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NATURAL AND UTILITY CHARACTERISTIC OF SUDETES GRASSLANDS USED IN
EXTENSIVE BEEF CATTLE BREEDING

Summary

The paper presents phytosociological characteristic of grassland communities in farms situated in the Sudetes and extensive
breeding beef cattle. Natural values (species richness and diversity index H’) and utility value of the sward were estimated.
Communities of the studied grasslands were ascribed to the class Molinio-Arrhenatheretea and the order Arrhenathere-
talia. Two plant associations — Arrhenatheretum elatioris and Lolio-Cynosuretum and 3 communities with dominating spe-
cies — Poa pratensis-Festuca rubra, Agrostis capillaris and Holcus lanatus were distinguished. Lolio-Cynosuretum associa-
tion was found on pastures in all studied farms, other phytosociological units were noted on meadows or on grasslands used
as both meadows and pastures. Plant communities were characterised by a high species richness (30 — 69 species in total).
Grazed grasslands in the Middle Sudetes were populated by more species than meadows. The index of floristic diversity
varied between 2.06 and 2.42 and its highest value was noted in Holcus lanatus community. Most (75%) of analysed grass-
lands had good utility value (FVS>6.0). In all studied farms grazed grasslands had higher utility value of the sward.
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PRZYRODNICZO-UZYTKOWA CHARAKTERYSTYKA SUDECKICH UZYTKOW
ZIELONYCH WYKORZYSTYWANYCH W EKSTENSYWNYM CHOWIE
BYDLA MIESNEGO, NA TLE WARUNKOW SIEDLISKOWYCH

Streszczenie

W pracy przedstawiono charakterystyke fitosocjologiczng zbiorowisk {gkowo-pastwiskowych wykorzystywanych w gospo-
darstwach polozonych w Sudetach, prowadzgcych ekstensywny chow bydia miesnego. Oceniono ich wartosci przyrodnicze
(bogactwo gatunkowe i wskaznik réznorodnosci H') oraz wartos¢ uzytkowq runi. Zbiorowiska badanych uzytkow zielonych
zaklasyfikowano do klasy Molinio-Arrhenatheretea i rzedu Arrhenatheretalia. Wyrézniono 2 zespoty: Arrhenatheretum ela-
tioris i Lolio-Cynosuretum oraz 3 zbiorowiska z gatunkiem dominujgcym — Poa pratensis-Festuca rubra, z Agrostis capilla-
ris i Holcus lanatus. Zespo? Lolio-Cynosuretum wyrézniono na uzytkach zielonych wykorzystywanych pastwiskowo, we
wszystkich badanych gospodarstwach, pozostate jednostki fitosocjologiczne na lgkach uzytkowanych kosnie lub kosno-
pastwiskowo. Zbiorowiska te charakteryzujq si¢ zréznicowanym bogactwem gatunkowym (30-69 gatunkéw ogétem). Uzytki
zielone wypasane, usytuowane w Sudetach Srodkowych, cechuje wieksza liczba gatunkéw ogdtem niz lgki. Wartosci wskaz-
nika roznorodnosci florystycznej zawierajq si¢ w granicach 2,06-2,42, najwigkszg jego wartos¢ stwierdzono w zbiorowisku
Holcus lanatus. Wigkszos¢ (75% badanych uzytkow zielonych) charakteryzuje sie dobrq wartoscig uzytkowq runi
(Lwu>6,0), We wszystkich badanych gospodarstwach uzytki spasane wyrézniajq sie wigkszq liczbq wartosci uzytkowej runi.
Stowa kluczowe: zbiorowiska lgkowo-pastwiskowe, wartosci przyrodnicze, wartos¢ uzytkowa, Sudety

1. Introduction depends, however, on the intensity of grazing and the way

of pastoral management.

Positive changes in agriculture have been observed dur-
ing the last decade in mountain region of the Sudetes.
Breeding ruminants is a direction that has gained im-
portance [15]. The most important group of farm animals is
cattle for which meadows and pastures are the basic food
source. Grassland share in the structure of regional
croplands exceeds 50% of the total area [23]. One of the
important factors affecting botanical composition of grass-
lands and decisive for their biological and practical value is
the way of utilization [11, 14, 21, 31]. Mowing followed by
grazing is considered the best way of maintaining high di-
versity of these communities. Mowing alone inhibits the
development of shrub and tree species and moderate graz-
ing facilitates the spread of various species. Grazing ena-
bles spreading of plants of other species and promoting
plants of higher requirements for light [24]. The impact of
grazing animals on soil and vegetation (selective plant graz-
ing, trampling and leaving faeces) may negatively affect
floristic composition and diversity of the sward. The impact
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The aim of this study was to perform phytosociological
characteristic of permanent grasslands, both mown and
grazed, situated in farms in the Sudetes that extensively
bred beef cattle in view of natural and utility values of
grasslands.

