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CHANGES IN MEADOW COMMUNITIES ON ABANDONED MARSHY M EADOWS
Summary

The study was carried out in the years 2010-2018ramed, unused meadows situated on organic §wis and humid) in
central Poland. The paper presents the changestam$formations of habitats and meadow communihias have taken
place on these meadows due to reduced anthropapeesAnalysed post-bog meadows were formed by metlan and
drainage of lowland bogs. In the early 90s of thé ¢éntury they were still used agriculturally anaidhvaluable meadow
communities of the Molinio-Arrhenathereteae classagng on them. As a result of discontinued maiatee of drainage
equipment and reduction in pastoral agriculturabptices, a large increase in water logging of tlestebog meadows had
been observed. This resulted in their conversiom swampy habitats and marshy meadows. Valuabliewgrral grasses
of the Molinio-Arrhenathereteae class and other libhabitats species receded and the share of hansweeds of wet
and wetland habitats and/or sedges or Phragmitestralis increased. Communities of Scheuchzerio-¢@teia or Phrag-
mitetea classes formed. The problem is still rai¢vaday as similar changes and transformationglaht habitats and
communities occur in many valleys.

Key words abandonment, permanent grasslands, habitats;lpogtmeadows, reduced use

PRZEOBRAZENIA ZBIOROWISK £ AKOWYCH NA NIEU ZYTKOWANYCH WTORNIE
ZABAGNIANYCH MURSZOWISKACH

Streszczenie

Badania prowadzono w latach 2010-2013 na zmeliorywh, niedytkowanych dkach pot@onych na glebach organicz-
nych (wilgotnych i mokrych) w Polsce Centralnejpkicy przedstawiono zmiany i przeotenia siedlisk i zbiorowiskg#
kowych jakie zaszly na tychkbch w wyniku zmniejszenia antropopresji. Analizosvieki pobagienne powstaty w wyniku
zmeliorowania i osuszenia torfowisk niskich, ktfgezcze na pogtku lat 90-tych XX wieku bylyzytkowane rolniczo
utrzymugc wartasciowe zbiorowiskagkowe z klasy Molinio-Arrhenathereteae. Na skutakexdania konserwacji ugz
dzei melioracyjnych i obdenia poziomu pratotechniki nagito bardzo dde zwgkszenie uwilgotnieniazk pobagiennych,
co spowodowato przeksztatcenie ich w siedliskadrawg lub ¢gi zastoiskowe. Z runi ugiity trawy rolniczo wartéciowe

z klasy Molinio-Arrhenathereteae oraz inne gatusikdlisk wilgotnych a zwkszyt s¢ udziat ziét i chwastow siedlisk mo-
krych i bagiennych oraz/lub turzyc czy trzciny podigj. Wyksztalcity i zbiorowiska nalézce do klas Scheuchzerio-
Caricetea lub Phragmitetea. Problem jest nadal zarcdktualny, gdyypodobne zmiany i przeokienia siedlisk i zbioro-
wisk raslinnych wysgpujg w wielu dolinach.

Stowa kluczowezaniechanie gtytkowania TUZ, siedliskagki pobagienne, ograniczeniéytkowania

1. Introduction the habitats were often transformed until they bexa
boggy, the plant communities were not affected bruls

Plant communities on permanent grasslands werand tree growth [10].
formed mostly after irrigation and drainage, thesised the Dewatering of organic soils as a result of dramag-
loss of their natural or semi-natural charactarssfiLO]. Ir-  celerated mineralisation of organic matter and hiop
rigated and drained areas were managed and usiedlagr growth of the soils worsening their physical-hydigtal
turally. In the beginning of the 1990’s, in the Xoéntury, properties [3, 4], shrinking the organic layer aften al-
there was a decrease in permanent grasslands arse, s lowing the emergence of new habitats [16]. Chaniges
were abandoned while the area of permanent gralsslanmeadow habitats and levels of management are ttie ma
used extensively increased. In a few years aftanddn- causes of alterations in the plant cover and toanitions
ment, gradually the share of species valuable imgeof of meadow-pasture plant communities [5]. Changes in
forage value decreased, frequently in these comtimeni communities and habitats happened gradually in gshas
expansive species such &dlipendula ulmaria Urtica  because the previous agricultural management atilizée
dioica and others started to dominaidis caused a drop in tion of meadows and pastures had a higher trophigev
agricultural value and biodiversity [19, 20]. that was limiting the return of typical species raarshy

habitats [9].

