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The diversity of chosen grass communities  

in the middle part of the Wieprz river valley 
in the sustainable development of rural areas 

Różnorodność wybranych zbiorowisk trawiastych w środkowej części doliny 
rzeki Wieprz w zrównoważonym rozwoju obszarów wiejskich 

Summary. Sustainable rural development is identified mainly by means of ecological solutions. 
At the moment, more and more attention is given to natural and sightseeing values of our envi-
ronment, and hence, to biodiversity. The aim of the research conducted in the years 2005−2008 
was to assess the floristic diversity of grass communities in the middle part of the Wieprz river 
valley (Lublin region) depending on the habitat and ways of use. The moisture of habitat and the 
use of sward influence the formation of grass communities Molinio-Arrhenatheretea and Phrag-
mitetea classes, which were characterized by average floristic diversity and the presence of endan-
gered and protected species. Grass communities in river valleys require preservation and protec-
tion not only for economic reasons but also because of the floristic diversity and ecological envi-
ronmental functions, and thus for the sustainable development of rural areas. 
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INTRODUCTION 

Sustainable rural development is identified mainly with the use of ecological solu-
tions. It should be noted, however, that the environment is one of the three pillars of 
sustainable development and environmental education for sustainable development is one 
of the important elements of sustainable development and the knowledge economy 
[Palińska 2011]. 

Floristic richness in Polish of many years is included in the national system of pro-
tected areas, habitats are located primarily in rural and forest areas. At the present time 
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are turning more and more attention to the natural and touristic values of our environ-
ment, and hence, and on biodiversity [Stamirowska-Krzaczek 2008]. Contemporary 
knowledge of the state of biodiversity in relation to species and ecological systems in 
Poland is a large and steadily increasing. Maintenance of floristic diversity of grass 
communities largely tasks should take into account that these phytocenoses shall meet. 
Thanks to the wide-led environmental education of children, adolescents and adults can 
be implemented and the implementation of the principles of sustainable development. 
Education is provided by NGOs complements formal education and is a means to con-
tribute to building an informed society of the future. From the data provided by the 
UNESCO [Education... 2014] shows that education for sustainable development devel-
ops and strengthens the ability to assess reality and decision-making for sustainable de-
velopment of individuals, groups, communities, organizations and countries, and also 
affects the change in thinking. In addition, in the future, enable the creation of a safer, 
more prosperous world, and contribute to the quality of life, development of critical 
thinking, develop awareness, improve skills, which will affect the development of indi-
vidual countries and societies [Palińska 2011]. There is a need for increased cooperation 
and partnership between stakeholders in the conduct of research and development, rang-
ing from the determination of the issues by working based on the new knowledge, mak-
ing it known and use. The results of research and development efforts should be made 
available to all interested parties at local, regional and global levels, and all trainee 
should have the appropriate knowledge, values and skills as active and responsible citi-
zens able to participate in decisions that have local and global character, which in turn 
will lead to the conservation of biodiversity [Ustawa o systemie oświaty 1991]. An 
analysis of the bibliography shows that in the XXI century more than half of the world’s 
ecosystems has been degraded by human [Kostecka et al. 2012]. Common sense dictates 
to take action to overcome their and species selfishness and adopt the attitude of 
a guardian of nature [Kostecka 2010]. The attitude of a guardian of nature leads in turn to 
promote sustainable development and retardation (slowing down) conversion of ecosys-
tems [Kostecka 2013]. 

The landscape is a reflection of the natural elements and human activities, which in-
creases the attractiveness due to the formation of protected areas. The open landscape 
background of river valleys are grassland, also referred to as grassy ecosystems. This is 
a typical agricultural landscape in which floristically rich grassland sward is the most 
important element shaping the landscape of the valley floor. The grass communities dur-
ing the growing season to make a change of color, which is a consequence of entering 
sward species forming in the next development phase. The transformation of color mak-
ing the grass communities of the land, together with the subsequent flowering of their 
components, which provides a variety of aesthetic experiences [Stamirowska-Krzaczek 
and Warda 2007], so covered with grass surfaces can be an ideal place for organizing 
educational activities in the field. Both natural wealth of Nadwieprzański Landscape Park 
and attractive cultural objects, embedded in the beautiful scenically, almost natural land-
scape provide an excellent basis for the development of various forms of ecological edu-
cation. Few known the educational function area of Nadwieprzański Landscape Park was 
so inspired to undertake research to evaluate the floristic diversity of grass communities 
in the valley of the middle Wieprz river and their importance in education for sustainable 
rural development. 
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The aim of the research conducted in the years 2005−2008 − was to assess the floris-
tic diversity of grass communities in the middle part of Wieprz river valley (Lublin re-
gion) depending on the habitat and ways of use. 

