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NATURAL AND UTILITY VALUES OF MEADOW COMMUNITIES OF THE ORDER

ARRHENATHERETALIA IN WALBRZYCH COUNTY
IN RELATION TO HABITAT CONDITIONS

Summary

The aim of this study was to estimate natural atildyuvalues of meadow communities of the ordahA&natheretalia situ-

ated in Watbrzych County in relation to habitat ddions. Moisture and trophic status were seledi@danalyses from

among many habitat conditions. Plants of fresh tebidominated (57-62% of the total number of sgm®dn all described

communities (Arrhenatheretum elatioris, Poa pratef®stuca rubra, Agrostis capillaris-Festuca rubrBrisetum flaves-

cens). Phytocoenoses of the order Arrhenatheretdl@ved a high species richness amounting frono 835 species. De-
pending on community, diversity index varied fro8020 3.40. Comparative analysis of natural vadation showed that
studied communities had small to medium naturalesl The share of plant functional groups diffesetbng studied phy-
tocoenoses. Grasses constituted 14.8 to 17.7%eafutard and legumes — from 8.9 to 14.5%. Herbsveeelds were the
most numerous groups in meadow communities andilootgd in more than 60% to the sward compositidapending on

phytocoenoses, the number of utility value (Lwuhefsward varied between 5.4 and 6.4 which plabedneadows in the
group of mean to good fodder quality (Lwu>6.0). fleened evaluation allowed to distinguish Trisetdavéscens commu-
nity, which showed the highest natural and utiiajue.

Key words habitat factors, meadow communibatural value, the Sudetes, utility value

WALORY PRZYRODNICZE | U ZYTKOWE ZBIOROWISK £ AKOWYCH Z RZ EDU
ARRHENATHERETALIA W POWIECIE WALBRZY SKIM
NA TLE WARUNKOW SIEDLISKOWYCH

Streszczenie

Celem pracy byto okgkenie wartdgci przyrodniczo-gytkowej zbiorowiskgkowych z rgdu Arrhenatheretalia zlokalizowa-
nych w powiecie watbrzyskim, na tle warunkow ssiahivych. Spood wszystkich czynnikéw siedliskowych do analizy w
brano uwilgotnienie i trofizm. We wszystkich omawyizh zbiorowiskach wygiujgcych na badanym terenie (Arrhenathere-
tum elatioris, Poa pratensis-Festuca rubra, Agrestapillaris-Festuca rubra, Trisetum flavescensinilwowaly raliny sie-
dlisk swiezych z udzialem od 57 do 62% og6tu gatunkéw. Fitozgibadanego terenu zedu Arrhenatheretalia charakte-
ryzowaly s¢ duzym bogactwem gatunkowym — od 83 do 115 gatunkéliczOby na podstawie badavskanik réznorod-
nasci H' przyjmowat wartdé¢, w zalénasci od zbiorowiska, od 2,99 do 3,40. Analiza poréweoza waloryzacji przyrodni-
czej wykazataze badane zbiorowiska charakteryzowaky miatymi isrednio matymi walorami przyrodniczymi. Udziat po-
szczegOllnych grup funkcjonalnychilno w badanych fitocenozach byt znicowany. Trawy stanowity od 14,8 do 17,7%
skladu runi, a réliny bobowate od 8,9 do 14,5%. We wszystkich badtambiorowiskachgkowych najliczniejsz grupe
stanowity ziota i chwasty, a ich udziat w runi wgitgponad 60%. W zataasci od badanej fitocenozy liczba waidtd uzyt-
kowej runi (Lwu) wahata siod 5,4 do 6,4, co charakteryzuje je jakkito miernej i dobrej (Lwu>6.0) wartai paszowe;j.
W przeprowadzonej ocenie wafto przyrodniczo-gytkowej wyréniato si zbiorowisko z Trisetum flavescens, ktére cha-
rakteryzowalo i najwieksz; wartascig przyrodnicz i uzytkowg runi.