Reduction in or abandonment of agricultural pastor Post-bog permanent grasslands created as a adsult
practices on meadows and pastures with the sinadte draining and drying lowland bogs were the objecthef re-
cessation of hydrological measures caused a rise Bearch. They were managed agriculturally as meadowas
groundwater levels (GWL) and the resulting wetness pastures and were characterised by somewhat positiv
meadow communities [9]. In the case of increaseston@  drological conditions. Currently they are in theiajority
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unused or used extensively, they are characteligecery  The wetness value of the plant community is deteechiby

changed and varying wetness conditions. the average air-water ratios in the soil of theitadkn
The aim of the study was to present the changds anvhich the community occurs. Based on WV, habita¢sew

transformations of habitats and meadow communibies assigned to a specific category of habitat wetness.

unused wet meadows as a result of long-term abaneioin Plant communities were characterised based om thei
(aprox. 20 years) — the simultaneous increasedin thet- species composition. The syntaxonomy units and -taxo
ness until they became marshy. nomic affiliations of individual species were doaecord-

ing to Matuszkiewicz [13]. The nomenclature of ptawas
2. Site description given according to [14].

Transformations in communities and habitats werallev
Studies were carried out from 2010 to 2013 in &mas ated based on:
on previously drained abandoned meadows situatedr-on - moisture levels of the community
ganic soils in central Poland: classification of the wetness habitat
- in the mesoregion Kotlina Szczercowska (318.28pa - phytosociological classification

“Dolina rzeki Pilsi”, on its left-bank effluent -iRa, sites: - typological habitat category
Podwddka 14 (site 1), Wierzchy Kluckie 11 (siteRParzno - the number of species decreasing their sharehén t
8 (site 5). community or disappearing, and species increadiegy t

Peatlands situated in the source regions of Pieflu-  share in the community or emerging in the swardtam
ent on which the studies were carried out, ungl &imd of wetness value acc. Koztowska [9].

the 1950’s of the XX century, were subject to péladtion For the comparison of changes in the habitat ef-pog
and had peat soils with predominantly low sedgeroami- meadows earlier studies, conducted mostly on theesa
ties growing on them. sites in the years 1991-1999 [9], were used.

- in the Réwnina Piotrkowska (318.81), sites placed

peatlands of the river Lugi in its left-bank valley eflluent 4. Results and discussion

of the river Prudki, sites: Szczepanowice 6 (sijeadd 4.1. Soils characteristics and their transformatios
Wilkoszewice 17 (site 3).

Sites in the valley of the river Prudka were sigglabn peats In the 1950’s of the XX century, peat soils witlghn
with varying degrees of decomposition. Halfway tilgh GWL (0.1-0.2 m) limiting the decession of organiatter
the XX century these irrigated fens had grassy tatigen  were found on research sites. After drainage chwigt in

growing on them and were used as meadows. the 1960s these peat soils developed into postgead-
Until the beginning of the 1990’s these permanenmuck soils or mineral-muck soils.

grasslands had 2 cuts done on them while the thad During the research period, in the 1990s of thentweth

usually recovered by grazing. The yield was usualyand century, the analysed sites have changed intolpssoils

even >10 t of dry mass from a hectare [9]. with a moderate or low degree of decomposition ardi-

verse thickness of the organic layer. These saisldped

3. Materials and methods from parvocaricetum peat (sites No. 1, 2) or reedt (fsite

No. 3), alder swamp (site No. 4), while on site Nanin-
On studied permanent grasslands, situated on iorgareral-muck soil formed from parvocaricetum peat (€d.
soils with diverse levels of wetness, 5 researtds sivere In the examined habitats, GWL and the associateel |
chosen where the following were determined: sgiktyvia  of moisture varied and changed in particular yeeugtings
soil horizons), ground water level (GWL) was measuin  and sites. In all years and cuttings there wermgeldliuctua-
permanent wells during the first cut (at the tufMay and  tions in GWL, depending on the amount of rainfalith a
June) and the second cut (late July and the begjnof tendency to increase its value with a varying isiignde-
August), botanical composition using Klapp's metlittee  pending on site.
procedure was repeated in subsequent years).
All sites had their typological habitat units detémed. The research areas was characterized by verydvarie
Each site had its wetness value (WV) calculatasthgy precipitation in individual years. The year 1991sveme of
the phytoindication method, in order to comparenests the years with an optimal distribution of rainfdh. the fol-
changes between habitats. This method is basedh@n tlowing years there was an increase in precipitation

knowledge of moisture requirements of individuabmil - over 250 mm in June 1999, in July 2011, in Juné a
species determined in a 10-point numerical scal&lapp  July 2012, May and June 2013,
[6], adapted to Polish conditions byt [15]. - very dry spring (2011), dry July 2013 and Augl@$9.