MATERIAL AND METHODS 

The surveys was conducted in the central part of the Wieprz river valley, between 
Klarów and Ciechanki Krzesimowskie, in the region of Nadwieprzański Landscape Park 
(province Lublin, Poland). 

Plant cover floristic studies were carried out before harvesting the first cut in the 
2005−2008 growing seasons. In the study area was determined transects along which was 
made phytosociological releves within homogeneous vegetable patches. The area sur-
veyed patches ranged from 100−150 m2. Assessment of the species composition of the 
sward was assessed using the Braun-Blanquet method [Szafer and Zarzycki 1977], speci-
fying of abundance by the 5-point scale (Tab. 1). A total of 353 phytosociological releves 
were made, of which this study was based on 270. Other used to supplement the list of 
species of vascular plants found in grass communities in the study of the valley Wieprz 
river. 

 
 

Table 1. The method of converting the degrees of abundance in the scale of Braun-Blanquet  
on the participation of individual species [Szafer and Zarzycki 1977] 

Tabela 1. Sposób przeliczania stopni ilościowości w skali Braun-Blanqueta 
na udział poszczególnych gatunków [Szafer i Zarzycki 1977] 

 

Degrees of abundance 
Stopnie ilościowości 

The range of coverage  
as a percentage 

Granice pokrycia w procentach 

The average percent coverage 
Przeciętny procent pokrycia 

5 
4 
3 
2 
1 
+ 
r 

75−100 
50−75 
25−50 
10−25* 
1−10* 

1* 
coverage negligible 

87.5 
62.5 
37.5 
17.5* 

5* 
0.5* 

− 
 
* convention accepted/ przyjęte umownie  
 

Analysis of the results of research and observation allowed the classification of the 
tested plant communities to the corresponding phytosociological units. To the study 
results was used, the package of specialized computer programs Profit II, who assured 
the group releves of the similarity factor. The nomenclature of species was adopted ac-
cording to Mirek et al. [2002], while the taxonomy and nomenclature of communities 
according to Matuszkiewicz [2007]. Vascular flora of Nadwieprzański Landscape Park 
were characterized in terms of belonging to the botanical families [Szafer et al. 1986] 
and belonging to various forms of life, according to Raunkiaera for Rutkowski [2007]. 
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To evaluate the floristic diversity of plant communities diversity used Shannon-
Wiener index (H') [Krebs 1997]. The resulting index value H' were used to characterize 
the diversity of the various communities, including a 5-point scale, developed by 
Jurko [1986].  

 
( )∑ ×−= ii plogp'H 2  

 
where: pi – participation of species in sward N. 

RESULTS AND DISCUSSION 

Vegetation cover of grassland communities is one of the basic elements of the land-
scape, both in terms of floristic and phytosociological and is an important element of 
environmental education for sustainable development. Grassland are a valuable natural 
enclaves valleys and are the mainstay of biodiversity [Chmielewski 2008] to maintain the 
sustainable development of rural areas. Biodiversity of grass communities, especially 
habitats of river valleys and upland areas is closely related to their position in the land-
scape and soil moisture [Gacek-Grzesikiewicz 2000]. In the central part of the Wieprz 
river valley is a mosaic of terrestrial and aquatic environments, which creates favorable 
conditions for the occurrence of a variety of plant communities [Warda and Stami-
rowska-Krzaczek 2010] and provides opportunities for environmental education of chil-
dren and youth. Grassland communities occur in Nadwieprzański Landscape Park  
were classified into two phytosociological classes: Phragmitetea and Molinio- 
-Arrhenatheretea. Phytosociological classification of grass communities in the central 
part of the valley Wieprz river is as follows: 