2. Study area and methods

Floristic and phytosociological studies were carried out
in the years 2012-2013 on permanent grasslands mown
(once a season), mown and grazed or grazed in farms spe-
cializing in extensive beef cattle breeding. Animal stock in
farms did not exceed 1.0 LU ha' AL. Farms are situated in
four localities: Dzikowiec, Boguszyn, Scinawka Srednia
and Trzebieszowice in the Ktodzko County. The county is
located in south-west part of Poland in Dolno$laskie Prov-
ince. According to physico-geographical division of Poland
[7] it is situated in the Czech Massif province, the Sudetes
and Sudetes Foothills subprovince and in two macrore-
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gions: the Middle Sudetes and Eastern Sudetes. Table 1
presents characteristics of studied meadows and pastures in
particular farms. Data on topographic and soil conditions
(soil type and species) were obtained from database availa-
ble in Lower Silesian Research Centre of the Institute of
Technology and Life Sciences.

In each farm, the analyses of vegetation were performed
on mown and grazed grasslands separately with the Braun-
Blanquet method [16]. Phytosociological relevés (53) were
made on 25 m? plots [2] in uniform plant patches. The
number of relevés depended on the size of study site and
plant diversity. Collected data were used to prepare phyto-
sociological tables which contained results of analyses
made according to classification procedure with the use of
the Juice software [25]. Syntaxonomic affiliation of distin-
guished communities was determined after Matuszkiewicz
[10]. Latin names of vascular plants were adopted after
Mirek et al. [12]. The frequency of occurrence and abun-
dance of each species are presented in synthetic phytosocio-
logical table (tab. 1).

Natural value of each study plot was estimated based on
the total number of species, their mean number in a phyto-
sociological relevé and on the diversity index H' [9]. Pro-
tected species were noted as well [22]. Utility value was
estimated according to fodder value scores (FVS) with the
Filipek’s method [3]. Additionally, the numbers of nutri-
tionally valuable species (FVS>6.0) was recorded. Vegeta-
tion structure was analysed with the division into basic
plant functional groups: grasses, legumes and herbs and
weeds.

3. Results and discussion

Phytosociological characteristic of grassland communi-
ties (tab. 2)

Analysed meadows and pastures were classified to an-
thropogenic grassland communities of the class Molinio-
Arrhenatheretea and the order Arrhenatheretalia. These

communities are an important element of agricultural land-
scape of the Sudetes, which was also noted by other authors
e.g. Kryszak et al. [8], Nadolna [13], Paszkiewicz-Jasinska
[17], Zyszkowska and Paszkiewicz-Jasifiska [30]. Five phy-
tosociological units were distinguished within the order:
2 associations — Arrhenatheretum elatioris and Lolio-
Cynosuretum and 3 communities with the dominating spe-
cies — Poa pratensis-Festuca rubra with Agrostis capillaris
and Holcus lanatus.

Arrhenatheretum elatioris

The association was distinguished on a mown meadow
in Trzebieszowice based on the presence of Arrhenatherum
elatius and other species characteristic for the alliance Ar-
rhenatherion: Galium mollugo, Tragopogon pratensis and
Campanula patula. The highest layer of the sward was
formed by the oat grass together with Dactylis glomerata
and Trisetum flavescens — the species characteristic for the
order Arrhenatheretalia. A substantial share of lower grass-
es: Agrostis capillaris, Festuca rubra and Holcus lanatus,
and dicotyledons — apart from the two mentioned above,
also Rumex acetosa — were found in plant patches of the
association.

Community Poa pratensis-Festuca rubra

The community was noted on mown and grazed mead-
ow in Dzikowiec based on the domination of Festuca rubra
and the presence of Poa pratensis. Substantial contribution
of other grasses: Dactylis glomerata, Trisetum flavescens,
Holcus lanatus, Festuca pratensis and a smaller one of Ar-
rhenatherum elatius and Agrostis capillaris was noted.
Most frequent among dicotyledons were Plantago lanceo-
lata and Taraxacum officinale and among legumes — Trifo-
lium repens. Floristic composition of Poa pratensis-Festuca
rubra indicates distinct impoverishment compared with the
association Arrhenatheretum elatioris. The community is
an indicator of extensive grassland management [10].

