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THE ROLE OF USEFUL PLANTS IN MOUNTAIN MEADOW-PASTUR E COMMUNITIES
FROM MOLINIO-ARHENATHERETEA CLASS

Summary

The aim of this study was to analyze the speciggosition of seven communities of mountain grassiaelected in the
Kiodzko County, with regard to the presence ofulgdfints, whose share largely determines the pdggs of their use,
mainly as a fodder for ruminants, as a natural gdor obtaining pollen and nectar for Apidae, adlwas the base of me-
dicinal, edible or of potential culinary importangdants. The analysis was based on 221 phytosaggzbrelevés com-
pleted with Braun-Blanquet's method in the year®20013. Results of the research show that the nihajof distin-
guished communities was characterized by a godilyutalue number of the sward (UVN=6.1-7.2), witie exception of
Angelico-Cirsietum oleracei association (UVN=3.8ignificant share of plant species valuable forded plants with me-
dicinal properties, edible for humans and mellifesglants (providing pollen and nectar).

Key words mountain meadow-pasture communities, Klodzko Cowedlipple plants for humans, medicinal plants, rfefli
ous plants (providing pollen and nectar), utilitlwe

ROLA ROSLIN U ZYTKOWYCH W GORSKICH ZBIOROWISKACH £ AKOWO-
PASTWISKOWYCH Z KLASY MOLINIO-ARHENATHERETEA

Streszczenie

Celem pracy byta analiza skltadu gatunkowego siedzrhiorowisk gorskich aytéw zielonych wydhionych w powiecie
klodzkim, pod &em obecnsti roslin uzykowych, ktérych udziat w znacznym stopniu decydujacliwosciach ich
wykorzystania, gtownie jakérédla paszy dla zwiegz przeuwajcych, jako naturalnego miejsca pozyskiwania pytkow
pszczelich i nektaru dla owadéw z rodziny pszcztlgeh, a take bazy rdlin leczniczych oraz jadalnych lub o potencjal-
nym znaczeniu kulinarnym. Bado przeprowadzonej analizy stanowito 22lezdijtosocjologicznych wykonanych megod
Braun-Blanqueta w latach 2009-2013. Z przeprowagizbrbada wynika,ze wickszaé wyr&nionych zbiorowisk charak-
teryzowata si dobig wartascig uzytkowg runi (Lwu=6,1-7,2), z wyjtkiem zespotu Angelico-Cirsietum oleracei (Lwu=3,8)
znacznym udziatem gatunkoévslio wartasciowych paszowo, stin o wiasciwasciach leczniczych, jadalnych dla ludzi oraz
roslin pozytkowych (pytkodajnych i nektarodajnych).

Stowa kluczowegorskie zbiorowiskagkowo-pastwiskowe, powiat ktodzkisliny jadalne dla ludzi, réliny lecznicze, ro-
sliny pazytkowe (pytkodajne i nektarodajne), waktarytkowa

1. Introduction

transformation. This also caused the economic danmnt
resulting in a reduction in agricultural productionth the

The current functions of permanent grassland, -espeffect of a decline in the livestock population emdeduc-

cially in mountain and foothill areas, play an imant role
in shaping the sustainable development of the eengigion
[13]. Formerly, grasslands, as one of the companienthe
structure of agricultural land, were consideredyoas a
supplier of green biomass for production purpoSe¢wey
were to provide feed for ruminants, both in freshf dur-
ing grazing of animals and in the form of silagehay ob-
tained from the meadows farmed by mowing. Thisuis tb
the fact that still 20-30 years ago, the livestpdpulation
in Poland, especially cattle and sheep, was sevinals
greater than at present. Hence, the demand fon dviee
mass was enormous, also because the area of gchésla
relation to arable land was much smaller than eseant.