Table 1. Groundwater level on sites in particukeang and cuts (cm)
Tab. 1. Poziom wody gruntowej w latach badem)

Research year and cut
Site Soiltype| 1999 | 1999 2010 2011 2012 2013
| I Il e qn | Il | Il

1/Podwodka 14 Mtlac 70 40 34 23 23 40 45 |26 |27 |600 |1 38
2/Wierzchy Kluckie 11 Mtlal 60 +9 1¥ +B +2 36 292p 2 5 6 -1.42
3/Wilkoszewice 17 Mtlicc | 40 33 47 32 +H1 10 45 |2 199 25 +1
4/Szczepanowice 6 Mtlice] 50 26 © 585 (3 |5 |2 |2 [|+2 [+2-21 +2
5/Parzno 8 Mrll 409 20 24 3B 4 39 49 p1 |5 |10 1.-2 2

Source: own studyZrédio: opracowanie wtasne
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After 1991, due to the limited maintenance or abanGWL, this caused changes in habitat conditions and
donment of drainage equipment, changes in GWL aad wmeadow communities [9]. The result being an in@eias
terlogging of meadows occurred. Initially GWL radge the share of medium and weak grasses, mainly tinaéd
from 40 to 70 cm in the first cut and 9 to 40 cnthie sec- grassDeschampsia caespitogaite No. 1 to around 60%
ond cut (Table 1). In most habitats there was aughin- and site 5 to 20%) at the end of the 1990s. Theesbh
crease in GWL but its pace was different and thetfla- herbs and weeds increased only on sites No. 2 andN
tions high. The fastest rise in GWL occurred oe 8ib. 2, not much (up to 4%) on site No. 1. Site No. 4 whbere
located in the valley additionally supplied withteafrom  were high fluctuations of GWL up to the floodingrithg
adjacent dunes and in the vicinity of watercoursiesn in  the growing season, the species composition ofshertul

1999 on site No. 4. weeds had changed, meadowswdgtipendula ulmarig
In 2012 and 2013, the level of GWL also rose dessi and purple loosestrifeLythrum salicarid began to domi-
No. 3 and 5 (Table 1). nate. As humidity increased, the share of sedges also in-

In the last years of research, the highest GWlued creased. On other sites, the share of sedge vémea,sev-
in meadows located on peat-muck soils, often withewon  eral to several dozen percent (Table 2).

their surface (sites No. 2, 4, 3), and quite ofiarsite No. At the end of the study, the largest changes éncthm-
5. High soil moisture and low air content inhibitgawth munities occurred in highly moistened habitatse(dit 2, 3
and development of agriculturally valuable speeied pre- and 5), agriculturally valuable grasses disappeatkd
vented their use. share of sedges, mainly bottle sed@aréx rostrata and
common sedgeQ. nigra), increased ( No. 2, 3, 5), the
4.2. Transformations of meadow communities common reedRhragmites australjsdominated on site No.
4 (Table 2).
At the beginning of research in 1991, meadowspasd On site No. 1 abandonment and increased moisture

tures had grass or sedge-grass associations fr@n tbaused the growth of tufted hairgraBegéchampsia caespi-
Molinio-Arrhenathereteaclass occurring on them, the ma- tosg and in smaller amounts the growth of seddesréx
jority of communities being from the order Mblinietalia-  gracilis, C. riparia, C. vesicarig weeds and herbs.
Calthion association. At that time, all communities were In habitats transforming into very moist and wabitats
used agriculturally with differing intensity - ctwice and  (sites 2, 3, 4, 5) due to abandonment and increasisture
in the third recovery grazed [9]. Among the grasdese there had been a big and very big species exchangsm-
was a high dominant of grasses with good agricalltvlue  munities. The communities had mainly WV 5-7, andato
(sites No. 1, 2) mainly: common meadow gra®sa prat- small extent> 7, species receding from them (Tahldoth
ensi§ and the much less numerous meadow foxtailaluable grass species such as the meadow foitapégcu-
(Alopecurus pratensjs (Table 2). Meadow foxtail rus pratensiy meadow fescud-gstuca pratensjscommon
(Alopecurus pratensiscommon meadow grasBda prat- meadow grassPpa pratensis and grasses of medium and
ensig and red fescueFéstuca rubra)belong to the most low agricultural value have receded: rough bluegr@oa
durable fodder grasses on organic soils [1, 7]onFthe trivialis), tufted grassHolcus lanatuy herbs and weeds:

grasses of poor agricultural value mainly tuftedsgrtol-  creeping buttercupRanunculus repepsplantain Plantago
cus lanatuy appeared and its number at the end of the rdanceolata and common sorreRumex acato349].
search clearly increased. On the remaining sites 8\,5), In place of the receding species with a WV of fathe

the share of grasses was smaller and amountedaiat abcommunities the species with a WV value above 7 ap-
40% with a significant share of common meadow graspeared. In highly moist, wet habitats, with a canstevel
(Poa pratensis and red fescueFgstuca rubrqa among of ground water (sites No.1 and 4), due to incréaseis-
other grass species (Table 2). Initially, the shafr@lants ture, agriculturally valuable species gave way éobk of
from the group of herbs and weeds was small, aB0% wet and swamp habitats and sedges with a negliglidee
(site No. 2, 3 and 5) or even trace (site No. gdde plants of valuable grasses. Mostly this were quite numerspe-
in sites No. 2, 3, 5 accounted for about 30%, andtéand cies of dicotyledonous plants, such as the manrstueifoil
No. 1 there were none. In the analysed communitiese  (Comarum palustfe marsh willowherb(Epilobium palus-
were also legume plants in a small share of upto (hone tre), purple loosestrife Liythrum salicaria and sedges:
on site No. 1). acute sedged.gracilis), bottle sedgé€C.rostratg, common

At the beginning of the 1990s, abandonment of theedge C.nigra) and compact rushlgncus conglomeratys
maintenance of drainage facilities resulted in éased (Table 2).

Table 2. Botanical composition changes (%) of maadommunities in the years 1991-2012
Tab. 2. Zmiany sktadu botanicznego (%) zbiorowikkwych w latach 1991-2012

Sites and years
Plant groups 1 2 3 4 5
91]99/10|13[{91|99|10{13/91|{99(10|13|91|99|10|13|91]|99|10|13
Grasses 10094|90|90|54|30| 7 | 4| 45/39|10| 9 |40|21| 4| 3|43]|32|25|12
Meadow foxtail Alopecurus pratensik.) 15| 5| 1| 2| 3| -| -| -| H o o 4 A 4 4 4 9
Meadow grassRoa pratensid..) 721 5| 3| 4,181 | r | +|10/+ |+ | 1] 7| 3| -| -| 18+ |r| -
Tufted hairgrassifeschampsia caespitosd) 1 | 60|65|60| + | 7| - | - | 3| r| r| -| r -1 -] 5| 2015]| 3
Other grasses 12 24#1(24|133|22| 7| 4|32/38| 9| 8|33]18| 4| 3|17/12|10]| 9
Legumes - N . 2 r r F 8 It gr |
Sedges -l 2 § 6 3060|75|/70|{32|41|70|75|20|40(94|97|30|38|55|74
Herbs and weeds N 4 4 |4 130/18[26[22|20|20|16|38|39| 2| +[23/30[20]|14
+ share of species approx. 0,5%, r — single species Source: own studyZrédio: opracowanie wiasne
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Table 3. Number of species decreasing their shadisappearing (Pand increasing their share or emerg{&) In the
sward depending on wetness value in the years'18929, 2013

Tab. 3. Liczba gatunkéw zmniejsmjch udziat lub zanikagych(2) oraz zwékszajcych udziat lub pojawiaicych sg (P)
w runi w zalénasci od liczby wilgotngciowej w latach 1991 1999, 2013

Sites D E vears 5 Ngmber o;speuesGand wetr;ess valuz (WV) . 5 sum
. E 1991-1999 1 2 % 1 g 1 1‘3‘0 14
E 1999-2013 1 4 3 ) 3 ] ) 13 16
» 2 | 19912013 S : . J ; ” 30
, E 1991-1999 1:0 z g z i 1 %é 37
E 1999-2013 o 3 5 > - ] 1 18 37
s | 2 fwmans | S35 T || %] m
IHFEHAHHEEHF
E 1999-2013 o 1 1 1 ) ] - 1
» 2 | 19912013 A O - o ! 2 > 56
E 1999-2013 1 ) ) ) " ] - A 47
» 2 | 19912013 P e I I e 2 o 85
: E 1991-1999 é ‘j z j z 1 E 24
E 1999-2013 4 3 1 1 ‘ ] ] g 24
» 2 | 19912013 P A 1 ! ] 1 o 48
x| 2 slelalvlelt ] m]
Source: own studyZrodio: opracowanie wiasne
The arrival of other species and the simplificatiof Changes in soil and water conditions and the #etsot

