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Abstract

Wetlands cover almost 14% of the area of Poland, but most
of them are in bad condition. This paper aims are compiling an
up-to-date Polish list of wetland species based on the data on
their distribution and threat status in individual regions. 609
species were analyzed and their respective threat categories were
examined in 13 local lists. It has been shown that 65% of the
wetland species are classified as threatened taxa in at least one
red local list. The data were used to create a formula for
calculating the new threat category for each of the species. The
resulting red list of wetland species includes 283 taxa.
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INTRODUCTION AND OBJECTIVES

Wetlands are among the most endangered of all
ecosystems on the Earth (Amezaga et al. 2002;
Bobbink et al. 1998; Bronmark, Hansson 2002). It is
believed that overall more than half of the world’s
wetlands may have been destroyed in the 20™ century
(Ramsar Convention Bureau 1996). The figure is
even higher in Europe where approximately two
thirds of all wetlands were lost (CEC 1995) during
the previous century and their number is still
decreasing (Finlayson et al. 1992, Groombridge et al.
1998). Between 1950 and 1980 many wetlands were
drained in both western and eastern Europe, and
converted into forests (68%) and agricultural lands
(10%) (Silva et al. 2007). The results of research
conducted in Germany and Holland show that the
two countries have lost respectively 53% and 48% of
their wetlands. The same trend is observed in less
densely  populated  countries, like  Finland
(EUROSTAT 2009) or Estonia (Kimmel et al. 2010),
where wetlands originally covered most of the area.

In Poland natural and drained wetlands cover a
total of approximately 4.3 million ha, which is
approximately 13.9% of the area (Dembek 2002).
Under natural conditions, wetlands were mostly
composed of forest communities — ash-alder ripatian
forests, alder forests and marshy coniferous forests.
At present forest and scrub vegetation covers only
15% of these areas. As much as 77% of the wetland
area is now covered by grasslands, with fresh
meadows and pastures dominating, which indicates
that the sites must have been extensively drained.
Non-forest marshy communities (reed beds, raised
transitional bogs, raised bogs) cover only 8% of the
wetland area (O$wigcimska-Piasko et al. 2006) and
are one of the most threatened of all ecosystems in
Poland (Dembek et al. 2004).

Wetlands have received a lot of scientific
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attention in recent years, not only because they are
threatened but also because of their significant
ecosystem services (e.g. Costanza et al. 1997; Chen et
al. 2008, 2009; Zhou et al. 2009; Zeng and Chen,
2009, 2011) in terms of contaminant degradation,
water supply, climate regulation, flood storage,
drought resistance, biodiversity conservation, etc.
(Mitsch, Gosselink 1993; Schweiger et al. 2002;
Haslam 2003; Belyea, Malmer 2004; Bobbink et al.
1998; Zhou et al. 2007).

Due to such a high threat status and their
numerous functions, wetlands have been protected
worldwide for many years (Amezaga et al. 2002).
One of the first comprehensive studies on the
threatened flora of the Polish peatlands was written
by Jasnowska J. and Jasnowski M. in 1977
(Jasnowska, Jasnowski 1977). The book includes a list
of threatened and endangered species of the Polish
wetlands, i.e. 172 species assigned to one of the four
categories. By now the list has become largely out-of-
date. Over the last several years, the amount of
chorological data has increased, but at the same time
new risk factors have developed and the pre-existing
conditions worsened. As a result, it proved necessary
to update the list developed over 30 years ago.
Moreover, the authors have concluded that the new
Polish red list of threatened species (Zarzycki, Szelag
20006) covering the flora of all habitats fails at some
points to provide accurate threat categories for
wetland species. This paper aims at creating a new
Polish red list of threatened wetland species that
would be based on local red lists and comparing it
with the existing Polish red list of threatened plant
species  (Zarzycki, Szelag 20006). Moreover, the
authors aimed at comparing the Polish red list with
the individual local red lists. The new list could be
used to undertake the actions needed to provide
better protection for the threatened species (Brito et
al. 2010).

METHODS

The list of species was prepared by first
compiling a synoptic view of the regional Red Lists
and then by selecting the species using two criteria.
For the purpose of creating the Polish red list of
threatened wetland species, taxa meeting one of the
two criteria were selected:

1. taxa occurring at moist, wet or aquatic sites,

with the wetness index “W” over 4 (Zarzycki
et al. 2002).
2. taxa specific to one of the following syntaxa:

Lemmnetea, Thero-Salicornietea, Asteretea tripolinm,
Potametea,  Phragmitetea,  Isoeto-INanojuncetea,
Bitentetea tripartiti, Littorelletea uniflorae, Montio-
Cardamintetea, Utricularietea intermedio-minoris,
Molinietalia,  Trifolio  fragiferae-Agrostietalia
stoloniferea, Scheucerio-Caricetea  fusce, Oxycocco-
Sphagnetea, Alnetea glutinose, Salicetea purpureae,
Alno-Ulprion, Vaccinio  uliginosi-Pinetum
(Matuszkiewicz 2001).