Stowa kluczoweczynniki siedliskowe, zbiorowiskgkbwe, warté¢ przyrodnicza, Sudety, wastouzytkowa

1. Introduction

Many habitat conditions like soil, moisture, iresibn,
elevation above sea level affect the developmenlart
communities [1]. Moisture.is particularly importaamong
these factors. Moisture determines soil trophitcustapH
and affects soil processes thus contributing tfedifitia-
tion of meadow habitats and species compositioplanfit
communities [2]. Close relationship between hakitatdi-
tions and phytocoenotic character is decisive fodpctive
and non-productive functions of plant communitiésy;
management and its intensity [3, 4].

Many meadow communities, including those in the

several decades [5]. Natural conditions in mountai@as
make them particularly susceptible to abandonméutilo-
sation, which is associated with less favourablenage-
ment conditions. Studies performed in the Tatra Mains
demonstrated that the abandonment of traditioredgjand
use was followed by changes in the compositionvedrd
and by the loss of their natural and utility va[éé Since
permanent grasslands cover a significant part o€altur-
ally utilized area of the Sudetes (more than 50%) if is
important to study floristic composition of mead@am-
munities, which would enable assessment of thessqmt
status, biological and utility value.

The aim of this study was to assess natural aitity ut

Sudetes, have underwent unfavourable changes ifashe value of meadow communities of the orderhenathere-
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talia in one of the counties located in the Sudety in-Wa presence of rare and endangered species and orsityive

brzyski district, counties in relation to habitainditions —
moisture and trophic status. It represents mourntgion
of the Sudetes with respect to both physiograpbicdc
tions and land use structure.

Agricultural lands occupy 17 thousand ha in thentp
(18% of its total area). 56% of these lands (aloditthou-
sand ha) is covered by permanent grasslands, m@4t%)

by meadows. Brown leached and acidic soils domiirate
the county. Grasslands are dominated by 2z soil-

agricultural complex (66%), the remaining grasstaade
classified in 3z complex [8].

2. Study area and methods

Field studies were made in the years 2009-201&xen
tensively used (mown once or mown and grazed) and
not used meadows situated in Walbrzych County (fig.
Watbrzych County is one of the four counties in Swale-
tes situated in south-western Poland in Délggkie Prov-
ince. According to physiographic division of Polarite
county belongs to the two macroregions: Pogorzendec
niosudeckie and Sude$yodkowe [9].

Altitude range [m a.s.l.]

I 1 400-1 600 ] 600-800
I 1 200-1 400 ] 400-600
[ 10001 200 [ 200-400
] 800-1000 [__] Border of Walbrzych Count
Location grassland
cover by the study

0 5 10 20 km

o

Source: own studies
Fig. 1. The study area

0]

indexH’ [13]:
H'=-> (p)(log; )

where:
> —the number of all species in the community,
pi — the number of occurrences of a species in relevés

Natural valorisation was made according to the nmtho
proposed by @wit [14]. Utility value of meadow communi-
ties was determined with the Filipek’s method [15he
method considers fodder value of particular plarecses,
their growth rate and toxic properties. From thdata the
number of utility value (Lwu) was calculated ané thum-
ber of species valuable as fodder (Lwu>6.0) wasmii he
structure of functional plant groups was estimatstth the
division into grasses, legumes and herbs and weHus.
share of rushes and sedges, seedlings of treestaots
and melliferous plants was recorded. Estimatiomatfitat
conditions (soil moisture W and trophic index Trasaper-
formed with the phytoindication method based on the
analysis of floristic composition of communitiesthvithe
use of the index numbers after Zarzycki et al. [IBje
numbers were proposed as a result of Polish taxmadm
and geobotanical studies and characterise Polighul@o
tions of vascular plants on the background of |atiahatic
and edaphic conditions. The scale for soil moisiarsix-
grade and for trophic status is five-grade in ihing order.