Table 1. Characteristics of meadows and pastures in studied farms
Tab. 1. Charakterystyka tgk i pastwisk w badanych gospodarstwach

Locality Dzikowiec Boguszyn Scinawka Srednia Trzebieszowice
Geographical
region: the Middle Sudetes the Middle Sudetes ,the Middle Sudetes the Eastern Sudetes
macroregion Noworudzkie Depression the Bardzkie Mts Scinawka Depression
: . . - - - S the Ztote Mts
mesoregion Dzikowiec Prominence Eastern Ridge Scinawskie Hills
microregion
Elevation
asl. 490-500 470-480 420-430 410-430 410-420 420-430 470-480 405-410
Exposition SW slope flat area flat area NW slope NE slope NE slope S slope flat area
- . clayey silt, . . . .
light silty clayey silt, light silty light silty clayey silt, | clayey silt, _medlum _medlum
. loam, loam, silty loam, silty loam,
Soil podzol loam, brown brown
brown . brown . . brown brown
. soils brown . leached soil | leached soil . .
leached soil . proper soil proper soil | proper soil
proper soil
meadow- meadow- meadow-
Management pasture pasture pasture meadow pasture
pasture pasture pasture
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Source: own studies / Zrédlo: badania wlasne
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Community with Agrostis capillaris

This community was distinguished based on the domi-
nance of Agrostis capillaris on mown and grazed meadow
in Boguszyn. The community occupied the place of floristi-
cally impoverished, not fertilised Arrhenatheretum elatioris
[5]. The following species characteristic for the alliance Ar-
rhenatherion were noted in its sward: Arrhenatherum elati-
us, Crepis biennis, Campanula patula and Galium mollugo
and species characteristic for the order Arrhenatheretalia
and class Molinio-Arrhenatheretea — 16 in total. Most fre-
guent were: Centaurea jacea, Holcus lanatus and Taraxa-
cum officinale. Species characteristic for the class Nardo-
Callunetea: Hieracium pilosella, Luzula campestris was
also noted. There were also legumes in the sward, most
common of them was Trifolium repens.

Community with Holcus lanatus

The community was distinguished based on the domi-
nance of Holcus lanatus on mown and grazed meadow in
Scinawka Srednia. Species characteristic for the alliance
Arrhenatherion and the order Arrhenatheretalia noted in
the sward included: Arrhenatherum elatius, Crepis biennis,
Dactylis glomerata, Trisetum flavescens and Taraxacum
officinale. Species characteristic for the association Lolio-
Cynosuretum like: Trifolium repens and Lolium perenne
were also recorded. In West European countries Holcus la-
natus is being often found in communities with these spe-
cies [4].

Lolio-Cynosuretum

The community was distinguished on pastures in all
studied farms based on species characteristic for the associ-
ation — Trifolium repens, Lolium perenne, Leontodon au-
tumnalis and for the alliance Cynosurion — Cynosurus cris-
tatus. Grasses were represented on all pastures by Dactylis
glomerata, Phleum pratense, Festuca pratense, Festuca ru-
bra and Holcus lanatus and legumes — by Trifolium
pratense and Vicia cracca. Significant contribution to the
sward on all study plots had the herbs like: Taraxacum of-
ficinale, Campanula patula and Achillea millefolium.

Natural and utility characteristic of meadow and pas-
ture communities (tab. 3)

Studied plant communities showed relatively high spe-
cies diversity. The number of species varied from 30 to 69
and the mean number of species in a relevé was from 19 to
27. In most sites (75%) more than 40 species were record-
ed. Most species were found on meadow (Agrostis capil-
laris community) and pasture in Boguszyn. Slightly more
species were found on most pastures than on meadows in
studied farms. Many authors [20, 21] underlined positive
effect of cattle grazing on species richness of pastures.
Studies by Zyszkowska et al. [31] showed, however, that
mowing followed by grazing was the best way of maintain-
ing great species richness of grassland communities. The
least number of species was found in Holcus lanatus com-
munity in Scinawka Srednia and the least mean number of
species per relevé was noted in grasslands in Trzebieszowi-
ce. Floristic diversity expressed in diversity index H' varied
from 2.06 to 2.42. The smallest value of H' was noted for
meadows of farms in Trzebieszowice (Arrhenatheretum
elatioris association) and in Boguszyn (Agrostis capillaris
community) and on pasture in Dzikowiec. These values are
lower than those given for grasslands in the Sudetes by oth-
er authors [5, 28]. A measure of biological value of plant
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Table 3. Natural and utility characteristic of grassland communities in studied farms
Tab. 3. Przyrodnicza i uzytkowa charakterystyka wyroznionych zbiorowisk uzytkow zielonych, w badanych gospodarstwach

