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Summary. The paper was aimed at evaluating the functiooingeadow ecosystem, air and wa-
ter system, as well as soil transformations inrriRavonia valley 40 years after its melioration.
The research was based on hydro-geological stediei®d out in 1974 and 2005 as well as upon
water system in dry years 1976 and 2002. The stadyconducted in Polesie Lubelskie (Sosnow-
ica) on grasslands meliorated and managed in 18&%-that have been improperly performed.
Change of water system, together with intensifogaiof agricultural production, and then giving
up the land management contributed to formatiootlér habitat components. As a consequence
of melioration, land surface was lowered, organatter got mineralised, as well as soil volume
density and ash content increased and porosityedsed. The influence of improper land manage-
ment under optimum soil moisture conditions ledligappearance of many valuable grass species
and succession deschampsietum caespitosagsociations with great percentage of weeds, de-
crease of yielding and simplification of botanicamposition of meadow sward.
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INTRODUCTION

Grasslands occupy about 4 million hectares in Rblamaking 22% of
grassland area (13% of country area), i.e. much flean in other European
countries [Nazaruk and Pawkiewicz 2001]. For ages, meadows and pastures
have been the source of cheap and ecological foddetuminants. Unfortu-
nately, the decrease of dairy and meat productidarms caused the grasslands
to become out of performance. Observed negligeafarring to conservation
and exploitation of melioration systems along wifiil decreasing level of
pratotechnics leads to yields size decrease [Jasleovand Zastawny 2003,
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Koztowska 2004]. Spreading of wasteland area ictrsequence, which leads
to sward degradation and periodical drying or fiagf the terrain [Nyc 2001].
Polish accession to European Union and incorparatfaagricultural and envir-
onmental programs resulted in the change of farratitside to land manage-
ment. At present, mainly due to subsidies, greatgrgage of those wastelands
is performed as semi-natural single-cut meadows.

In Lublin region, among 167 000 ha of melioratecsgtands (52% of
area), only 38 000 ha were properly managed in 20@&pite the fact that
49 000 ha of meadows and pastures are adaptedefmration, it was made on
only 10% of the area [Statistical 2006], which nedhnat 80% of meliorated
grasslands was abandoned, mainly on inaccessibtebpg areas.

Intensification of agricultural production on smatea led to introduction
of chemicals (powdered bones, growth regulators)ctitle breeding. These
substances were aimed at accelerating the producye, but instead it caused
environment pollution and bovine spongiform encémbathy (BSE) occur-
rence. Therefore, producing fodder on the baseagsiands can be observed in
Western Europe, and fodder conservation in the fofrailage and silage-hay
made from meadow grasses finds a growing interdsazgruk and
Pawluskiewicz 2001, Jankowska and Zastawny 2003].

MATERIAL AND METHODS

The present study was aimed at evaluating the ifuming of meadow eco-
system, air and water system, as well as soil fmamsitions occurring in river
Piwonia valley 40 years after its melioration. lhsvbased on hydro-geological
studies including the extent of land surface lomgrand stratographic structure
of Sosnowica cross-section as a result of levelind probing made in 1974 and
2005, as well as studies upon water system in daysy1976 and 2002 [Szajda
1980]. The study was carried out in Western Polési¢he locality of Sosnow-
ica, on grasslands meliorated and managed in 1965-that are at present im-
properly performed (Fig. 1). Examinations included:

— analysis of water system changes (water sur&ailemoisture content),

— soil measurements (volume density, specific dgnsk curve),

— stratographic measurements (levelling and sofilp},

— analysis of yielding from control plots and fesgd in 2002,

— analysis of meteorological conditions (precipaias and temperatures).

The determinations were performed applying thefaithg methods:

— ground and surface water levels — measured atigalto terrain level in
specialized piesometric wells,

— soil moisture content — dryer-gravimetric method samples collected
from plants root layer (0—30 cm),

— specific density — pycnometry,
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Fig. 1. Location of the object of examinations fielg to the hydrographical network Polesie

— volume density — drying samples of 250° capacity,

— points at pF curve — using high-pressure chambers

— ash content — combusting at 35¢Zawadzki 1973].

Selected indices of meteorological drought duriegetation period were
used to characterize climatic conditions of Poldsidelskie [Szajdaet al
2007]. The evaluation revealed that vegetationopet©976 was characterised by
the largest sum of days with no precipitation, @l#D02 was distinguished by
strong drought in May-September [tealzki and Lény 2008].