3. Results and discussion
Habitat conditions

From among habitat factors, soil moisture and hrop
status were selected for analyses. According toynean
thors [2, 3, 17] these factors exert a significampact on
species composition, density and species divediflant
communities. Studies byyszkowska [17] indicate that
species composition of plant communities of theeo#t-
rhenatheretalia properly reflects moisture conditions of
their habitat.

Plants of fresh habitats, whose share varied f8@nto
69% of all species, dominated in all analyses comitias
in the study area (fig. 2, 3). Most species of ¢hkabitats
were found in patches of the communityrhenatheretum
elatioris (74) and the least — in the commuritga praten-

Studies on meadow vegetation were performed with thsis-Festuca rubra(57). A bigger share of species form

Braun-Blanquet method [10]. In total, 242 relevésrev

made of an area of 25°neach, in uniform patches. Ob-

moist and wet habitats was found in two phytocoesaps
Arrhenatheretum elatiorigf19%) and in the community

tained material underwent phytosociological analyse with Trisetum flavesceng21%). In thePoa pratensis-

Classification of communities and their charactmssare
given in Paszkiewicz-Jasika and Nadolna [11]. All dis-

Festuca rubracommunity the share was small (9%). A
group of species characteristic for dry habitatodtout

tinguished meadow communities belong to the clas€2%) in this community. These results confirm dega

Molinio-Arrhenathereteato the ordersArrhenatheretealia
(communitiesArrhenatheretum elatioriandPoa pratensis-
Festuca rubracommunity withAgrostis capillaris-Festuca
rubra and community with Trisetum flavescehsand
Molinietalia (community withAlopecurus pratensjs Most
numerous were communities of the ordArrhenath-

ported in the literature [3, 12, 17].

Analysis of vegetation for the occurrence of spgci
characteristic for soils of a definite trophic s&tshowed
the biggest share of species that prefer rich ¢gphtc) and
very rich soils (from 47 to 54%), less species 4246) pre-
ferred poor (mesotrophic) soils. The share of ggefiom

eretealia— lowland and mountain grassland communitiegligotrophic habitats was slightly higher in tRea praten-

[12].
Distinguished meadow communities of the order

sis-Festuca rubracommunity than in other meadow com-
munities. Such findings seem to confirm studiesZygz-

rhenatheretealiawere characterised for their natural andkowska [17] and Nadolna [3], who found substarstare

utility value in relation to habitat conditions. thaal values
were assessed based on the total number of speni¢ise
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Source: own studies

Fig. 2. The share of plants species groups (%)aciernistic for a definite moisture in the surveyedadow communities;
soil moisture indices (W): 2 — dry, 3 — fresh, #neist, 5 — wet. Explanation: Com.1Afrhenatheretum elatiorjisCom.2 —
communityPoa pratensis-Festuca rubr&€om.3 — community witigrostis capillaris-Festuca rubraCom.4 — community
with Trisetum flavescens

100% -
90%
80% -
70% -
60% |
50% -
40%
30% |
20% -
10% -
0% -
Com.1 Com. 2 Com. 3 Com. 4
M Rich solis (4,4-3,4-5,5) B Moderately soils (3,3-2,3-4,3-5) Poor soils (2,2-3)

Source: own studies

Fig. 3. The share of plants species groups (%)aciaristic for a definite trophic type in the suyed meadow communities
(Tr); soil moisture indices: 2 — poor soils, 3 —dreately poor soils, 4 — rich soil, 5 — very riail sExplanation: Com.1 —
Arrhenatheretum elatiorjSCom.2 — communitfPoa pratensis-Festuca rubr&€om.3 — community witlgrostis capillaris-
Festuca rubraCom.4 — community witfiirisetum flavescens