Class: Phragmitetea R. Tx. et Prsg 1942 
Order: Phragmitetalia Koch 1926 
Alliance: Phragmition Koch 1926 
1. Association Glycerietum maximae Hueck 1931 
Alliance: Magnocaricion Koch 1926 
2. Association Caricetum elatae Koch 1926 
3. Association Phalaridetum arundinaceae (Koch 1926 n.n.) Lib. 1931 
Class: Molinio-Arrhenatheretea R. Tx. 1937 
Order: Molinietalia caeruleae W. Koch 1926 
Alliance: Alopecurion pratensis Pass. 1964 
1. Association Alopecuretum pratensis (Regel 1925) Steffen 1931 
Order: Arrhenatheretalia Pawł. 1928 
Alliance: Arrhenatherion elatioris (Br.-Bl. 1925) Koch 1926 
2. Association Arrhenatheretum elatioris Br.-Bl. ex Scherr. 1925 
3. Community with Poa pratensis-Festuca rubra (= Poo-Festucetum rubrae) Fijałk. 1962 
The oldest and most widely used measure of floristic diversity is the number of spe-

cies. This is not a perfect indicator since all species are treated equally, irrespective of 
their quantitative participation in communities. Therefore, the introduction of other indi-
cators, in order to more precisely determine the characteristics (including the Shannon-
Wiener − H'). In addition, Jurko [1986] proposed a 5-point scale evaluation ranges of 
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values diversity index (H'). In recent years, to determine the floristic diversity of commu-
nities, in addition to the number of species takes into account the frequency of their oc-
currence. Given the number of species of vascular plants Kostuch [1995] divides grass 
communities into three groups: 1) communities with low floristic diversity − 20 species 
in the releves, 2) with an average diversity − 20−40 species, 3) communities of large 
variety − over 40 species in the releves. The research conducted in grasslands of Nad-
wieprzański Landscape Park shows that both the number of species in the sward of the 
association (communities), the average number in the releves, and the value of Shannon-
Wiener diversity index were significantly different (Tab. 2) [Stamirowska-Krzaczek 
2008]. Species diversity studied grass communities in the central part of the Wieprz river 
valley was a consequence of the impact of both the habitat conditions and the impact of 
anthropogenic factor (lack of use, changes in the intensity of use and fertilization) and 
zoonotic (grazing). A variety of meadow vegetation belts are located at equal distances 
from the river bed and are separate parcels belonging to different owners. 

 
Table 2. Indicators floristic diversity of grass communities in the Wieprz valley 

Tabela 2. Wskaźniki różnorodności florystycznej zbiorowisk trawiastych w dolinie Wieprza 
 

Association 
Zespół 

Total number  
of species 

Liczba  
gatunków 
ogółem 

Average number  
of species in the plant 

communities 
Średnia liczba  

gatunków w zespole 

Biodiversity index 
Shannon-Wiener (H’) 
Wskaźnik bioróżno-
rodności Shannona-

Wienera (H’) 

Class/ Klasa: Phragmitetea 
Phalaridetum arundinaceae 118 22.3 2.6 
Glycerietum maximae 89 20.6 2.4 
Caricetum elatae 57 16.4 2.3 
Class/ Klasa: Molinio-Arrhenatheretea 
Order/ Rząd: Molinietalia 
Alopecuretum pratensis 148 25.4 3.0 
Order/ Rząd: Arrhenatheretalia 
Arrhenatheretum elatioris typicum 144 27.4 3.3 
Community/ Zbiorowisko 
Poapratensis-Festuca rubra 

170 24.0 3.2 

Arrhenatheretum elatioris var. 
Alopecurus pr. 

61 23.9 2.7 

 
 
Grass communities occurring in the examined middle part of the Wieprz river valley 

reflect the diverse intensity of use, which plays a crucial role in determining the floristic 
diversity of meadows and pastures [Kostuch 1995] and affects the sustainable develop-
ment of these areas. In addition, it was observed that adjacent parcels of land showed 
absolutely different structure of plants, as well as the alternation of colors and timbre, 
which is related to the occurrence in the area of many different plant species. On the 
grasslands studied the occurrence of 138 species of vascular plants belonging to 32 bo-
tanical families, among which was dominated by plants of the family Poaceae (20%), 
Asteraceae and Fabaceae (11−12%). Analysis of grassland flora surveyed the central 
part of the valley Wieprz, in terms of belonging to the forms of life by Raunkiaera 
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showed that among the vegetation is dominated by herbaceous absolutely hemikryptofity 
(72%) [Warda and Stamirowska-Krzaczek 2010]. 