In the 1990s, significant structural and utilithamges
began in Polish agriculture as a result of socilitipal

Anna PASZKIEWICZ-JASINSKA, Marek KOPACZ, Robert KURNICKI

50

tion in the area of arable land. So far, intensiveded ar-
able land was slowly undergoing self-sodding oribaet

ately (especially after Poland's accession to theojean
Union) was transformed by farmers into extensiveaane
ows, often only for the purpose of obtaining directtruc-

tural subsidies [12].

The above conditions caused a significant exteasif
tion of management on permanent grasslands, whithol
a change in their species composition [4, 23]s Iparticu-
larly noticeable in mountain areas where structohainges
were characterized by greater dynamics and scage ith
other regions of our country. In poorly used measl¢of-
ten mowed only once) and extensively used pas({small
density of animal population), the produced grassnhss
is generally characterized by a higher biologicdle. Spe-
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cies diversity increases, emerge valuable plantispeof- group and two pasture communitigsolio-Cynosuretum
ten of high medicinal values [2, 32, 35], as wdllalible group and-estuco-Cynosuretugroup.

species for humans. Meadows with high biodiversitgo In this work, the analysis of the species compmsibf
become an area for the development of many anipgl s each of the distinguished plant communities wasiexhr
cies and a specific "pasture" fApidae[3, 10]. Bee pasture out. On this basis, there were specified:

is a collection of all plant species located witklie flight - the number of species in total and in individuglity
range of bees and supplying them with benefitgydben  (functional) groups, broken down into: grasdeabaceae
and nectar, sometimes also honeydew. Such spewes &erbs and weeds, as well as the proportion of glanim
called melliferous plants or depending on the piedikind the CyperaceagJuncaceaandEquisetaceadamily, seed-
of benefit - pollen or nectar species. Colloquiallg call lings of trees and shrubs and the share of plaatisp
them honey plants, although they do not provideelgon valuable for fodder (with a very good and good fedd
Their flowers give off a certain amount of sweettae, at- value - UVN > 6) - the division was based on Fikijé],

tracting insects in this way, for which it is mairgdnergy - utility value of sward expressed in the foddetuea
food [11]. The high species richness of permaneassy scores (UVN) in accordance with the point method- pr
lands gives the possibility of their multidirectadruse. posed by Filipek [6],

Therefore, the aim of the study was to analyzesfftee - share of medicinal and poisonous species - hgatth-

cies composition of distinguished meadow and peasturerties of species were adopted according to Rutkitsvs
communities from theMolinio-Arhenathereteaclass, lo- method [29],

cated in the Ktodzko County, with regard to thesprece of - share of edible species or of potential culinempor-
useful plants, whose share largely determines dissipili- tance - based on the research by tuczaj [20] amat- Sz
ties of their use as a source of fodder for runtirzamimals, Radziejewska [30],
places of acquisition of pollen and nectar fgpidag as - share of melliferous plant species (providinglgmoland
well as medicinal, edible or of potential culinampor-  nectar) according to studies by Kottowski [11] dsipli nski
tance plants. [18].

Latin names of vascular plants are given afterekiet
2. Study area, materials and methods al. [22].

Field research was carried out on meadows andneast 3. Results and discussion
located in the Klodzko County. It is one of coustiecated
in the Sudety Mountain Range, which extends mamiype Meadow-pasture communities covered by the study is
south-western Poland and northern Czech Repulbo, a characterized by a diverse number of vascular gpeties
with a small patch in Germany. Detailed descriptidrthe  from 34 to 150 (Table 1). On most of them (app@06o),
Klodzko County was presented by Paszkiewiczad&si more than 40 species were recorded in total. Adogrtb
and Helis [24]. Kostuch [15], this allows it to be considered asoanmu-
The vegetation research was carried out using theity of grasslands with a great diversity. Among thistin-
Braun-Blanquet [27] method in the years 2009-2(Al3y- guished communities, the greatest species richmess
tosociological relevés (total of 221) conductedneeadows characteristic to the pasture association bbélio-
and pastures used extensively were the basis sé thieid- Cynosuretumwhile the lowest toAngelico-Cirsietum ol-
ies. The above-mentioned paper [24] presents thtoptr  eracei used by mowing. However, the great species rich-
ciological affiliation of grassland communities amigeir ness does not determine the fodder value of svigrgrop-
exact characteristics. There were distinguishe@rsglant erties as feed for animals are affected by sudofaas: the
communities belonging td/olinio-Arrhenathereteaclass, amount of digestible energy, the content and qualfitpro-
five meadow communities:Arrhenatheretum elatioris tein, the content of minerals and vitamins, theataddility
group, Poa pratensis-Festuca rubreommunity, commu- of feed (desire to collect), the lack of harmfubstances.
nity with Agrostis capillaris-Festuca rubracommunity These properties are determined by the fodder vaflie-
with Trisetum flavescens Angelico-Cirsietum oleracei dividual species and utility groups of plants ie gward.