The species’ threat category was examined both for
Poland as a whole (Jasnowska, Jasnowski 1977,
Zarzycki, Szelag 2000) and for individual regions for
which local red lists of threatened species were
available.
The criteria for selecting the lists for analysis were as
follows:
- the most recent lists or books were analyzed,
- no lists from smaller regions within the geographic
ranges of lists from a larger region were analyzed,
- both lists created for central Poland were taken into
account, ie. one listing natural and semi-natural
habitats and the other comprising segetal plants.
As a result, threatened species from 13 regions were
analyzed:

In detail, the following local red lists were
included (region abbreviations are used further in the
text):

PZ — Pomorze Zachodnie (Western Pomerania)
(Zukowski, Jackowiak 1995),

PG — Pomorze Gdanskie (Gdansk Pomerania)
(Markowski, Bulifiski 2004),

W — Wielkopolska (Jackowiak et al. 2007),

KP - Kujawsko-Pomorskie (Kujawy-Pomerania
Province) (Rutkowski 1997),

PS — Polska Srodkowa (Central Poland)
(Jakubowska-Gabara,  Kucharski ~ 1999;

Warcholiniska 2004),

NPP — Nizina Potudniowopodlaska
(Potudniowopodlaska Lowland) (Glowacki
et al. 2003),

DSl — Dolny Slask (Lower Silesia) (Kacki et al.
2003),

OP - Opolskie Province (Nowak et al. 2003),

SI  — Gorny Slask (Upper Silesia) (Bernacki et al.
2000),

WM — Matopolska Upland (Broz, Przemyski 2009),

R — Roztocze and Lubelska Upland (Kucharczyk,
Wojciak 1995),

KR - former Krakowskie Province (Zajac M, Zajac
A. 1998)
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KTY — the Carpathian Mountains (Mirek, Pigkos-
Mirkowa 2008).

Moreover, two Polish lists were analyzed, namely: PL
— the Red list of plants and fungi in Poland
(Zarzycki, Szelag 2006) and TORF — Zagrozone
gatunki flory torfowisk (Threatened species of
peatland flora) (Jasnowska, Jasnowski 1977).

To compare a threat category in different regions,
various threat categories were replaced with
numbers. For the purpose of statistical analyses, the
IUCN categories (1976, 1994) were translated as
shown in the table (Table 1).

Table 1

Numerical values assigned to individual threat
categories.

Threat category Numerical value |

Ex and EW 10
CR 8

E 7

EN 6

VU and V 4

LR and R 1

DD 3

A three-step procedure was applied for the
purpose of creating the final list of threatened
species.

Step 1:

For each of the 609 taxa meeting the criteria 1
and 2 defined above, the average threat (AT) was
calculated using our own formula (1).

_ZTC
T on

AT 1

where:
Te — threat category given as a numerical value (Table
1)

n— number of local red lists with analyzed species

List no. 1 was created based on the parameter
calculated (AT), by replacing the numerical values
with threat categories as per Table 2.

Step 2:

The threat index (1) was calculated based on
species distribution in Poland (Zajac et al. 2001),
using our own formula (2).

TI = (AT) x (RI) @

Table 2

Average threat (AT) or Threat index (TI) transformed
into different threat categories.

At and Tl value [ New category

10 EX
7.59.9 | CR
5.0-7.4 | EN
2.5-4.9 | vu
1.52.4 | R

The reduction index (RI) was calculated by
determining the number of regions (within the
geographic range of the analyzed lists) inhabited by
each of the species. The result was then divided by
13, i.e. by the number of the analyzed local red lists.
List no. 2 was drawn up based on the calculated
parameter (11) for which numerical values were
changed into threat categories as per Table 2.

Step 3:

Threat categories provided in list no. 2 were
corrected arbitrarily for species:

e with numerous stands in regions for which no
local lists were prepared,

e not included in the “Distribution Atlas...” (Zajac
et al. 2001),

e “DD” or “I” threat category assigned in most of
the regions — in that case, irrespective of the index
value, the species were assigned the DD category.

It was particularly important to adjust threat
categories for species having numerous stands in
north-eastern Poland. The most recent floristic
studies were analyzed for the region (e.g. Bednarek-

Ochyra et al. 2001; Pawlikowski 2008a,b,c;

Pawlikowski et al. 2009) in an effort to gather

information concerning the threat categories of the

species.
In that way the final list of threatened wetland
species was prepared — list no. 3 (NPL).