Natural value 20, 21], who carried out their studies in the Sedetgion.
Studies by Kostuch [2] in the Carpathians and bddllza
Phytocoenoses of the ordArrhenatheretealiain the [3] in the Sudetes showed that phytocoenoses ticines
study area were characterised by relatively higbcigs species grow at an altitude between 300 and 75G i @n
richness — from 83 to 115 species. The higheskt not@ber  slopes inclined to 0and on compact soils. All analysed
of species (115) was found in the community dongiddty = meadow communities conformed to these parameters.
Trisetum flavescend his community was found in mown- The diversity index’is the the parameter determining
grazed meadows, where animal stock did not exceled 1 natural value (tab. 1). Meadow communities hadtiredty
ha® of grasslands situated more than 550 m a.s.l. Frofmigh value of this index from the highest’ €3.40) inAr-
studies byZyszkowska et al. [18] it appears, that mowingrhenatheretum elatiorisommunity to slightly lowerH’ =
followed by grazing is the best way of maintaininigh  3.39) in the community witfirisetum flavescenslinimum
species richness of grassland communities. The dbwevalue of this index (less than 3) was calculated tfee
number of species (83) was noted in ea pratensis- community withAgrostis capillaris-Festuca rubravarious
Festuca rubracomunity that occupied habitats situated 43Cauthors carrying out their studies in the Sudet&onrted
- 520 m a.s.l., which were mown or not used. Olethire-  different diversity indices. FoArrhenatheretum elatioris
sults about the total number of species in gradstaom- community it varied from 1.76 [22], 1.78 [20], 2.(#81] to
munities are higher than those given by other astit9, 2.48 [3].
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Table 1. Natural values of the analysed meadow camties

Overall number H' Mean valor- | Valorisation Natural

Syntaxon . . Lo
of species index isation index class values

Arrhenatheretum elatioris 113 3.40 2.0 Il small
Community . 83 3.92 19 I medium-
Poa pratensis-Festuca rubra small
Commynlty \{Vlth. 102 294 18 I medium-
Agrostis capillaris-Festuca rubra small
Community with 115 3.39 2.0 1l small
Trisetum flavescens

Source: own studies

According to Szoszkiewicz and Szoszkiewicz [23 th Nadolna [27] and Paszkiewicz-Jasia [21], slightly smaller
natural value of plant communities is evidencedtbg by Grynia and Kryszak [19]. Species of this grauguded i.a.
presence of rare and endangered species. VeryblaluaLathyrus pratensi&., Lotus corniculatud.., Trifolium repens
species were found in studied plant communitietuding L., Trifolium pratensé.. and Trifolium dubiumSibth. Accord-
those legally protected in Poland lildatanthera bifolia ing to Filipek [15] these species are of good oy g®od util-
(L.) Rich) andCarlina acaulisL. in the communityAr- ity value (tab. 2).
rhenatheretum elatiori®r Carlina acaulisL. in the com-
munity with Agrostis capillaris-Festuca rubra

Both are on the list of partially protected plapecies
[24]. There was one strictly protected speci€&ymnadenia
conopsea(L.) R. Br. subsp.conopseain the community
with Trisetum flavescensSimilar results were obtained by

Grynia and Kryszak [19Kyszkowska [25] and Kryszak et and therefore, improve nutritive value and palditybof

al. [22] in their studies on grasslands in the $esle fodder obtained from such meadows [28, 29]. Hents a
Studied meadow communities had medium small to ’ )

S . weeds constituted more than 60% of sward in allysed
small natural values. Natural valorisation indexieg from . .
o meadow communities, typical weeds averaged about. 20
1.8 to 2.0 and valorisation class was Il — lll. Maoaluable

. Most species of herbs and weeds group were fouridein
among analysed meadows appeakethenatheretum elati- . . . i
) ) ) g community withTrisetum flavescendderbs and weeds in-
oris community and the community wiffisetum flaves- cluded desired species that increase fodder valine -so-
cens Protected species considered in thavi®s method b

. called fodder herbs. The percentage of these speoiasti-
[14] were found in th\_ese phyto_coenoses. '_I'h_e st_hdyved tute about 18%. Most frequent in this group wek
that not all of recognised species had their irglides e.g. : . X : . .
: . - . : ... chemilla monticolaOpiz, Achillea millefoliumL. s. str.,
Carlina acaulis which was found in the community with

