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NATURAL VALUES OF MARITIME SALT GRASSLANDS AND THE POSSIBILITIES OF
THEIR PRESERVATION

Summary

The conducted research included the assessmeatuwrbihvalues of maritime salt grasslands locatedéipa Karsiborska,
the determination of threats they are exposed ) an the basis of the above, defining the po#sdsilof their preserva-
tion. Natural values of communities chosen as alted the analysis of phytosociological relevésenassessed on the ba-
sis of the following: the coefficient of naturallmasation of Gwit (2000), the existence of protected and hal@pbpecies
(Zarzycki et al. 2000). Whereas threats for thetexice of halophile phytocenoses were defined g¢firtle analysis of en-
vironmental conditions assessed with the phytoatdio method with Ellenberg’s and Leuschner’s (20dd@efficients and
utilization. The results show that the highest,quei and remarkable natural values can be assigoetid following syn-
taxons: Hippuridetum submersae, community from #tigo stolonifera, Eleocharietum palustris, Pucclizel
Spergularietum salinae, Cladietum marisci. They emaditioned especially by the presence of halepsfiecies (mainly
facultative ones) whose existence is strictly cotetewith strong soil salination, lightly acid ssiireaction and their mod-
erate richness in nitrogen compounds. Some comi@sipitesent transitional forms with none or onlfear halophile spe-
cies. For the maintenance of salt grasslands flarKepa Karsiborska, it is crucial to prevent the dispdanent of halophile
species by extensive utilization (mowing or gragamy by providing the canals network with saltyteva
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WALORY PRZYRODNICZE StONAW NADMORSKICH | MO  ZLIWO SCI
ICH ZACHOWANIA

Streszczenie

Prowadzone badania dotyczyly oceny waloréw przyicayich stonaw nadmorskich zlokalizowanych ngi& Karsibor-
skiej, okrélenia zagrden na jakie g narazone i na tej podstawie wskazanieAiwosci ich zachowania. Walory przyrodni-
cze wyrénionych w wyniku analizy zdj fitosocjologicznych zbiorowisk oceniono na pod&awskanika waloryzacji
przyrodniczej Gwita (2000), wysfpowanie gatunkéw chronionych oraz halofilnych (Fakz i in. 2000). Natomiast zagro-
zenia dla wystpowania fitocenoz halofilnych okiteno analizugc warunki siedliskowe ocenione mejofitoindykaciji
wskanikami Ellenberga i Leuschner (2010) oraz prowadzatytkowanie. Uzyskane wyniki wskague najwysze walory
przyrodnicze, unikalne i wybitne, uzyskayntaksy: Hippuridetum submersae, zb. z Agrostiersfera, Eleocharietum pa-
lustris, Puccinellio-Spergularietum salinae, Clatien marisci. 8 one warunkowane szczegodlnie ob&cipgatunkéw ha-
lofilnych (gtéwnie fakultatywnych), ktérych wygmbwanie jest zwizane z silnym zasoleniem pa@dtpstabo kwanym od-
czynem gleb i ich umiarkowarzasobngciq w zwizzki azotowe. Niektére zbiorowiska przedstawi@rmy przejciowe w
ktérych jest brak lub niski udziat gatunkéw halofith. Dla utrzymania innosci stonaw nadmorskich naddie Karsi-
borskiej naléy zapobiec wypieraniu gatunkéw halofilnych poprekgtensywnezytkowanie (koszenie lub wypas) oraz za-
pewnienie zasilania sieci kanatéw wodami stonymi.

Stowa kluczoweKepa Karsiborska, rélinnosé halofilna, walory przyrodnicze, warunki siedliskew

1. Introduction and aim of the study of the natural values of salt grasslands locatdtkjma Kar-
siborska and furthermore, the indication of theid @n that
basis — the determination of possibilities of theiainte-
nance.

Small areas in Poland, where soils are highlyneadis a
result of natural environmental factors, are codevéth
halophytes (Czy et al. 2010; Piotrowska 1961). Such ter-
rains can be found both at the seaside and inaidhtand.
Due to their unique character, all such areaseyally pro-
tected and recognised as priority habitats witNiature The area oKepa Karsiborskdocated within the regres-
2000 network (Piékowski et al. 2008, Piernik et al. 2005, sive delta ofSwina river is the terrain of grazing for the
2007). However, the areas systematically shrink aitht farm animals of low livestock density (about 0.3-0.
follows, numerous halophytes species are endanger&&U/ha) and partly mowed.