RESULTS
Analysis of the existing lists

The vascular flora in Poland comprises 2490
species (Zajac M, Zajac A. 2003), including 609
wetland species, which were thoroughly analyzed.
Thirteen local red lists and two Polish lists
(Jasnowska, Jasnowski 1977; Zarzycki, Szelag 2006)
were consulted for information concerning the said
species. The analysis has shown that 65% of the
wetland species (393) are taxa listed as threatened in
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at least one of the local red lists. Species included in 1
to 4 lists are the most numerous group — altogether
they constitute over 50% of 393 species (Fig. 1).

The least numerous group ate taxa listed as
threatened in all of the 13 regions, and the group
includes the following three species: Drosera anglica,
Iris sibirica and Salvinia natans.

The number of wetland species in individual
local red lists is also very different (Fig. 2), with the
lists for north-western and western Poland being the
most numerous ones, and those for the eastern part
composed of fewer species.

The two analyzed Polish lists comprise 172
(Jasnowska, Jasnowski 1977) and 159 (Zarzycki,
Szelag 2006) wetland species. The 1977 list is a
peatland (TORF) species list, therefore it might not
include all of the species that would meet the criteria
for wetland species defined now by the authors. The
20006 list (PL) comprises 504 taxa, out of which over
30% are taxa of moist and marshy habitats.

New list

List no. 1 is the longest one and comprises 366
species. With the reduction index (RI) applied, the
number was reduced to 261, and many species were
assigned lower threat categories (List no. 2). The final
list (NPL) comprises 283 species (Appendix no. 1),
including 23 species with the DD category assigned.
The differences in the number of species with
specific threat categories assigned in each of the three
lists are presented in Fig. 3.

Comparison of the Iists

Further analyses were conducted using the new
list (NPL), which best reflected the actual risk for
Polish wetland species. The comparison of the 2006
list (PL) and the new list INPL) showed in particular
a significant increase in the number of “E/CR and
EN” and “R/LR” species (Fig. 4). It should be noted
that the new list (NPL) comprises three additional
species that are listed as extinct in Poland, namely
Apium innundatum, Carex punctata and Eleogiton fluitans.
These species are also listed as extinct in local red
lists with only single stands recorded in the respective
regions (Zajac, Zajac 2001).

The new list (NPL) comprises 125 new species
not mentioned in the PL list (Zarzycki, Szelag 2000).
One new critically endangered species Hypericum
pulchrum L. appeared in the list, along with as many as
14 species listed as EN (Fig. 5).
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Fig. 1. Number of occurrences of individual species in
13 local red lists.
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Fig. 3. Number of endangered and threatened species
listed in the three different new lists.
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Fig. 4. Comparison of species richness per threat
category in PL list and the new red list (NPL).
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Fig. 5. Threat status of the 125 new species not
included in the 2006 list.

Out of 158 species included in both red lists,
104 species did not have their threat status changed,
13 species were assigned a lower threat category and
42 were assigned a higher one (Fig. 6). All of the 13
species had their threat category reduced by one.
Special attention should be paid to _Awnacamptis
piramidalis, the orchid which was considered extinct
in Poland until 2009 and was now assigned CR
category. Out of 42 species that had their threat
category increased, 4 taxa were assigned a category
that was higher by more than one category and these
were: VViola elatior, Juncus triglimis, Juncus tenageia, Glanx
maritima. Viola elatior is the only species which was

2006 2011

12

Fig. 6. Changes of threat categories of 158 species
included in both (PL and NPL) lists.

assigned threat category I in the PL list, and a specific
threat category in most of the lists, which made it
possible to eventually determine its threat category as
EN.

The only species that was not included in the
new list and had a threat category assigned in the PL
2006 list is Ranunculus lingna. It was assigned VU
threat category despite being present all over Poland
and listed as threatened in only 2 lists with the threat
index (TT) of 1.2.

Similarities between the lists and the main
gradients making the lists different were checked by
the Principal Component Analysis (PCA). The first
ordination axis accounts for 28%, and the other one
for 14.1% of the variation in the red lists’ set. Axis 1
differentiates the lists based on the number of
wetland  species, while axis II reflects their
geographical distance. The Polish lists: PL (Zarzycka,
Szelag 2006) and the new list INPL) are located next
to each other and, at the same time, are most similar
to local lists from north-western Poland, while the
TORF list (Jasnowska, Jasnowski 1977) is most
similar to the lists for Kujawsko-Pomorskie (the
Kujawy-Pomerania Province; Fig. 7).
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Fig. 7. Principal Component Analysis (PCA) of all 13
local red lists and Polish lists of 1977 and 2006 and the
proposed new one. The number that follows the
abbreviation indicates the number of wetland species
in individual lists. The abbreviations explained on pages
2-3.