These are mostly perennials that overwinter as an evergreen leaves or buds embed-
ded in the neck of the root, near the surface of the substrate. In the studied grasslands, 
geophytes accounted for 9.4% of the sword. These were mainly perennial rhizome, tuber 
and bulb (Agropyron repens, Oleraceum allium, Carex flacca, C. paniculatae, Eleocha-
ris palustris, Glechoma hederacea, Glyceria maxima, Linaria vulgaris, Orchis military, 
Phragmites australia) whose buds overwinter in the soil surface, which enables them to 
survive in adverse environmental conditions. Participation in the grassland sward group 
of plants geophytes is largely a consequence of the extensive use of grass communities 
sward. Quite abundance of stand out as therophytes, ie annual and biennial plants, surviv-
ing as seeds (7.9%). Species of the group therophytes mastered muddy, but drying up in 
the summer the river banks creating a short-lived communities. Similar relationships 
occurrence therophytes on valleys grassland observed Trąba et al. [2006], studying plant 
communities in the San valley. Grassland in the Wieprz river valley are exposed to the 
yearly spring floods of the river, and in their follow-on periodically excessive wetting out 
of the habitat. This favors the occurrence of hydrophytes (Alisma plantago-aquatica, 
Carex gracilis, C. rostrata, Equisetum fluviatile, E. palustre, Iris pseudacorus, Lemia 
gibba, Polygonum amphibium, Polygonum bistora, Typha lapatifolia) that dominate 
small ponds, as well as local depressions, flooded in the spring, which also concluded 
Wolanski [2006] examining communities of Dynowskie Foothills. 

The diversity of grass communities studied was evident in location in relationship to 
the river bed, moist places of habitat typically marshy overgrown vegetation class 
Phragmitetea. Slightly elevated areas and areas on the borders of the valley were domi-
nated by communities of class Molinio-Arrhenatheretea, in average moist habitat in 
a order Molinietalia, in moderately moist and periodically dry − meadow-pasture com-
munities in a order Arrhenatheretalia. Most numerous assemblage is Arrhenatheretum 
elatioris typicum with a large share of natural vegetation mainly grasses, Fabaceae 
plants, herbs and weeds [Warda and Stamirowska-Krzaczek 2010]. 

The greatest richness of flora (Tab. 2), and thus the highest average number of spe-
cies (27.4) in the patch marked by association of fresh meadows − Arrhenatheretum 
elatioris typicum (H' = 3.3) in class Molinio-Arrhenatheretea. Moreover, among phyto-
coenoses of class Molinio-Arrhenatheretea, within the order Arrhenatheretalia − com-
munity with Poa pratensis and Festuca rubra (H' = 3.2), and within the order Molinie-
talia, a large diversity distinguished by a association Alopecuretum pratensis (H' = 3.0), 
(Fig. 1). 

In addition, fresh meadows communities, characterized by higher diversity than phy-
tocoenoses rushes of Phragmitetea class. Typical association, appearing in optimal habi-
tat conditions characterized by a greater floristic diversity than variants with clear domi-
nance of one species (Arrhenatheretum elatioris var. Alopecurus pratensis with), which 
is consistent with the results of Kryszak and Grynia [1999, 2005]. 

In phytocoenoses of Phragmitetea class highest floristic diversity characterized by 
Phalaridetum arundinaceae association (H' = 2.6). Lowest value of the Shannon-Wiener 
index (H') and the smallest average number of species found in the Caricetum elatae 
association (Fig. 2). 
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Explanations: Ap – Alopecuretum pratensis; Arrhe Al – Arrhenatheretum elatioris var. with Alopecurus 
pratensis;  P-F – ass. with Poa pratensis-Festuca rubra; Arrhe typ – Arrhenatheretum elatioris typicum; 
Molinietalia; Arrhenatheretalia – Arrhenatheretalia 
 

Fig. 1. Relationships between number of species and biodiversity Shannon-Wiener index (H') 
in the grass communities of class Molinio-Arrhenatheretea  

Rys. 1.  Zależności między liczbą gatunków a wskaźnikiem bioróżnorodności  
Shannona-Wienera (H’) w zbiorowiskach trawiastych z klasy Molinio-Arrhenatheretea  

 
 
Given the scale ranges given by Jurko [1986] for the Shannon-Wiener index (H'), it 

was found that the grass communities of the class Molinio-Arrhenatheretea, occurring in 
the central part of the Wieprz river valley characterized by medium-, and within the class 
Phragmitetea low-grade floristic diversity. It was also found that there are directly pro-
portional relationship between the number of species in the communities, and index 
value H'. 