Table 1. Utilization characteristics of distingueshmeadow-pasture communities
Tab. 1. Charakterystykazytkowa wyrénionych zbiorowiskgkowo-pastwiskowych

Number of species Share of plant
. . - . . melliferous plants| species valuable
Plant community | oy | edible | medicinal| - toxic | medicinal and) (eq.icing pollen | for fodder
P p P P and nectar) (%)
Arrhenatheretum elatioris 83 35 25 5 3 17 21.7
CommunityPoa pratensis- 98 38 o8 5 1 o 19.4
Festuca rubra
Community withAgrostis 120 39 32 5 2 21 158
capillaris-Festuca rubra
Community withTrisetum 45 22 11 3 0 11 333
flavescens
Angelico-Cirsietum oleracei 34 9 8 2 0 7 23.5
Lolio-Cynosuretum 150 52 52 9 3 25 13.3
Festuco-Cynosuretum 81 35 26 3 0 18 21.0

Source: own studiesZtdio: opracowanie wtasne
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Grasses, mainly fodder grasses, often called nmids Species of the remaining dicotyledonous planterb$
are the most important group determining the efficy and weeds were the most numerous group in the especi
and value of fodder. The number of species frongtloeip  composition (Table 2). Their number in the swardthof
of grasses in individual communities was varied d@nd studied plant communities was very diverse, from@007
amounted from 6 to 22 species in meadow communitiespecies, they constituted 53-71% of the share. d&Relse
while in pasture communities - 19 and 23 speciedi@2). conducted in the Sudetes on grasslands by Grynia an
Their share in the sward of the researched plamnuani-  Kryszak [8], Paszkiewicz-Jasika and Steinhoff-
ties ranged from 15% in tHeplio-Cynosuretunassociation Wrzesniewska [26] indicate that the majority of mountain
to 31% in the community witfirisetum flavescensodder meadows are multi-species herbal meadows wheres herb
grasses were an important element in the swardeo$tud- account for over 50%. In all plant communities thkow-
ied communities, their number in individual plamnomu-  ing species composition was most abundaithemilla
nities was 3 to 9 species, and their share in geciess monticola Achillea millefolium Plantago lanceolata
composition ranged from 5 to 13%. Most speciesalfiv. Taraxacum officinaleLeucanthemum vulgaréieracleum
able grasses were recorded in tAgrostis capillaris- sphondylium According to many authors among others
Festuca rubracommunity. It is a community of transitional Koztowski and Swdrzyaski [16], meadows with herbs
nature [25]. The species with good and very goattlés  provide valuable green fodder, which is attraciiveerms
value (FVS>6) recorded in the studied communitiess a of taste, and its direct use for feeding providésdoverage
Arrhenatherum elatiyg=estuca pratensjlopecurus prat- of the need for most nutrients. Trzasket al. [31],
ensis Dactylis glomerataTrisetum flavescen&olium per-  Falkowski et al. [5] emphasize that herbs not danigrove
enne Poa pratensisand Phleum pratenseA greater share biological properties, but often combine the fegdithera-
of fodder grass species was characteristic to medtdan peutic and dietary properties, due to the contémhacro
pasture communities. and micronutrients, vitamins (B1, B2, C, PP), flagils,