DisCcUSSION

The wetland flora comprises 24% of the total
number of vascular plant species recorded in Poland.
Almost half (46%) of them are species listed as
threatened as per new list (NPL). At the same time,
all of the species threatened in Poland comprise only
20% of the entire flora (Zarzycki, Szelag 2006). This
implies a very serious threat to this type of habitats
and, at the same time, stresses their key role in
preserving the flora biodiversity of the whole
country. A similar situation is observed in most
European countries and the rest of the world.
Approximately two thirds of all European wetlands
have been lost since the beginning of the last century
(Amezaga et al. 2002), and this increasing tendency
continues (Jantke et al. 2010). Disappearance of

wetlands is especially a problem in EU countries,
such as Estonia (Kimmel et al. 2010), where habitats
(especially peatlands) have their primary location.
The tendency is further confirmed by the fact that
out of 283 species listed as threatened in Poland and
included in the new list (NPL), as many as 81 taxa
(almost 30%) are also classified as threatened in
Central Europe (Schnittler, Glinther 1999). Out of
this number, special attention should be paid to the
following taxon groups:

(1) species listed as vulnerable (VU) in Central
Europe and not listed as threatened in Poland,
ie. Calla palustris, Carex cespitosa, Cicuta virosa,
Pedjcularis silvatica and Ranunculus lingna. All of
these species are present all over Poland, and
are listed as threatened in only few local lists,
most often with a low threat category.

(2) species whose threat category is much higher in
Central Europe than in Poland, such as Carex
chordorhiza, Juncus capitatus.

(3) species with a high threat category (CE) in Central
Europe, with the DD category assigned in
Poland, such as Carex baleonastes, Dactylorbiza
traunsteiner:.

(4) species that are particularly or very important in
Central Europe for the worldwide survival of
plant species, such as Juncus capitatus and Carex
davalliana.

Poland is particularly responsible for the
maintenance of the first two groups for Europe, and
therefore the country needs to monitor the
population abundance and undertake protective
measures as required. The same applies to species
from group (3) whose distribution and threat
category in Poland should be analyzed as soon as
possible.

Critical analysis of Polish Iists

Comparison of the Polish list (PL) with the new
list (NPL) created based on the analysis of local lists
shows many differences. They may be grouped into
three categories:

Group 1. Species that were not included in the Polish
red list and should be included there due to
a small number of stands in Poland and the
dynamics of their population.

Group 2. Species that were assigned too low threat
categories in the Polish lists despite the fact
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that they have a small number of stands in
Poland and are assigned high threat
categories in most local lists.

Group 3. Species that were assigned too high threat
categories in Polish lists despite the fact
that they are present all over Poland and
are listed as threatened in only few local
lists, most often with a low threat category.

The differences are mostly due to the lack of
detailed floristic information, which should setve as
the basis for assigning the IUCN categories (IUCN,
2003). This fact is also pointed out by authors
analyzing the red lists of other groups of organisms
(Dahlberg, Mueller 2011; Milner-Gulland et al. 2006;
Garcia, Marini 2006; von May 2008). Local lists
covering much smaller areas are created by naturalists
who have in-depth knowledge of threats posed to
local populations. That is why the Polish list prepared
based on the analysis of the local lists seems to be
burdened with a smaller error. At the same time, the
new list INPL) proved to be most similar to the list
for NW Poland, which is probably due to the rich
wetland flora in this region. This stems from the fact
that it is an eatly post-glacial area characterized by a
relatively large number of wetland habitats in
particular peatlands (O$wiecimska-Piasko et al. 2000).

The new list (NPL) differs from the Polish list
(PL) by a higher number of species with the
undetermined threat category (DD). It mostly
comprises species that were not included in the
Polish list PL., and were included in numerous local
lists with the DD category assigned. This again
confirms the fact that local lists add new information
about potential threats to species in Poland (Zatuski
2009).

The fundamental first step in consetvation
planning and prioritization is to evaluate the status of
species according to their extinction risk (Mace,
Lande 1991; IUCN 2001; Miller et al. 2006, 2007).
Also in Poland vascular plant species are assigned
their conservation status, mainly based on the
information about the risk they face. Out of 397
species of vascular plants that are protected in
Poland, 230 taxa (58%) are also endangered as per
the PL list (Kope¢ et al. 2008). The important
message is that the improved red lists may be
expected to provide more effective protection for
species at risk.

Appendix 1

The new red list (NPL) of Polish wetland flora.