. P . Taraxacum officinalé=.H. Wigg., Plantago lanceolatd..
Agrostis capillaris-Festuca rubrand inArrhenatheretum _andLeucanthemum vulgateam. s. str. The group included

elatioris community. In such a situation, calculated valori- : I .
. . . also undesired species like toxXimlchicum autumnalé.,
sation classes might be underscored, which wasfalsal L ;
Senecio jacobaeh., Tanacetum vulgaré., Euphorbia cy-

in studies by Podlaska [26]. Kryszak et al. [22}anted parissias L. or parasiticRhinanthussp. Studied meadow

slightly higher values of the mean valorisation @rdor "
. S communities hosted also a few rush speciesicus con-
communities of the ordeArrhenatheretealiain Klodzka .
. : . glomeratusL., Luzula campestrid..(DC.), Luzula luzu-
Valley in the Sudetes. They varied from 2Pbé pratensis- . . ; )
i loides(Lam.) Dandy & Wilmott and one species of sedges:
Festuca rubrato 3.3 Arrhenatheretum elatior)s X ; : : .
Scirpus sylvaticug. Their share in meadow sward did not
exceed 3.5%. There were also few seedlings of {®&i&
sp.,Acer sp.,Sorbussp.) and shrubsRpsasp.,Rubussp.),
Various functional groups of plants (grasses, neggl from three to six species per community. Analysehdow
herbs and weeds) contributed in different proportio the communities were characterised by not very diffdated
structure of studied phytocoenoses. Grasses wemadkst im-  utility value of their sward. The number of utiliyalue
portant group of plants in meadow communities aecidéd ranged from 5.4 to 6.4. Respective values for thdefes
upon their efficiency and fodder value [2]. Thershaf grasses given by other authors [22, 27] varied from 5.28t@8. The
varied from 14.8 to 17.7%. Slightly higher per cehgrasses sward of the community witArisetum flavescenand of
in meadow communities of the Sudetes was foundgni& Poa pratensis-Festuca rubreommunity should be consid-
and Kryszak [19] and by Paszkiewicz-daka [21]. The big- ered good (Lwu>6.0), that from other communitiemean.
gest share of grasses in this study was notecindmmunity  Similar results forPoa pratensis-Festuca rubrand Ar-
with Agrostis capillaris-Festuca rubrand the smallest in the rhenatheretum elatioriscommunities were obtained by
community withTrisetum flavescens Paszkiewicz-Jasska [21] but Kryszak et al's [22] data
Legumes, due to high concentrations of proteitamins  were different. In own research 6% undesired sgegtaxic
and mineral compounds, are important componenwafdsin = and parasitic) were noted in eachfsfhenatheretum elati-
meadow communities. Studied plant communities Ha t oris community and in the community witkgrostis capil-
smallest share of legumes in sward ranging fror8®Ar-  laris-Festuca rubra which decreased utility value of the
rhenatheretum elatiorisommunity to 14.5% in the commu- sward of these phytocoenoses. 3.6% undesired spaseie
nity Poa pratensis-Festuca ruhraimilar results for grass- noted inPoa pratensis-Festuca rub@mmunity.
lands in the Sudetes were obtained by Paszkiewmk a

Studies performed in the Sudetes by Grynia and
Kryszak [19], Paszkiewicz-Jaska and Nadolna [27] and
by Paszkiewicz-Jasska [21] indicated, that most Sudetes
meadows are the so-called multi-species herb meadow
Species of this group are rich in macro- and miements
and carotenoids, have dietetic and therapeutic guties

Utility value
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Table 2. Utility values of the identified meadownmmunities

The structure of plant functiona Seedlings of Share of
o o
Syntaxon FVS| groups (%) Rushes and trees and nutrmonallyv Melliferous plants
herbs sedges valuable species

grasses| legumep shrubs (%)

and weeds (%)

Centaurea jaceal., Chamaenerion angustifolium(L.) Scof
Geranium pratense L., Heracleum sphondyliuL. s. st
Leucanthemum vulgaream. s. str. Lotus corniculatus.., Lychn
Arrhenatheretum elatioris 6.0 15.0 8.9 67.5 35 5.3 18.6 flos-cuculi L., Ranunculus repenk., Sedum maximurgL.) Hoffm
Solidago virgaureal. s. str.,Symphytum officinalé., Taraxacui
officinale F. H. Wigg.,Thymus pulegioidels., Trifolium hybridumL.
Trifolium pratense.., Trifolium repend.., Vicia craccal.