Fabaceaeare the second important plant group in theorganic acids and other biologically active substsn The
sward affecting the quality of fodder - due to thigh con- demand for herbs as plant therapies is usually |simail
tent of primarily protein, vitamins and minerals.the stud- variable over time. Animals’ demand for herbs iases
ied plant communities, this group of plants belahtethe  with various ailments, while grazing they instinetly
least numerous, which is confirmed by research gotedl choose those species that are necessary for thgmAd-
in the Sudetes by Paszkiewicz-dakb and Steinhoff- cording to Radkowski [28], some herbs, suchGesum
Wrzesniewska [26] as well as Grynia and Kryszak [8]. Thecarvi or Alchemilla monticolaimprove the production ef-
number of species from the groupR#baceaeplants ranged fects and have a positive effect on health of atliméac-
from 3 species in thangelico-Cirsietum oleraceissociation cording to Filipek [6], these species have goodiéydorop-
to 12 species in theolio-Cynosuretunmassociation, and their erties, provided that their share in the sward dussex-
share in the sward of distinguished plant commesitanged ceed 5% of coverage. In the distinguished meadstupa
from 8 to about 13% (Table 2). In the groupFafbaceaea communities, among the herb species with good fodde
considerable number of species with good and veog dod- properties (UVN=7-8), four species were recordéd:
der value (3-8 species) were noted. The shareeséthpecies chemilla monticola Leontodon autumnalis Plantago
in the sward of the distinguished communities rdnigem 5  lanceolataand Carum carvi Their number ranged from 2
to 11%. In theAngelico-Cirsietum oleraceassociation, all 3 to 4. Percentage share of species valuable forefodtd
recorded species from the group Fdbaceaeare valuable most plant communities did not exceed 6%, withekeep-
fodder species (Lwu>6), these akmthyrus pratensisVicia  tion of the community withTrisetum flavescenDespite
sepiumand Lotus uliginosus Additionally to the first two the fact that the most species (107) of herbs aetie/were
aforementioned speciesrifolium pratenseTrifolium repens noted in thelLolio-Cynosuretumassociation, the share of
and Lotus corniculatusoccurred most often in other plant valuable species was small - it amounted to abétit(3
communities. species).

Table 2. Utility groups of plants and the utilitglue number (UVN) of distinguished meadow-pasam@amunities
Tab. 2. Grupy gytkowe rdlin oraz wartg¢ uzytkowa (Lwu) wyrénionych zbiorowiskgkowo-pastwiskowych

Number of species
grasses Fabaceae herbs and weeds Cyperaceage Seedlings
Plant community valuable valuable valuable yp of trees | UVN
Juncaceaand
total | for fod- | total | for fod- total for fod- Equi and
guisetaceae
der der der shrubs
Arrhenatheretum elatioris 17 8 11 8 47 2 2 6 6.6
CommunityPoa pratensis- 19 8 10 7 64 4 2 3 6.6
Festuca rubra
Cqmmunlty withAgrostis capil- 29 9 11 7 77 3 0 10 6.1
laris-Festuca rubra
Community withTrisetum 14 6 6 5 o4 4 0 1 6.8
flavescens
Angelico-Cirsietum oleracei 6 3 3 3 20 2 5 0 3.8
Lolio-Cynosuretum 23 8 12 8 107 4 2 6 7.2
Festuco-Cynosuretum 19 7 8 6 50 4 1 3 6.5