s £ 3
8 8 o
c £ =
Species g 5 %
g sl & | %
8| % | 3 g §
2 2 5 2 &
z = 2 8 &
Aldrovanda vesiculosa L. CR 9 5 EN
Alisma gramineum Lej. vu 2.7 6 VU (Hu) !
Alisma lanceolatum With. vu 4.2 10
Allium angulosum L. vu 3.8 10
Allium sibiricum L. vu 2 1
Anacamptis piramidalis (L.) Rich. CR nd nd EN !
Andromeda polifolia L. LR 3.2 10 vu
Apium innundatum (L.) Rchb. EX 10 1
Apium repens (Jacq.) Lag. CR 7.5 2 EN "
Aster amellus L. LR 31 7
Aster tripolium L. EN 7 5
Baeothryon alpinum (L.) T. V. Egorowa EN 7.2 5 vu !
Baeothryon cespitosum s.l. (L.) A. Dietr. EN 5 4
Baldellia ranunculoides (L.) Parl. EN 7 1
Bartsia alpina L. vu 3 1
Batrachium baudotii (Godr.) Bosch EN 53 3
Batrachium fluitans (Lam.) Wimm. LR 11 4
Batrachium hederaceum (L.) Gray DD nd 1
Batrachium peltatum Schrank LR nd 1
Batrachium penicillatum Dumort. vu 4 1
Beckmannia eruciformis Host LR 0.8 1
Betula humilis Schrank vu 6 8 vu
Betula nana L. CR 8.5 3 EN ()
Blysmus compressus (L.) Panz. ex Link LR 0.8 3
Blysmus rufus (Huds.) Link CR 8.2 5
Bromus racemosus L. LR 2 7
Bulboschoenus maritimus (Retz.) A. Braun ex W.D. J. Koch
(Scirpus maritimus) LR 21 5
Calamagrostis pseudophragmites (Haller F.) Koeler DD 12 3
Caldesia parnassifolia (L.) Parl. CR 9.3 3 CR
Callitriche autumnalis L. em. Wahlenb. vu 4.3 7
Callitriche hamulata Kiitz. ex W. D. J. Koch DD 25 8
Callitriche stagnalis Scop. vu 4 9
Carex atherodes Spreng. EN 6.7 3
Carex bohemica Schreb vu 4.2 10
Carex brachystachys Schrank & K. Moll LR nd nd
Carex brunnescens (Pers.) Poir. DD 3 2
Carex buekii Wimm. CR 7.5 4 vu
Carex buxbaumii Wahlenb. EN nd 9 EN
Carex capillaris L. EN 4 1
Carex chordorrhiza L. vu 4.4 8 CR
Carex cuprina (1. Sandor ex Heuff.) Nendtv. ex A. Kern. DD nd 3
Carex davalliana Sm. vu 4.3 9 vu m
Carex demissa Hornem. vu nd 3
Carex diandra Schrank vu 31 9 vu !
Carex dioica L. vu 4.4 11 vu !
Carex extensa Gooden. EX 10 1
Carex globularis L. CR 8 2
Carex hartmanii Cajander vu nd 9 vu
Carex heleonastes Ehrh. In L. f. DD 5 6 CR
Carex hostiana DC. EN 5.6 10
Carex lasiocarpa Ehrh. LR 18 6
Carex limosa L. vu 4.4 11 vu !
Carex loliacea L. CR 10 1
Carex magellanica Lam. vu 4 1
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Carex microglochin Wahlenb. EX nd nd EN (1 Hierochloe odorata (L.) P. Beauv. vu 43 10

Carex paucifiora Lightf. vu 4.8 5 vu ! Hippuris vulgaris L. vu 3.8 10

Carex pendula Huds. DD 2.4 Hydrilla verticillata (L. f.) Royle EN 10 1

Carex pulicaris L. EN 7.4 11 vu 1" Hypericum hirsutum L. LR 24 4

Carex punctata Gaudin EX 10 2 Hypericum pulchrum L. CR 9 2

Carex secalina Wahlenb. CR 9 2 EN Illecebrum verticillatum L. vu 4.2 9 vu

Carex strigosa Huds. EN 6.8 6 Iris sibirica L. vu 4.9 13 vu "
Carex tomentosa L. LR 2.5 9 Isoétes echinospora Durieu EN 6.5 2

Catabrosa aquatica (L.) P. Beauv. vu 2.6 7 Isoétes lacustris L. EN 6 5

Centaurium litorale (Turner) Gilmour EN 5 2 Isolepis setacea (L.) R. Br. vu 4.2 11

Centaurium pulchellum (Sw.) Druce LR 23 7 Isolepis supina (L.) R.Br. EX 10 3

Centunculus minimus L. LR 25 7 Juncus acutiflorus Ehrh. ex Hoffm. vu 31 6

Chamaedaphne calyculata (L.) Moench CR 8.3 3 Juncus alpino-articulatus Chaix LR 1.8 8

Chrysosplenium oppositifolium L. CR 8.7 4 Juncus atratus Krock. EN 5.2 9 EN (Hu)
Circaea intermedia Ehrh. LR 15 7 Juncus bulbosus L. LR 1 5

Cirsium canum (L.) All. LR 2.1 6 Juncus capitatus Weigel. LR 18 8 EN "
Cladium mariscus (L.) Pohl vu 4 9 Juncus filiformis L. LR 3.2 8

Cnidium dubium (Schkuhr) Thell. vu 4.8 12 vu Juncus gerardi Loisel. EN 5.8 4

Cochlearia polonica E. Frohl. EX 10 1 Juncus ranarius J. O. E. Perrier & Songeon DD nd 5