Detailed characteristics of the studied objectatimn of studied cross-sec-
tion and levelling-soil profile were presented iarleer publications [Szajda
1980, Grzywna 2005, Grzywna and Szajda 2006]. Heshould be worth men-
tioning that left fragment of the object is perf@unas 2-cut meadow belonging
to Department of Grassland Sciences and Green &hapigriculture Uni-
versity of Lublin [Baryta 2001]. Right side of sied object is performed as
semi-natural single-cut meadows or it is not pernied at all. Analysed cross-
section is located in river Piwonia valley betwé®ieprz-Krzna Canal and fish
pond Hetman. That fragment of the valley is fillgith mursh-peat soils at dif-
ferent stage of conversion, and mineral-mursh sails be found only near Coal
Mine. Maximum thickness of peat forms in Sosnowmass-section was
measured at the close neighbourhood of the rivermiounts to 4.7 m [Grzy-
wna 2005].
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RESULTS AND DISCUSSION

Climatic conditions, water systems, type of soit&o and phyto-sociolo-
gical conditions affect the functioning of meadosogystems. The water system
in Sosnowica cross-section is shaped by interdegyered of water levels in
Wieprz-Krzna Canal, river Piwonia, and fish pondtrHan. In addition, those
conditions were modified by a system of melioratthithes that had not been
conserved for 20 years.

Change of water system and intensification of adtical production, and
then giving up the land management, contributetthéocreation of other habitat
components [Baryta 2001, Nyc 2001]. Land surfaseeling, mineralisation of
peat matter and simplification of floristic composn occurred as a con-
sequence of melioration. The rate of ongoing demgran processes depends on
stratographic structure, soil properties, air amdewsystems, as well as the level
of pratotechnics [Jurczuk 2000].

Studies conducted in 2005 revealed that medium-madrdAtll peat forms
of 15 cm thickness and characterised by mediunmgrsiructure dominated in
the analysed cross-section. Mean thickness oflaget of 114 ha total area and
built of sedge and reed peats is 2.1 m [Borowi€301.9

Conversion of anaerobic into aerobic processesroetulue to water re-
moval from peat area, which led to increase of peabmposition, and then its
transformation into hydrophobic mursh. Loweringpafat layer and change of
soil structure and properties resulted from comwgrit from accumulation to re-
cession stage [Jurczuk 2000].

In 1974-2005, peat in Sosnhowica cross-section axaered by 21 cm, on
average. The rate of lowering in that area depemdsubsoil thickness and
moisture conditions [Grzywna and Szajda 2006]. Maxin lowering (27 cm)
was recorded at the point where thickness is 3@nthdrainage interaction of
the river is apparent.

Changes of physical and water properties as wedbdsnineralisation are
directly associated with ground lowering. Analysfsdata from Table 1 reveals
that specific and volume densities — along with eafitent — increased, whereas
soil porosity decreased. The most dramatic chamgereed in relation to ash
content (50% increase).

That increase resulted from soil mineralisation atdogen and carbon
compounds release. Change of ash content and sgical properties was a
consequence peat drying and lowering. It involviednge of soil structure from
fibrous to amorphous, and then grainy [Okruszko Risécik 1990]. Soil prop-
erties change and formation of medium-grainy mushtributed to soil tax-
onomy change. At initial stage, the soil was claEias Mtlbc, while it was
transformed into Mtllcc in 31 years.
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Table 1. Changes of physical properties of 0—30aifiay/er at point No. 4

Year ?jgiglftl; Volume density| Total porosity pF =27 Ash contgnt
Mg- nt® Mg-nt® kg-kg* % %
1974 1,44 0,22 87,6 50 16
2005 1,51 0,31 84,3 47 24
Change +0,07 +0,09 -2,7 -3 +8