(Piotrowska 1976, Czerwsgki 1996; Sgin 1999). It is sup- The assessment of natural values was conductdtein
ported by low soil salination and the limitationinfensive  vegetation season 2012-2013 on the basis of adimén-
agricultural utilization of phytocenoses, whichdsao the sional analysis of 63 phytosociological relevesetakvith
displacement of halophiles and expansion of spdeea  Braun-Blanquet’s method. Phytosociological relevesse
Phragmiteteaand Molinio-Arrhenathereteaclasses (Czy taken in the areas of 50-10(0F.nfreatured syntaxons were
et al. 2010). analysed in terms of natural values assessed wttit®
The aim of the conducted research was the assessmeoefficient (2000) and, furthermore, the existenfegro-
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tected species and halophiles (Zarzycki et al. p0UBe
status of threat to species was defined in accomdavith
the Polish Red Book of Flora (Kmaierczakowa et al.
2014), the red list of tracheophytes (Zarzycki,|gg&006)
and the list of extinction and endangered speci&¥estern
PomeraniaZukowski, Jackowiak 1995).

Whereas the threat for the existence of haloggtilgo-

- according to the Red List of Tracheophytes araroex-
tinction — critically endangered statilBlgntago coronopus,
Aster tripoliun), endangeredGarex chordorrhiza, Epipac-
tis palustris, Juncus gerardii, Lotus tenuis, Pkgx mari-
tima, Spergularia saling rare potentially endangered
(Glaux maritimg;

- are listed on the list of extinction and endaegespecies

cenoses were defined upon an analysis of envirotahenin Western Pomerania in the following categoriedinet

conditions assessed with the phytoindication metwviiti
Ellenberg’s and Leuschner’'s (2010) coefficients ahd
conducted utilization.

3. Results

Communities from 6 phytosociological classes were
und in Kepa Karsiborska: Phragmitetea, Molinio-
Arrhenatheretea, Scheuchzerio-Caricetea nigraenkate-
a, Asteretea tripolium, Isoéto-Nanojuncetea. Thestnfice-

and endangeredCérex chordorrhiza, Cirsium rivulare,
Plantago coronopys endangeredGarex tomentosa, Epi-
pactis palustris, Juncus gerardii, Lotus tenuisamhgo
maritima, Aster tripolium, Glaux maritima, Spergtitasa-
lina), rare potentially endangere@l@dium mariscus

Apart from the presented high natural values @& th
communities, their species composition is claimedbée
transformed, which is connected with their dispiaeat
and even atrophy of halophile species characteristthis

guent phytocenoses were the ones from Schoenoplectareas, especially obligatory ones. It was confirnisd

tabernaemontani, Phragmitetum australis, from Jucon-
glomeratus, from Carex nigra (Tab. 1).

111 floral species were found in the floral compos
of the featured communities and the average nuwbtre
species in a phytosociological relevé was 11.5. Agnall
the featured taxons, 57 halophile taxons were @bsdein-
cluding 10 obligatory ones. However, the commuaitikf-
fered in terms of the number of the halophile specirhe
most facultative halophytes were found in the pbgtmses
from Juncus conglomeratus 29. Whereas the lowest num-
ber of them was observed Hippuriedetum submersa8,-
all the species were halophytes, tougbtentilla anserina,
Carex nigra, Eleocharis palustris, Festuca rubraal@m
palustre, Holcus lanatus, Lychnis flos-cuculi, Pimates
australis, Poa annua, Ranunculus repens, Ranunadak
eratus, Trifolium pratensevere most numerous and often

flora’'s phytosociological analysis which showed ttha
represents 19 phytosociological classes. Featupedies
were dominated by taxons froMolinio-Arrhenatheretea
class (about 37.5% of all the species). The mostiep
from this class were found in the undergrowth of
Triglochino-Glaucetum maritimae(57.1%). Moreover,
21.5% of Phragmiteteaclass species were found in the
area. A still negative halophile character of smommuni-
ties was confirmed by the appearance of taxons fitoan
communities fromAsteretea tripoliuntlass in their species
composition, especially in the following phytoceaesd o-
lio-Cynosuretum(36.4%),Puccinellio-Spergularietum sali-
nae (27.3%), Triglochino-Glaucetum maritimag21.4%).
They cover the most saline habitats (S — more thaiy
lightly acid soils (R — more than 7.3) and richnitrogen
compounds (N — almost 7.0). Whereas transformatiottse

found among facultative halophytes, whereas amonfioral composition, which are proved with the lagk very

obligatory halophytesGlaux maritima, Juncus gerardi, Lo-
tus tenuis, Plantago maritima, Schoeneplectus tadoer
montani

low share of halophile species and species fAsteretea
tripolium class, are connected with low salination and high
moisture of the habitats (F of about 9) as wellvith acid