The low diversity index of the rushes communities of Phragmitetea class in the 
Wieprz valley confirm the test results Szoszkiewicz and Szoszkiewicz [1999] and Trąba 
et al. [2006]. Habitat strongly moist are poorer in species, because they are largely con-
trolled by a few dominant plants. In contrast, communities of the medium wet and peri-
odically dry habitats within class Molinio-Arrhenatheretea characterized by a similar 
biodiversity Stamirowska-Krzaczek [2015]. Communities of meadow-pasture of class 
Molinio-Arrhenatheretea of the Wieprz river valley stand out a greater floristic diversity 
than communities described by Kryszak [2001] from Wielkopolska. Research of Grynia 
and Kryszak [1996] shows that the index of diversity of meadow associations are higher 
in the mountains and in the foothills than in the lowlands. 
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Explanations: C elat – Caricetum elatae; Phal – Phalaridetum arundinaceae; Glyc – Glycerietum maximae 
 

Fig. 2. Relationships between number of species and biodiversity Shannon-Wiener index (H') 
in the grass communities of class Phragmitetea  

Rys. 2.  Zależności między liczbą gatunków a wskaźnikiem bioróżnorodności  
Shannona-Wienera (H’) w zbiorowiskach trawiastych z klasy Phragmitetea 

 

 
Species-rich meadows and pastures in Nadwieprzański Landscape Park is character-

ized by medium floristic diversity, mainly due to the numerous participation in the sward 
dicotyledonous plants. However, constant changes in grass communities habitat condi-
tions occur in Wieprz river valley in the past (intensive drying meadows and associated 
with mineralization process of organic soils, replacing extensive forms by intensive 
forms), and now the abandonment of certain land area, leading to the loss of many spe-
cies, and consequently to reduce the floristic diversity of grassland. Similar observations 
regarding changes in the diversity of grass comunities noted Kostuch and Janeczko 
[1981] and Trąba et al. [2006]. Therefore, the continuation of floristic diversity of grass 
communities largely should tasks take into account that these phytocoenoses will meet in 
environmental education. Research conducted by Kryszak [2001] shows that both the 
number of species and biodiversity index decreases when the soil increases the phospho-
rus and nitrogen content (as a result of the intensity of use). Communities occurring in 
habitats with optimum content of these components in the soil are characterized by the 
highest number of species and the highest values of Shannon-Wiener biodiversity index 
(H'). In contrast, Kucharski [2012] states that the floristic diversity of the same associa-
tion and communities varies in different regions of Polish. Therefore, a very important 
element is to recognize the role of local communities, which should be partners in the 
development of educational programs, including elements of nature. 
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CONCLUSIONS 

1. Grass communities occurring in the middle part of Wieprz river valley belong to 
Molinio-Arrhenatheretea and Phragmitetea class and characterized by medium floristic 
diversity (H' = 2,7−3,3) in the within Molinio-Arrhenatheretea class and the low 
(H' = 2,3−2,6) in the Phragmitetea. 

2. It was found that there are directly proportional relationship between the number 
of species in the communities, and index value H'. The greatest richness of flora and thus 
the highest average number of species (27.4) in the patch marked by association of fresh 
meadows − Arrhenatheretum elatioris typicum (H' = 3.3). 

3. Floristic diversity and species richness the grass communities in the Nadwieprzań-
ski Landscape Park yields delightful esthetic sensations and emphasizes the importance 
of grassland in organizing educational activities in the field various forms of ecological 
education in the sustainable development of rural areas. 
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Streszczenie. Zrównoważony rozwój obszarów wiejskich jest identyfikowany głównie ze stoso-
waniem rozwiązań proekologicznych. W obecnej chwili zwraca się coraz większą uwagę na walo-
ry przyrodnicze i krajobrazowe naszego otoczenia, a co za tym idzie również na bioróżnorodność. 
Celem badań prowadzonych w latach 2005−2008 była ocena różnorodności florystycznej zbioro-
wisk trawiastych w dolinie środkowego Wieprza (województwo lubelskie) w zależności od wa-
runków siedliskowych i sposobów użytkowania. Uwilgotnienie siedliska oraz użytkowanie runi 
wpływają na wykształcenia zbiorowisk trawiastych z klas Molinio-Arrhenatheretea i Phragmitetea, 
które odznaczały się średnią różnorodnością florystyczną oraz występowaniem gatunków zagrożo-
nych i chronionych. Zbiorowiska trawiaste w dolinach rzecznych wymagają więc ich zachowania 
i ochrony nie tylko ze względów gospodarczych, ale także ze względu na różnorodność flory-
styczną oraz funkcje ekologiczne, jakie pełnią w środowisku, a tym samym w zrównoważonym 
rozwoju obszarów wiejskich. 
 
Słowa kluczowe: użytki zielone, zrównoważony rozwój, bioróżnorodność, Nadwieprzański Park 
Krajobrazowy, środkowa część doliny Wieprza 