Locality Dzikowiec Boguszyn Scinawka Srednia Trzebieszowice
comPn;l;mty community community
Phytosociological . Lolio- with Lolio- with Lolio- Arrhenatheretum Lolio-
: pratensis- . S
units Festuca Cynosuretum Ag rostis Cynosuretum Holcus Cynosuretum elatioris Cynosuretum
capillaris lanatus
rubra
Number of spe- 41 64 67 69 30 48 43 39
cies including
Mean number of
species in a 23 27 23 22 19 22 19 19
relevé
H' index 2.39 2.14 2.06 2.19 2.42 2.39 2.06 2.30
FVS 7.1 7.6 55 6.4 6.5 7.1 5.4 7.6
The structure of
plant functional
groups (in %):
grasses 317 18.7 194 15.9 36.7 333 25.6 30.8
legumes 12.2 12.5 134 10.2 13.3 14.6 11.6 17.9
herbs and weeds 56.1 68.8 67.2 73.9 50.0 52.1 62.8 51.3
Number of nutri-
tionally valuable 14 14 16 12 13 15 13 10
species

communities is the presence of rare and protected species. On-
ly one strictly protected species — Carlina acaulis — was found
on grazed grassland in Dzikowiec. Similar results of studies on
communities of the order Arrhenatheretalia in the Sudetes
were obtained by Nadolna [13], Kryszak et al. [8], Paszkie-
wicz-Jasifiska and Nadolna [19], Zyszkowska [29].

Analysed grasslands showed different utility value of
the sward ranging from mean to good (FVS from 5.4 to
7.6). Similar variability was reported by Kryszak et al. [8]
and Paszkiewicz-Jasinska and Nadolna [18]. Sward of most
of grasslands (75%) was estimated as good (FVS >6.0).
These were mainly the grasslands used in farms as pasture
and meadow like the communities Poa pratensis-Festuca
rubra in Dzikowiec and Holcus lanatus — in Scinawka
Srednia. According to Duuren [1], meadows with a big
share of the Yorkshire fog are important for fodder produc-
tion especially in sites with limited fertilisation.

The number of nutritionally valuable species in the
sward varied from 10 to 16. The highest number of these
species was found in Agrostis capillaris community in Bo-
guszyn. The species were, however, characterised by a low
frequency and small abundance. Coverage by valuable spe-
cies is more important for utility value of the sward than the
number of species, which was confirmed in studies by
Paszkiewicz and Nadolna [18]. The lowest number of spe-
cies of very good and good fodder value was found on
meadow in Trzebieszowice. The share of species in particu-
lar utility groups of analysed communities was differentiat-
ed. Grasses which are decisive for the efficiency and fodder
value of grasslands are the most important group of plants.
The share of grasses in analysed communities varied from
15.9 to 36.7%, which agrees with studies performed by oth-
er authors in the Sudetes [6, 18]. The greatest share of
grasses was found on mown (Holcus lanatus community)
and grazed grasslands in Scinawka Srednia, the smallest —
on pasture in Boguszyn. Legumes, due to the content of
protein, vitamins and mineral substance, are an important
component of grassland sward. This group was least nu-
merous, the share of legume species varied from 10.2% on
pasture in Boguszyn to 17.9% on grazed grassland in Trze-
bieszowice. In all analysed communities the most numerous
were herb and weed species whose share ranged from 50 to
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Source: own studies / Zrédlo: badania wlasne

68.8%. Their highest contribution was noted on pasture in
Boguszyn and the lowest — on meadow in Scinawka Sred-
nia (Holcus lanatus community). Studies by Grynia and
Kryszak [6] and Paszkiewicz-Jasifiska and Nadolna [18]
indicate that meadows in the Sudetes are mostly multi-
species herb meadows. Herbs, due to lower fibre content
and higher content of macro- and microelements compared
with grasses, are an important component of sward and
many of them have medicinal properties [26, 27].

4. Conclusions

1. Plant communities found on studied meadows and pas-
tures in the Sudetes used in extensive beef cattle breeding
belong to the class Molinio-Arrhenatheretea and the order
Arrhenatheretalia.

2. Species richness of analysed communities is diversified
and encompasses 30 to 69 species in total. In farms of the
Middle Sudetes grazed grasslands have more species than
mown and grazed grasslands.

3. Species diversity index H' varied from 2.06 to 2.42. Its
highest value was recorded in Holcus lanatus community
used as meadow and pasture.

4. The presence of one strictly protected species — Carlina
acaulis — was noted on a grazed grassland.

5. Most (75%) analysed grasslands had good utility value
of the sward (FVS >6.0). Pastures in all studied farms had
better utility value.
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