plant communities predominated, this was obsensgb€ species exchange such as the loss of humid antly tigh
cially on site No. 4. Despite the growing amounspécies mid species and the increase in numbers of swamgy a
on site No. 1 the species exchange there was thesto aquatic habitat species, reflect the increasean/Vv value
From the dominating meadow grasBo@ pratensis a of communities from medium to very large (TableaBlich
community with an advantage of tufted hairgrasscaused a change of the moisture habitat (Tabl€h® larg-
(Deschampsia caespitgsdelonging to moist meadows est change in moisture habitats occurred on site4Nfsom
emerged [13]. In the central regions of our coutiigy oc- a wet habitat it turned into a water-land habisite No. 3
cupy as much as 50% of the meadow areas [12]. duftdfrom a highly moist habitat changed to a permamgentl
hairgrassDeschampsia caespitgs@ a species with a wide marshy (Table 4).
ecological range. It spreads easily both on minana or- During the studied 23 year timespan rising moestomn
ganic soils, under conditions of excessive floodamgl pe- most sites caused significant changes in typoladjtats.
riodic drying, insufficient fertilization and dehsation, as On former moorsh meadows, that were still useccatitir-
well as improper meadow use [8, 11, 12, 18]. Orotlites  ally just at the beginning of the 1990s of the XX#ntury,
rising GWL and moisture caused the species exchémge increased GWL caused their transformation into bogs
swap species for those with a higher WV and thesfaa- marshes (Table 5). High moistening of habitats eoih-
mation of plant communities that reflect higher WBf  munities, despite their transformation into bogaswva fac-
communities occurring there (Table 3, 4). tor limiting the invasion of trees and shrubs imgtant
communities. In conditions of high GWL and low aon-
On practically every site over several years th® W tent in the soil, the process of organic matteugadation
value of the communities increased. The largeshghan dominates while soil mass decession is inhibitddTBese
WYV value of a community took place on site No. ¢ §o75 communities occurring in more moist habitats becamee
WYV units) where GWL was highest, and on site N¢gb naturally valuable than those growing on less manist dry
1.70 WV units). habitats [17].
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Table 4. Meadow wetness habitats (acéwif) [15] in the years 19911999, 2013 on studied sites
Tab. 4. igkowe siedliska wilgotngiowe (wg Gwita) [15] w latach 1993, 1999, 2013 na badanych stanowiskach

. Sites in years
Type of wetness habitat Wetness value (WV) 1991 1999 2013
C Fresh and moist
C 2 moist and drying 5,9-6,3 1 - -
C 3 moist 6,3 -6,6 - 1 1
D Very moist and wet
D 1 very moist 6,6 - 79 3 - -
D 2 wet 6,9-7,3 45 - -
D 3 very wet 7,3-7,7 2 5,34 -
D 4 bogging 7,7-79 - 2 -
Boggy
E 1 drying periodically 79-172 - - 5,2
E 2 weak drying 8,2-8,5 - - -
E 3 permanently boggy 85-9,1 - - 3
F Water - land
F1 water - land 9,1-10,0 - - 4

!studies by Teresa KoztowsKagwn studies

Source: own studyZrédio: opracowanie wtasne

Table 5. Changes in typological habitats in ye&&11, 1999, 2013
Tab. 5. Zmiana rodzaju siedliska typologicznegatadh 1991, 1999, 2013

Site Year
1991 1999 2013
1. Podwodka 14 proper moorsh proper moo@toper moorsh
2. Wierzchy Kluckie 11 proper moorsh boggy moorshtbog drying periodically

3. Wilkoszewice 17 proper moorsh

boggy moorshoper waterlogged marsh

4. Szczepanowice 6 marshying moorsh

spilling mamimken waterlogged marsh

5. Parzno 8 wet-ground forest moo

4foggy moorsh

bog drying periodically

!studies by Teresa KoztowsKawn studies’water-meadow habitat

5. Conclusion (3]
1. Abandonment of use and maintenance of water and
drainage equipment resulted in increased groundniet- 4
els and increased wetness of meadow habitats, vdicto [4l
changes in habitat conditions and transformatidnglant
communities. There was a reduction in the shagradses, |5
mainly those valuable in agriculture, until thedtal disap-
pearance. Their place is occupied by various specfe
grass mainlyDeschampsia caespitosed by herbs, weeds, [6]
sedges or reeds, thus the communities lost theicidiyral
value. (7]
2. The level of wetness determined the pace and direct
of changes in the species composition of meadowmom
nities.

3. The high increase of moisture in habitats due tanab
donment caused an increase in the share of sedtyds,
decreasing the share of tufted hairgrass and battie ex-
pansion of trees and shrubs, simultaneously incrgabe
natural value of plant communities.

(8]

(9]

Source: own studyZrodio: opracowanie wiasne
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