Featured syntaxons showed high natural values anméactions of soils (R between 3 and 5) and lowerttrof ni-

Hippuridetum submersaeommunity fromAgrostis stolo-
nifera, Eleocharietum palustris, Puccinellio-
Spergularietum salinae- even unique valuesladietum
marisci — remarkable, andriglochino-Glaucetum mariti-
mae, community from Schoenoplectus tabernomontana
very large. Those great natural values are deteuny the
presence of as many as 15 protected species which:

- according to the Polish Red Book of Flora areclitol as
endangered Qarex chordorrhiza, Plantago maritimaor
critically endangeredQarex nigra, Plantago coronop)s

trogen compounds (N between 3 and 5) (Table 2).

Taking into consideration the listed dependendiesan
be claimed that the existence of salt grasslandkeipa
Karsiborskais endangered by:
environmental variabilities, especially in terms lofv
salination, reaction and soil’s trophism;
the appearance of community species frétrag-
miteteaand Molinio-Arrhenathereteeaclasses as a result of
none or rare mowing-grazing utilization.

Table 2. Values of coefficients in the assessmeahweironmental conditions of the featured commiesit
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4. Discussion

The transformations of halophyte flora igp& Karsibor-
ska are observed since the 70s of th® @entury. The con-
ducted research has confirmed the existence of ihiybliga-
tory halophytes, whereas according tmi8 (1999) — there are
21 taxons and to Piotrowska (1976) — 24 ones. Spacieh as
Plantago maritima, Glaux maritima, Juncus gerardi, Sperg
laria salina, Aster tripolium, Plantago coronopustriplex
prostrata,- Festuca arundinacea, Lotus tenuishd@nopletus
tabernaemontanistill exist in Kepa Karsiborska yet in such
positions which are characterized by high salinatisrwell as
lightly acid and rich in nitrogen compounds sois-{ almost
7.0). The importance of such conditioning for thaimenance
of halophile communities is emphasized by NMieigcki et al.
(2006). Yet, they also claim that they are especialidan-
gered by acid soil’s reaction, significant contefitorganic
matter and low salination. CZg et al. (2006) research has
proved that stable salination of ground waters & fiictor
which determines the existence of halophyte&é¢pa Karsi-

borska, whereas systematic shallow backwater of changeablél

salination is a less-meaningful factor.

The obtained results show that excessive moistigiza
does not support the existence of phytocenoses hth-
phytes. Having taken into consideration that thetrobsnari-
time communities of salt grasslands are of secgnclaracter,
their permeability and maintenance depends on xtensive
mowing-grazing utilization. However, long-term excgssi
moisturization often impedes the utilization of emgfowth
which may be one of the reasons for the lower shatalo-
phytes as a result of displacement by taxons ffemnag-
miteteaandMolinio-Arrhenatheretealasses. Under such con-
ditions and by low soil salination, excessive growtiPhrag-
mites australisand Agrostis stoloniferavas observed. Simul-
taneously, drainage of the communities may alsoltrés the

salination, high moisturization of habitats, aciekacation of
soils and low content of nitrogen compounds.

3. What is crucial for the maintenance of haloplgitassland
— pasture areas iKegpa Karsiborskais the prevention of the
displacement of halophile species through extensiiization
(mowing or grazing) as well as the supply of saltyex¢o the
net of canals.
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5. Conclusions

1. The highest natural, unique and remarkable gabfethe
following syntaxons:Hippuridetum submersaecommunity
from Agrostis stoloniferaEleocharietum palustris, Puccinel-
lio-Spergularietum salinae, Cladietum marisaie conditioned
especially by the presence of halophyle speciesn{ynfacul-
tative ones) whose existence is connected with stsatiga-
tion of soils, their lightly acid reaction and moale richness
in nitrogen compounds.

2. Visible transformations in the floral compositiafi se-
lected communities, which often represent transiidorms,
with none or only a few halophile species and whighresent
Asteretea tripoliunclass, are strongly connected with low soil
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