Centaurea jaceal., Heracleum sphondylilL. s. str., Lathyrt
pratensisL., Leontodon autumnalik., Leucanthemum vulgarean
Community s. str., Lotus corniculatusL., Medicago sativalL. s. str.,Prunell
Poa pratensis-Festuca rubra 63 169 14.5 63.8 ) 48 26.5 vulgarisL., Ranunculus reperis, Sedum acré., Solidago virgaur
L. s. str.,Taraxacum officinalé=. H. Wigg., Trifolium hybridumL.
Trifolium pratense.., Trifolium repend.., Vicia craccal.

Centaurea jaceal., Chamaenerion angustifolium(L.) Scof
Heracleum sphondylil. s. str.,Lathyrus pratensi&., Leucanthemt
Community with vulgare Lam. s. str. Linaria vulgaris Mill., Lotus corniculatud..
A : o | 54 17.7 11.8 65.7 2.0 5.9 15.7 Lychnis flos-cuculiL., Primula veris L., Prunella vulgaris L.

grostis capillaris-Festuca rubrg .

Ranunculus repens., Sedum maximunfL.) Hoffm., Taraxacu
officinaleF. H. Wigg.,Thymus pulegioides., Trifolium hybridumL.
Trifolium pratense.., Trifolium repend.., Vicia craccal.
Centaurea jaceal., Chamaenerion angustifolium(L.) Scof
Geranium pratensd.., Heracleum sphondylil. s. str., Lathyru
pratensisL., Lathyrus sylvestrid.., Leucanthemum vulgaream.
Community with str., Lotus corniculatug.., Lychnis flos-cuculL., Ranunculus repe
Trisetum flavescens 64 148 10.4 68.7 35 26 174 L., Sedum maximunfL.) Hoffm., Solidago virgaureaL. s. sti
Symphytum officinalé., Taraxacum officinalé=. H. Wigg., Thymt
pulegioides L., Trifolium hybridum L., Trifolium pratense L.
Trifolium repend.., Vicia craccal.

Source: own studies

Moreover, many species of high fodder value (Lwu>5. References
6.0) were found in this community, their densitysywbhow-
ever, low.Trisetum flavescensommunity had the highest [1] Kryszak A.. Grynia M.: Najogstsze przyczyny zmian ekosys-
Lr:/vu =h6'4]." The share .Of valuable EpeCIes was :ma” temow ’qko’wych. Zesz. Nauk. AR Krakdéw, 328,Zymnieria
there than inPoa pratensis-Festuca rubreommunity but Srodowiska, 2001, 21, 593-600.

they occurred in higher densities [11]. Utility ualof the 2] Kostuch R.: Przyczyny wyspowania rénorodngci flory-

sward depended more on the coverage by specieglof h stycznej ekosysteméw trawiastych. Annales UMCS.i8&ct
fodder value than on the number of species, whictfiens Suppl., 1995, 23-32.

the results obtained by Paszkiewicz and Nadolng. [27[3] Nadolna L.: Wartéci przyrodnicze Sudeckichzytkow zie-

Meadow vegetation contained also melliferous plants lonych o zrénicowanym sposobiezytkowania na tle wa-

which according to many authors [30] increasesuiiliy rutr:k(’)w siedlistowych i fizjogr(afi(;znych. Wodsrodowisko
Obszary Wiejskie, 2012, 12, 4(40), 181-201.