Colchicum autumnale L. LR 3.8 6 Juncus subndulosus Schrank vu 3 3

Corrigiola litoralis L. CR 83 4 vu Juncus tenageia Ehrh. EN 5.4 7 EN

Cortusa matthioli L. vu 4.5 2 Juncus triglumis L. CR 8 1

Cyperus flavescens L. VU 5.2 10 Laserpitium prutenicum L. vu 3.8 11

Dactylorhiza baltica (Klinge) N.1.Orlova CR 8 4 Lathyrus palustris L. vu 4 10

Dactylorhiza incarnata s.. (L.) So6 vu 3.8 10 vu 1" Leersia oryzoides (L.) Sw. LR 21 9

Dactylorhiza maculata (L.) So6 vu 3.2 9 Ligularia sibirica (L.) Cass. CR 8 4 CR ()
Dactylorhiza traunsteineri (Saut.) So6 bD nd 3 vu Limosella aquatica L. LR 16 6

Deschampsia setacea (Huds.) Hack. EX 10 2 Lindernia procumbens (Krock.) Borbas EN 6.8 5 CR !
Dianthus superbus L. vu 4.6 12 Liparis loeselii (L.) Rich. vu 6.9 12 EN "
Drosera anglica Huds. EN 6.5 13 EN ! Littorella uniflora (L.) Asch. CR 7.9 7 EN

Drosera intermedia Hayne EN 6 11 vu ! Lobelia dortmanna L. vu 4 3

Drosera rotundifolia L. LR 2.2 8 vu Ludwigia palustris (L.) Elliott EX nd 1 CR

Drosera x obovata Mert. & W.D.J.Koch LR nd 4 Luronium natans (L.) Raf. [ = Elisma natans (L.) Buchenau] EN 6.4 5

Dryopteris cristata (L.) A. Grey LR 3.6 12 vu ! Lycopodiella inundata (L.) Holub vu 55 11

Elatine alsinastrum L. EN 7 10 EN ! Lythrum hysopifolia L. vu 4.2 9 VU (Hu) !
Elatine hexandra (Lapierre) DC. VU 33 5 Malaxis monophyllos (L.) Sw. EN 7.4 4

Elatine hydropiper L. Emend. Oeder EN 6.1 10 Marsilea quadrifolia L. EX 10 1 EN

Elatine triandra Schkuhr EN 5.3 6 vu ! Matteucia struthiopteris (L.) Tod. vu 2.9 9

Eleocharis carniolica W. D. ). Koch vu 4 1 Mentha pulegium L. LR 2 4

Eleocharis mamillata (H. Lindb.) H. Lindb. ex Dorfl. s. I. vu 35 9 Montia fontana L. s| EN 6.3 7

Eleocharis multicaulis Sm. CR 7.8 4 Mlyosotis caespitosa Schultz LR nd 5

Eleocharis ovata (Roth) Roem. & Schult. vu 4 9 Myosurus minimus L. LR 1.7 6

Eleocharis quinqueflora (Hartmann) O. Schwarz vu 2.7 9 Myrica gale L. EN 5.3 3

Eleogiton fluitans (L.) Link. EX nd 1 Myricaria germanica (L.) Desv. vu 6.5 3 vu
Epilobium alpestre (Jacq.) Krock. LR 13 1 Myriophyllum alternifolium DC. vu 35 2

Epilobium anagallidifolium Lam. vu 33 2 Najas flexilis (Willd.) Rostk. & W. L. E. Schmidt EN 7 1

Epilobium nutans F. W. Schmidt EN 5.3 3 Najas marina L. vu 4.7 10

Epipactis palustris (L.) Crantz vu 3.8 11 vu ! Najas minor All. EN 5.2 9 EN
Equisetum variegatum Schleich. vu 3.8 10 Nasturcium officinale R. Br. LR 17 4

Erica tetralix L. vu 4.3 5 Nuphar pumila (Timm) DC. EN 6.7 6

Eriophorum gracile W. D. J. Koch EN 6.2 9 CR ! Nymphaea candida C. Pres| DD 8 6

Eriophorum latifolium Hoppe vu 34 9 Nymphoides peltata (S. G. Gmel.) Kuntze EN 73 9 EN !
Euphorbia lucida Walds. & Kit. vu 4.1 7 vu Oenanthe fistulosa L. EN 5.9 7 EN 1"
Euphorbia palustris L. vu 4.6 7 Oenanthe lachenalii C. C. Gmel. CR nd nd

Euphorbia villosa Waldst. & Kit. ex Willd. EN 5.4 5 Ophioglossum vulgatum L. LR 3 11