Source: own studiesZtdio: opracowanie wtasne
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In the botanical composition there were few specie  Among edible taxa, there were recorded the follgnspe-
plants from theCyperaceagJuncaceaeand Equisetaceae cies: Dactylis glomerata Trifolium pratense Leontodon
family - which have no fodder value. In additiopesies hispidusand Taraxacum officinaleYoung blades oDac-
with poisonous properties are noted amdypisetaceae tylis glomeratain the past were consumed by children due
In two communities, no species belonging to thevab@en-  to the sweet taste. Driddifolium pratensepowdered flow-
tioned families were found, and in the remaininghowuni-  ers were added to the bread during the faminedtand.
ties their number ranged from 1 to 7 (Table 2). MEyge- Tea can be made from inflorescences of this spewieite
cies were recorded in thengelico-Cirsietum oleraceisso- wine and syrup can be prepared from flowerkedntodon
ciation, in which their share was significant andoainted  hispidus[20]. Some of the plant species recorded in the
to almost 21%. According to studies carried outnmead- studied communities are also willingly used for icaiy
ows by Wasilewski [33], with the increasing habitabis- purposes todaylaraxacum officinalés an example of such
ture, the share of species of low utility valuergases as a species. Due to the content of many vitaminsraimg:ral
well. The occurrence oBcirpus sylvaticugfrom the Cy-  salts, as well as low calorific value, flower pstahd young
peraceaefamily), Juncus conglomeratusluncus effusus leaves of this species are used for making syrime,winc-
(from the Juncaceaefamily), Luzula luzuloidesLuzula tures, soups, dietary salads and even cocktails.
campestris(from the Equisetaceadamily) was recorded, Grassland communities are also the place of ococeref
among others, in the studied communities. In meadowplant species with medicinal properties used inpharma-
pasture communities, tree seedlings (includBalix sp. ceutical industry for the production of plant medés, in
Acer sp., Sorbussp.) and young trees and shruBsiljus folk medicine, as well as in the cosmetics industtgcord-
sp.,Rosasp.) were also found, and their share in the sgeciing to Gawda and Ralski [7], herbs found in semi-natural
composition of the communities was small (Table 2)meadow communities have better healing propertigs f
somewhat larger than in meadow communities distinhumans and animals than those cultivated on fitéddta-
guished in the Walbrzych County by Paszkiewiczakksi tions in pure sowing. In composition of distingugshplant
and Steinhoff-Wrzeéniewska [26]. communities, from 2 to 52 healing species were noab

The meadow-pasture communities distinguished én ththe richest in these species was ltlsio-Cynosuretunas-
studied area were characterized by a little utlijue of sociation, and the pooresingelico-Cirsietum oleraceas-
sward. The utility value number (UVN) of sward obst  sociation (Table 1). The most common species widr m
plant communities varied from 6.1 to 7.2, whichigades dicinal properties wereTaraxacum officinalg Plantago
its good properties (Table 2). Similar results rdgay the lanceolata Achillea millefolium Alchemilla monticola
utility value number of sward were obtained by otha- Crepis biennia Some of the medicinal species have both
thors conducting research in the Sudetes: Kryszall.e poisonous properties and are used in homeopathys{th
[17] for the Arrhenatheretum elatiori@ssociation and the species includeTanacetum vulgareColchicum autumnale
Lolio-Cynosuretumassociation, Paszkiewicz-Jaska and Artemisia vulgarisandSenecio jacobaea
Steinhoff-Wrzéniewska [26] for theArrhenatheretum ela- Rich floristic mountain grasslands, with a larpare of
tioris association, thPoa pratensis-Festuca rubmmu-  herbs, weeds andabaceaeare a natural place for obtain-
nity and the community witfTrisetum flavescendn our ing pollen and nectar fohpidae as well as a place of de-
own research, only the sward éihgelico-Cirsietum ol- velopment for predatory insects that are allietheffarmer
eraceishould be considered as mediocre (UVN=3.8). Thisn protecting crops against pests and some invexties
community belongs to the eutrophic wet meadowsratha e.g. butterflies, including those threatened wittinetion
terized by a low utility value of sward, but quiéelarge in Poland and Europe [3]. More important for insefur
natural value, which is confirmed by Grzelak et[8]. The obtaining pollen and nectar are meadows than pestur
fodder value scores of thé&ngelico-Cirsietum oleracei They are the place of occurrence of many speciesedii-
sward obtained by the abovementioned author anttaim  ferous plants (providing pollen and nectar), bloognirom
was UVN=3.5, which is close to the value obtaimeadwn  April to August. On the other hand, pastures, orictvh
research. The species composition of tAagelico- plants are constantly bitten and do not bloom,lese im-
Cirsietum oleraceidistinguished in the own research, com-portant for Apidae They may be important when there
prised the poisonous species Ranunculus acrisand grow such species, omitted by animalsGa&sanium prat-
Ranunculus repen3he presence of species with poisonousgnseor Cirsium sp. and also when they are divided into
properties reduces the utility value of grasslands quarters or used extensively (low stocking densityani-