raczuk J.: Rola trwatychaytkéw zielonych wsrodowisku

value of analysed meadow sward. 41 Prosezuk J.- Rol Ivehavtkow ziel h wérodowisk

przyrodniczym kraju. Zesz. Probl. Post. Nauk Roby4d,

4. Conclusions 221, 11-22.
[5] Dradrach A., Gawdzki J., Gierula A., Sokolska D., Wolski

1. Meadow communities of the ord&rrhenatheretaliain K.: Zmiany florystyczne na odtogowanychiytikach zielo-
the Sudetes are characterised by different speiciesess nych w Sudetach na przyktadzieayc koto Dusznik. Pro-
from 83 to 115 species in totdlrisetum flavescenis the blemy Zagospodarowania Ziem Gorskich, 2007, 54; 3@
community richest in plant species. [6] Wesotowska M.: Zmiany shinnosci takowej Tatr Zachod-

o ) ) ) o nich i ich przedpola w ggu ostatniego poétwiecza. W: Diu-
2. Floristic diversity expressed with diversity exdH’ was gookresowe zmiany w przyrodzie iyitkowaniu TPN, M.
moderate (2.94 to 3.44) and the highest diversiyg found Guzik (red.), Wydawnictwa Tatraakiego Parku Narodowe-
in Arrhenatheretum elatioricommunity and the commu- go, Zakopane, 2009, 91-104.
nity with Trisetum flavescens [7] Zestawienie danych dotygzych wybranych gmin w Sude-

o ) L ) tach. Wroctaw, DODR, 2008, 58 ss.
3. Natural valorisation made with theWdit's method in-  [8] Nadolna L.,Zyszkowska M.: Characteristics of grassland in

dicates medium small to small natural values oflyeeal the Polish Sudetes in view of fodder productioreptial and

phytocoenoses; it doesn’t, however, fully reflectunal grassland protection. Journal of Water and Land eldp¢

value of meadow communities of the orderhenathere- ment, 2011, 15, 29-40.

talia. [9] Kondracki J.:Geografia fizyczna Polski. Warszawa: PWN,
2000.

4. Protected and endangered speci®aténthera bifolia [10] Pawlowski B.:Sktad i budowa zbiorowisk gbnnych oraz

(L.) Rich), Carlina acaulisL., Gymnadenia conopsea.) metody ich badania. W: Szatasliona Polski. T. 1. W. Sza-

R. Br. subspconopsepwere found in the composition of fer, K. Zarzycki (red.), Warszawa: PWN, 19237-269.

meadow communities, which increases their natuahiles [11] Paszkiewicz-Jasska A., Nadolna L.: Zbiorowiskaakowe
w powiecie watbrzyskim — midiwosci ich ochrony w ramach

5. Only two communities Roa pratensis-Festuca rubra pakietow przyrodniczych programu roktodowiskowego.
and the community witiirisetum flavescehsleveloped the Woda Srodowisko Obszary Wiejskie, 2013, 13, 1(41),
sward of good utility value (Lwu>6.0). 115-128.

) o ) . [12] Matuszkiewicz W.: Przewodnik do oznaczania zbiosbwi
6. Performed evaluation distinguished the commuwiti roslinnych Polski. Warszawa: PWN, 2007.
Trisetum flavescersf highest utility value of the sward and [13] Magurran A.E.: Ecological diversity and measurement
of remarkable natural values. Chapman and Hall. Cambridge, 1996.

Anna PASZKIEWICZ-JASINSKA, Aleksandra STEINHOFF-WRZESNIEWSKA 59 ,Journal of Research and Applications in Agricultural Engineering” 2015, Vol. 60(4)



[14] Oswit J.: Metoda przyrodniczej waloryzacji mokradetyni- [23] Szoszkiewicz K., Szoszkiewicz J.: Ocenandrodndci ga-

ki jej zastosowania na wybranych obiektach. Malef.. Nr tunkowej pratocenoz na przyktadzie wybranych zhios&.
35, Falenty, Wydaw. IMUZ, 2000. Pozn. Tow. Przyj. Nauk. Wydz. Nauk Rol. i doe 1998,

[15] Filipek J.:Projekt klasyfikacji rélin takowych i pastwisko- 85,47-51.
wych na podstawie liczb wakti uzytkowej. Postpy Nauk  [24] Rozporadzenia MinistraSrodowiska z dnia 9 pgaziernika
Rolniczych, 19734, 59-68. 2014 r. w sprawie ochrony gatunkoweglio, Dz. U. 2014,

[16] Zarzycki K., Trzchska-Tacik H., Réaaski W., Szelg Z., poz. 1409.