Fritillaria meleagris L. CR 10 2 vu ! Orchis palustris Jacq. CR 9 7

Gentiana pneumonanthae L. vu 4.7 12 vu ! Orchis tridentata Scop. EX 8.3 4 vu

Gladiolus imbricatus L. vu 3.9 10 vu Osmunda regalis L. vu 4.6 11

Gladiolus paluster Gaudin CR 8 7 CR 1" Ostericum palustre Besser EN 7.8 9 CR

Glaux maritima L. EN 6.8 6 Oxycoccus microcarpus Turcz. Ex Rupr. vu nd 7

Glyceria declinata Breb. vu 3.8 8 Parnassia palustris L. LR 18 5

Glyceria nemoralis (R. Uechtr.) R. Uechtr. & Korn. LR 2.1 10 Pedicularis palustris L. vu 4.2 9

Gnaphalium luteo-album L. LR 1.9 6 Pedicularis sceptrum-carolinum L. CR 7.8 8

Gratiola officinalis L. EN 5.2 10 vu ! Pedicularis sudetica L. EN 6 1 CR ()
Groenlandia densa (L.) Fourr. [= Potamogeton densus L.] EN 7.2 5 EN Peplis portula L. LR 0.8 3

Halimione pedunculata (L.) Aellen EX 10 2 Pilularia globulifera L. CR 9.5 4 EN !
Hammarbya paludosa (L.) Kuntze CR 7.9 9 CR ! Pinguicula vulgaris L. subsp. bicolor (Wol.) A. Léve & D. Léve EN 4.8 4

Herminium monorchis (L.) R. Br. CR 10 4 vu ! Pinguicula vulgaris L. subsp. vulgaris EN 6.6 10
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Pinus x rhetica Brugger vu nd 1 Suaeda maritima ssp. (L.) Dumort. EX 10 1
Plantago coronopus L. CR 8.5 2 Succisella inflexa (Kluk) Beck vu 4.5 4
Plantago maritima L. s. str. EN 6 3 Swertia perennis s.|. L. EN 7.2 7
Plantago winteri Wirtg. DD nd 1 Taraxacum palustre (Lyons) Symons DD 1.8 5
Poa remota Forselles LR 17 7 Tetragonolobus maritimus s. 1. (L.) Roth LR 2.6 6
Polemonium caeruleum L. EN 5.9 9 Teucrium scordium L. LR 25 9
Potamogeton acutifolius Link vu 3.4 8 Tofieldia calyculata (L.) Wahlenb. EN 55 11
Potamogeton alpinus Balb. vu 3.8 12 Tozzia alpina L. LR 0.5 1
Potamogeton berchtoldii Fieber DD nd 3 Trapa natans L. EN 7 8 EN (Hu) !
Potamogeton compressus L. vu 2.7 7 EN Triglochin maritimum L. vu 4.1 7
Potamogeton filiformis Pers. EN 6.3 5 Triglochin palustre L. LR 1.2 4
Potamogeton friesii Rupr. VU 4 8 Trollius altissimus Crantz EN 5 3
Potamogeton gramineus L. LR 34 5 Trollius europaeus L. s. str. vu 39 12
Potamogeton nodosus Poir. DD 2.5 7 Utricularia australis R. Br. vu 29 10
Potamogeton obtusifolius Mert. & W. D. J. Koch vu 3.1 9 Utricularia intermedia Hayne vu 3.8 11
Potamogeton polygonifolius Pourr. EN 5.2 4 VU Utricularia minor L. vu 35 11
Potamogeton praelongus Wulfen vu 2.6 6 EN ! Utricularia ochroleuca R. W. Hartm. EN 5.9 8 EN !
Potamogeton pusillus L. LR 17 5 Valeriana simplicifolia (Rchb.) Kabath. LR 1.9 5
Potamogeton rutilus Wolfg. vu 4 5 Viola elatior Fr. EN 6.2 6 EN (Hu)
Potamogeton trichoides Cham. & Schitdl. vu 2.8 7 vu 1" Viola epipsila Ledeb. EN 6.3 6
Potamogeton x angustifolius ). Presl. [P.x zizii Mert. & W. D. J. Viola pumilia Chaix EN 5 3 EN
Koch] oD | 13 3
Viola stagnina Kit. vu 4.5 9
Potamogeton x nitens Weber DD 34 5 Viola uliginosa Besser EN 54 5
Primula farinosa L. R %5 4 Zannichellia palustris L. s.| vu 3 9
Puccinellia maritima (Huds.) Parl. EN 6.5 2 N
Zostera marina L. vu 35 2
Pulicaria dysenterica (L.) Bernh. LR 2 1 Zostera noltii Hornem U 35 2
Radiola linoides Roth vu 31 8
Ranunculus reptans L. DD nd 3 Explanation:
Rhynchospora alba (L.) Vahl. VU 3.5 11
- i ility: 11 - hi ibility: | - ibility; (111) - i
Rhynchospora fusca (L) W. T. Aiton. N o6 B N . " particular responsability; !! - high responsibility; ! - responsibility; (!!!) - responsible for
isolated outposts
Rubus chamaemorus L. EN 7 3 nd - no data to account Tl (no data on local red lists or conected with distribution in Poland).
Rumex ucranicus Besser ex Spreng. EN 6.7 4
Ruppia maritima L. EN 6.5 2
Sagina maritima Don EX 10 1
Sagina saginoides (L.) H. Karst. DD 1 1 REFERENCES
Salicornia europaea L. CR 7 5
Salix daphnoides Vill. bD 2.8 2 . ..