Besides changes in physical properties and stighbgr structure of a soll,
also moisture content changes take place. Two nes@mtion indices were ap-
plied to assess those conditions: ground watet e moisture content in root
zone of the soil. Therefore, analysis of watereaysthanges dynamics in 1976
and 2002 was performed (Fig. 2 and 3). Presentt iddicate that optimum
soil moisture occurred at the beginning of the tati@n period, where moisture
content reached 78-79%, and ground water levelaivige depth of 26-38 cm.
After water outflow into the river and melioratiatitches, sudden lowering of
ground water level and associated decrease ofnsmigture content was ob-
served. Maximum depth of water level was recordetha end of June 1976
(92 cm), with the lowest soil moisture contentret €nd of July (54%) — Fig. 2.
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Fig. 2. Changes of ground water level and soil tnoéscontent Mtlbc in 1976
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Then, slight improvement of water system condititosk place, and the
level of water surface decreased to 82 cm. Refgtin2002, the lowest water
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level was found in mid June (74 cm), and the lowest moisture content — at the
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Fig. 3. Changes of ground water level and soil moéstontent Mtlicc in 2002

end of July (64%) — Fig. 3. Both in 1976 and 2a82, humidity was higher than
permissible corresponding to pF = 2.7 and amountng0% in 1976 and 47%
of volume in 2002. System of hydrological condigdn 1976 and 2002 depend-
ed on the amount and distribution of atmospherexipitations. Deeper water
levels in 1976 as compared to 2002 were a resulifigfrent intensity of meteo-
rological drought. In 1976, meteorological drougatised the appearance of soil
and hydrological droughts, while only the soil dghtioccurred in 2002 [Szajda
et al. 2007, Lakdzki and Lény 2008].

Appropriately managed meadows are both a sourammienient fodder
and they protect organic soils against degraddoztowska 2004]. Condition
of grasslands can be easily evaluated by meanstahical composition of
meadow sward and size of achieved yields analy$isrefore, phyto-sociolo-
gical records were taken from experimental plotd @it area each, as well as
yielding of the meadow in control and fertilisedndminations was recorded in
2002. Fertilisation was applied at the rate of gONs 50 kg ROs, 90 kg kO,
and 10 kg MgO, harvesting 2 hay cuts. Mean yieliea@d from control plots
situated on waste area was 22 dt-fram the first and 20 dt-Hafrom the
second cut, which gave total hay yield of 42 dt: Hiincreased due to fertilisa-
tion by 50% up to 63 dt-HaThus, it revealed that achieved hay yield depénde
on fertilisation applied, level of ground water,dabotanical composition of
meadow sward. As a conclusion: giving up minergilfgation is the main reas-
on for bad condition of grasslands.

Botanical composition of plant communities on stadcross-section was
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determined by anthropopression. In spring 1965 doea were sown with grass
mixture: Festuca pratensjs Festuca rubra Phleum pratensjs Trifolium
pratense Dactylis glomerataPoa pratensisLotus corniculatusAgrostis alba
[Baryta 2001]. An intensive meadow performance wasducted until mid of
80’s on that area. Giving up the management laitd unfavourable changes
in species composition. Valuable tall grasses gisaped from the communities,
to be replaced bylopecurus pratensiand nitrogen-vulnerable weeds such as
Urtica dioica andAnthriscus sylvestrifKryszaket al 2004]. In early 1985, con-
servation of melioration devices, fertilisation,danursery operations were re-
duced with subsequent giving up of the meadow ryttChanges in manage-
ment led to degradation of plant communities anccession ofHolocetum
lanati, Deschamsietum caespitosaand Juncetum effusessociations. The
widest expansion was shown by very poor (floristgacommunities of
Deschamsietum caeaspitoséh great percentage of weeds.

Melioration activity including building the Wiepr&fzna Canal and system
of melioration ditches in 60’s caused fundamenit@nges in peat water system.
In the teczna-Wilodawa Lakeland over 73% wetlands was drdi@adielewski
2001]. A significant lowering of water surface léeentributed to the break of
bogging processes and the beginning of biocherri@asformations. Peat layers
with no water are subjected to irreversible conioacand concentration of peat
matter. Surface soil layers with no water lift ¢@wvered. At the same time, a
change in soil structure takes place, with resglthange of its physicochemical
properties.

Peat in Sosnowica cross-section was lowered atatieeof 7 mm annually
due to dehydration. Thus, it involved changes dffgoysical features. Analysis
of soil 0-30 cm layer revealed that specific antllinee densities as well as ash
content increased, while porosity decreased. Thatgst changes (50% increase
of ash content) were the consequence of soil misati@n.

