistical and financial constraints, the major focus
should be on preventive measures, as well as on the
eradication of knotweed populations at early sta-
ges of their growth. So far, experience has shown
that combined methods are the most popular since
they bring the best effects (repetitive cutting of ca-
nes during the growing season combined with che-
mical control). However, because of the harmful
effects of the chemicals used to eradicate knotwe-

SUMMARY

eds their approval is not recommended on wider
scale. Replacement of soil (even a 2-3 m deep lay-
er) containing rhizomes is often used as a comple-
mentary method or an alternative to chemical con-
trol. However, it has a serious disadvantage, being
a negative impact on the natural environment (hi-
gh environmental costs).

Apart from the methods listed, there are also
tests being carried out, mainly in Western Euro-
pe, on biological methods, mostly those involving
the use of pathogens. But as long as there is no full
guarantee that the tested methods are safe with re-
spect to native organisms they should be treated
with limited confidence.

Planning eradication treatments should consi-
der the fact that knotweeds, including Reynoutria
japonica, are also able to spread by generative re-
production. Therefore, as far as possible, the forma-
tion of seeds that can survive in the soil seed bank
or contribute to the dispersal of plants to new areas
should be prevented. Given the above, cutting do-
wn patches of knotweed plants many times during
the growing season and over a long period of time,
i.e. several or even more than ten years, should be
recommended.

It is still important to continue studies which
may help develop effective methods of eradica-
tion (e.g. the development and use of bioengine-
ering methods). Results obtained to date have
shown the importance of maintaining and streng-
thening the competitive role of native plant species
or whole plant communities, both in limiting the
spread of knotweeds and ecological restoration of
areas where populations of knotweed species had
been eliminated (DOMMANGET et al. 2013; CHMU-
RA et al. 2015; authors’ own studies). Nevertheless,
the growth strategy of knotweeds under different
light conditions, including methods of utilisation
of nutrients accumulated in underground parts of
plants, has still to be fully explained. The effect of li-
ght exclusion on limiting the size of the above-gro-
und biomass of knotweed plants also needs to be
confirmed under controlled conditions and in field
experiments (DOMMANGET et al. 2013).

Currently in Poland there is virtually no na-
tional system for the monitoring of populations of
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knotweeds, as well as for other invasive plant spe-
cies. An attempt made in 2016 to make it a part of
the Integrated Monitoring of the Natural Environ-
ment (Zintegrowany Monitoring Srodowiska Przy-
rodniczego, ZMSP) seems to be insufficient. There-
fore, it is necessary to prepare guidelines for data
collection from river valleys, especially in sections
where the emergence of these problematic species is
most probable. However, monitoring alone, as well
as its financing, will make sense only if there are le-
gal grounds and organizational potential to carry
out preventive actions.

The management of the national population
of knotweeds should be coordinated on all levels,
from central planning to local actions. Particular
emphasis should be placed on public education, as
an important element of fighting against invasive
plants.

Actions aimed at limiting the spread and era-
dication of knotweeds are extremely difficult, co-
stly and time-consuming. Funds should be secured
for a programme aimed at eliminating these spe-
cies. Currently, land owners and authorities ma-
naging knotweed-infested areas do not have suffi-
cient funds for such projects, but applications for
funding can be filed by non-governmental organi-
sations, national parks, landscape parks, and mu-
nicipal and county authorities. Unfortunately, pri-
vate owners/individuals are currently not granted
financial support for such activities. Another signi-
ficant obstacle in starting initiatives associated with
the elimination of knotweed sites, apart from limi-
ted budgets, seems to be the lack of logistic solu-
tions. This primarily concerns the lack of local or
regional sites for stockpiling biomass (containing
stems or rhizomes) appropriately prepared for the
disposal of waste in a way preventing the spread of
invasive knotweed species to new areas.
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