. Amezaga, .M., Santamarfa, L. & Green, AJ. (2002). Biotic
Salix lapponum L. EN 7.3 4 EN (1 l d .. . h f
Salix myrsinifolia Salisb. U 27 2 wetlan annectlvlty—supportlng a new approac or
prS—— e 1o = wetland Policy. Acta Oecologica 23, 213222
Sl starkeana Wild. Rl 1o |3 Bednarek-Ochyra, H., Klosowski S.& Ochyra, R. (2001).
Salvinia natans (L) All wl s 3 v Pinguicula vulgaris w pélnocno-wschodniej Polsce. Fragm.
Samolus valerandi L. R 7 4 | en(Hy) ] Flor. Geobot. Polonica 8, 105-111 (in Polish)

Saxifraga hirculus L. | 91 |9 @R Belyea, L.R. & Malmer, N. (2004). Carbon sequestration in
Scheuchzeria palustris L. wl s2 |1 peatland: patterns and mechanisms of response to climate
Schoenoplectus americanus (Pers.) Volkart EX 10 1 change. Global Cbﬂ}’lgﬁ BZO/Og)/ 1 0’ 1043—-1052.
Schoenaplectus mucronatus L) Palla | 87 |3 DOI: 10.1111/§.1529-8817.2003.00783.x

[= Scirpus mucronatus L.] . ‘ .

p - Bernacki, L., Nowak, T., Urbisz, A., Urbisz, A. & Tokarska-
choenoplectus tabernaemontani IR 11 2 K . 3 . A i

(C. C.Gmel,) Palla ’ Guzik, B. (2000). Rosliny chronione, zagrozone i rzadkie we
Schoenoplectus x kalmusii (Abrom., Asch. & Graebn.) Palla o| 15 |1 florze woj. §laskiego. Acta Biologica Silesiana 35(52), 78-106 (in
Schoenus ferrugineus L. EN 6.2 5 vu ! Pohsh Wlth Enghsh summaty)

Schoenus nigricans . Sl I Bobbink, R., Hornung, M. & Roelofs, J.G.M. (1998). The effects
Scirpoides holosch L.) Sojak vu 4.6 4 . . . . .

cirpoides holoschoenus (L) Soj of air-borne pollutants on species diversity in natural and
Scirpus radicans Schkuhr vu 4.4 12 vu . .

o= o seminatural European vegetation. J. Eco/. 86, 717-738
Scolochloa festucacea (Willd.) Lin| LR 2.2 4 . .

———— Brito, D., Ambal, R., G., Brooks, T., De Silva, N., Foster, M.,
Scutellaria hastifolia L. wo| 42 7 H W, Hil Tavl C. Pacla A. Rodri P

“Tay
Sedum villosum L. R | 97 6 EN ! ao,' - tilton-1aylor, L., 'ag' 4, £ O rigucz, J"’ - &
PoS——r"Y w57 1 Rodrigez J., V. (2010). How similar are national red lists and
Senccio erucifolius L o0 | na B the IUCN Red List? Biological Conservation 143, 1154-1158.
Senecio fluviatilis Wallr. R | 28 | s DOI: 10.1016/j.biocon.2010.02.015
Senecio ovatus (P.Gaertn., B.Mey. & Scherb.) Willd. oo | nd |1 Bronmark, C. & Hansson, L.A. (2002). Environmental issues in
Silaum silaus (L) Schinz & Thell. w| 34 |8 lakes and ponds: current state and perspectives. Environmental
Sonchus palustris L. LR 1.9 3 Conservation 29’ 290-307
Sparganium angustifolium F. Michx. EN| 65 | 5 Bréz, E. & Przemyski, A. (2009). The red list of vascular plants
Sparganium minimurm Wallr. Wi ss un) w ! in the Wyzyna Matopolska upland (S Poland). In Z. Mirek,
Sparganium neglectum Beeby Wil 33 |6 A. Nikel & W. Szafer (Eds.), Rare, relict and endangered plants
S laria echil Celak. DD d 1 .. . .
perpuT e mospemy 2 . and fungi in Poland (pp. 123-136). Krakéw, Poland: Institute of
Spergularia salina J. Presl. & C. Presl. vu 4.3 5 N . .
Botany Polish Academy of Sciences

Stellaria crassifolia Ehrh. EN 9.3 7 s
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