Grasslands are not only a source of animal fegidalso  mals). The attractiveness of meadow-pasture contmaani
the place of occurrence of edible species for hisnased for Apidaeincreases when they are overgrown with bushes
for food purposes. In the past, especially duriegquls of and trees, among which willow is of great impor@afit3].
starvation or shortage of food, people used wilibled In the distinguished meadow-pasture communitiesn
plants, sometimes as the only available food [18, Bc- 7 to 25 species of melliferous plants (providindlgro and
cording to tuczaj [21], during the last 200 yearPioland, nectar) were recorded (Table 1). Their largest eshaas
about 150 species of wild plants were used as fabith  found in thePoa pratensis-Festuca rubreommunity and
is about 5% of flora. Currently, eating "wild pradsi' has community with Trisetum flavescenf4%), the least oc-
become fashionable, it is an expression of a hedith- curred in theLolio-Cynosuretumassociation (less than
style and a return to nature (Table 1). In the erath 17%). The species with good and medium beekeemhg v
meadow-pasture communities, 9 to 52 edible speaies ues, listed most frequently in the distinguishethgwnities
species of potential culinary significance wereorded. include: Taraxacum officinale Trifolium pratense Tri-
Most species were recorded in thaio-Cynosuretunasso-  folium repensVicia cracca Of these species, the yellow-
ciation, which constitutes 35% of the species casitom, flowering Taraxacum officinaleppears the earliest, which
and least in theAngelico-Cirsietum oleraceassociation. is eagerly spotted by bees mainly for valuablego[lL1].
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Many authors point out that in Poland many grasskre-
cies are used for the production of commercial kphe-
cause honey obtained from multi-species plant conities
is more valuable than honey obtained from only spe-
cies, such as rapeseed honey [34].

4. Conclusion
théolinio-

1. Meadow-pasture communities from

Arhenatheretealass in the Sudetes are multi-species plant

communities that give the possibility of using themmany
ways.
2. The most important utility group of plants, affextifor

the fodder value of meadow-pasture communities,ewer
grasses anBlabaceaewith a high share of species that are

valuable for forage (UVN> 6). The share of grasaéh
very good and good fodder value in the sward ofirdis
guished plant communities ranged from 5 to 13%, feaxd

baceaefrom 5 to 11%. The largest share of species véduab

for forage was characteristic to the community Witise-
tum flavescens

3. The most numerous group amongst assessed commu

ties was herbs and weeds, in this group only adpecies
of good fodder value were recorded (from 2 to 5cEs),

while numerous species of melliferous plants (ptmng

pollen and nectar) as well as plants with medigimaper-

ties and plants edible for humans were noted. Hastl
number of species with mentioned properties wasrdsc

in the Angelico-Cirsietum oleraceissociation.

4. Most of the plant communities (90%) distinguished i

the studied area were characterized by a good foddee
scores of the sward (FVS ranged from 6.1 to 7.8y the
sward of theAngelico-Cirsietum oleraceasociation was
characterized by a mediocre utility value number.
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