Wotek J., Korzeniak U.: Ecological indicator valugfsvascu-  [25] Zyszkowska M.: Chronione gatunkistm i siedliska uyt-
lar plants of Poland. Krakéw, Wydaw. Inst. Bot. PAN02. koéw zielonych w dolinie rzeki gorskiej - Bystrzy&usznic-

[17] Zyszkowska M.: Zbiorowiska z ¢du Arrhenatheretaligako kiej, Woda Srodowisko Obszary Wiejskie, 2006, 6, 2(18),
wskaznik  warunkow  siedliskowych.  Wod&rodowisko- 387-396.

Obszary Wiejskie, 2007, 7, 2b (21), 205-218. [26] Podolska M.: Walory przyrodnicze rigtkowanych 4k po-

[18] Zyszkowska M, Nadolna L., Paszkiewicz-da&ia A.:Cha- bagiennych Dolnegslaska. Irzynieria Ekologiczna, 2012,
rakterystyka zbiorowisk aytkéw zielonych Goér Suchych 29, 130-140.

(Sudety) pod #em zré&nicowanego gospodarowania. Acta [27] Paszkiewicz-Jasska A., Nadolna L.: Warté uzytkowa su-
Botanica Silesiaca, 2011, 6, 115-124. deckich uytkéw zielonych w gospodarstwach prowackzch

[19] Grynia M., Kryszak A.Wartcs¢ gospodarcza sudeckichkt dziataing¢ w systemie rolnictwa ekologicznego. Journal of
w okolicy Karpacza. Poznakie Towarzystwo Przyjaciot Research and Applications in Agricultural Enginegyin013,
Nauk, Wydziat Nauk Rolniczych i keych, 199987, 27-31. Vol. 58 (3).

[20] Zyszkowska M., Paszkiewicz-Jaska A.: R@norodndaé flo- [28] Traba Cz.: Zawart& niektérych makroelementéw i mikro-
rystyczna zbiorowisk iytkdw zielonych Pogoérza Ziotoryj- elementéw w runi zbiorowiskikowych o duym udziale ro-
skiego. Wodarodowisko Obszary Wiejskie, 2010, 10, 4(32), $lin dwulisciennych. Zeszyty Problemowe Pgsiw Nauk
307-318. Rolniczych, 1997, 453, 331-337.

[21] Paszkiewicz-Jasska A.: Natural and utility characteristic of [29] Trzaské M.: Rola zi6t w runi trwatych gytkdéw zielonych.
Sudetes grasslands used in extensive beef catledibg. Zeszyty Problemowe Pegow Nauk Rolniczych, 1997, 453,
Journal of Research and Applications in Agricultugalgi- 339-348.
neering, 2014, Vol. 59 (4), 50-55. [30] Kryszak J., Kryszak A., Klarfyska A., Strychalska A.: Wa-

[22] Kryszak. A., Kryszak J., Strychalska A.: Naturaldanse loryzacja uytkowa i przyrodnicza zbhiorowiskikowych kla-
value of meadow communities of mountain and lowlagd sy Molinio-Arrhenatheretea wybranych dolin rzecznych
gions. Grassland Science in Europe, 2011, 16, 220-4 Wielkopolski. Fragm. Agron., 2009, 26(1), 49-58.

Anna PASZKIEWICZ-JASINSKA, Aleksandra STEINHOFF-WRZESNIEWSKA 60 ,Journal of Research and Applications in Agricultural Engineering” 2015, Vol. 60(4)