It was found that peat dehydration caused unfalmenaineralisation and
murshing processes, leading to changes in soilrvggtem. Worsening of wa-
ter system was most apparent in the aspect opsmlsity decrease and decrease
of water content accessible for plants (pF = DD8eper water level in 1976 in
relation to 2002 was a result of different inteysit meteorological droughts. In
1976, meteorological drought caused the appearahe®il and hydrological
droughts, while only the soil drought occurred @02 [Szajdaet al 2007,
tabedzki and Lény 2008]. Weaker at present dynamics of water lesgellla-
tions mainly results from poor technical conditiohmelioration ditches that,
not conserved, are overgrown with plants.

Plant communities were another habitat componetitlas analysed. Per-
formed analyses revealed that uniform communiti€&sHolocetum lanati
Deschamsietum caespitosaandJuncetum effushippeared on waste part of the
object. Thus, total hay yield from control plotssm2 dt-ha, whereas on in-
tensively performed meadows it amounted to 120adt{Bankowska and Za-
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stawny 2003]. Moreover, the hay was characterisedeby poor nutritive value
resulting from large content of weeds and shorsgspecies. Giving up mineral
fertilisation is the main reason for bad conditargrasslands.

In spite of economic abandonment of the use of mwadn the examined
object, phenomena of denaturalisation of wetlarstoration did not appear.
This fact results from periodical exaggerated lomgeof the mirror of ground-
water to the depth of the over 70 cm. As a redutiis phenomenon, a demotion
followed, both of the ecological and of the prodorctadvantages. Hence the
need for agricultural-environmental programs thak imk the requirements of
balanced farming harmoniously with local re-natisettlon of wetlands and en-
richment biodiversity.

CONCLUSIONS

All performed analyses permitted the formulationtleé following conclu-
sions:

1. Water management on peats should tend to balageeclopment of
those areas by creating air and water conditionsui@ble for agricultural pro-
duction as well as maintaining and protecting ratrgsources.

2. Due to the area dehydration, peat was lowerdaeatate of 7 mm annu-
ally, with associated changes in soil physical prips. Thus, specific and
volume densities and ash content increased, whilesjty decreased.

3. Changes of pratotechnics level, mainly intensftperformance, contrib-
uted to disappearance of valuable grass specieswamssion oDeschamsi-
etum caespitosagssociations with considerable percentage of weeds

4. Influence of improper performance of meadow gstesns under condi-
tions of satisfactory plant supply with water wadicated by lower yields and
simplification of botanical composition of meadowasd. Protecting these areas
against devastation is naturally, economically, ecalogically justified.

5. In spite of economic abandonment of the use eddows on the ex-
amined object, the phenomena of denaturalisatiometiand restoration did not
appear. Hence the need for agricultural-environailgmtograms that will link
the requirements of balanced farming harmoniousti Wcal re-naturalisation
of wetlands and enrichment biodiversity.
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FUNKCJONOWANIE EKOSYSTEMOW BKOWYCH W DOLINIE RZEKI PIWONII
40 LAT PO JEJ ODWODNIENIU

StreszczenieCelem pracy jest ocena funkcjonowania ekosystakawego, stosunkéw powietrz-
no-wodnych i zachodzych przemian glebowych w dolinie rzeki PiwonialdDpo jej odwodnie-
niu. Podstaw pracy stanowi badania hydrogeologiczne przeprowadzone w lat&#t 1 2005
oraz stosunkéw wodnych w suchych latach 1976 i 2@®2olesiu Lubelskim w Sosnowicy, na
uzytkach zielonych zmeliorowanych i zagospodarowanydatach 1963-1965, a obecnie niewta-
sciwie wzytkowanych. Zmiana stosunkéw wodnych oraz intetksygfia produkcji, a nagbnie za-
niechanie mytkowania przyczynialy gido ksztattowania innych komponentéw siedliska. 8 n
stepstwie odwodnienia nagtilo osiadanie powierzchni terenu, mineralizacjasynarganicznej
oraz wzrost gstoici objetosciowej i popielndci oraz zmniejszenie porowatn gleb. Wptyw nie-
wiasciwego uytkowania w warunkach optymalnego uwilgotnienisbgl@rzyczynit s do zanika-
nia wartgciowych gatunkow traw i sukcesji asocjabjeschampsietum caespitosae znacznym
udziatem chwastow oraz spadkiem plonowania i umzeEaiem sktadu botanicznego rugkdwej.

Stowa kluczowe:stosunki wodne, degradacja gleb, plonowaniérozbiorowiska rélinne



