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Abstract 

 The aim of this paper is to identify the presence of species Agrostis 

capillaris L. in grassland habitats disposed on altitudinal levels in Banat Mountains. 
At the same time, the paper aims at finding how these grasslands can be grouped 

depending on the effect and intensity of some factors under study: land slope, 

altitude and soil moisture. 
The object of the present research is represented by 14 grassland habitats in Banat 

Mountains, located at different altitudes (from 201 m to 1446 m), the phytogeneses 

of which contain species Agrostis capillaris L.    

The present study makes it clear that on a vertical scale there are 4 major 
altitude levels where species Agrostis capillaris L. is present, namely: in the low 

hills area (237 – 340 m altitude), in the high hills area (468 – 545m altitude), in the 

submontane area, at altitudes between 670 m - 722 m and in the mountain area of 
Banat Mountains, at altitudes of over 800 m.   

According to the data analysed for the purpose of this study, the grasslands 

where species Agrostis capillaris L. was found can be grouped into two clusters. 
Group I: Eftimie Murgu, Valea pai, Semenic Station and group II (having 3 sub-

clusters): II.1: Carasova fruit garden,  Carasova, Valiug; II.2: Semenic Piatra 

Goznei, Bărbosu, Gărâna, Cuptoare, Anina; II.3: Bigar, Oraviţa and Zlatiţa. 

 
Keywords: Agrostis capillaris L., land slope, altitude, soil moisture, Banat 

Mountains. 

  
INTRODUCTION 

The use of Agrostis 

capillaris L., the species of 

common bent known under several 

common names, has evolved over 

time, by the adaptation of this 

plant for mixes for golf courses 

and fields used as pastures [8]. 

In Romania, Agrostis 

capillaris L. grasslands are found 

on hills and lower mountain areas. 

Agrostis capillaris L. grasslands 

cover over 700,000 hectares [5]. 

Agrostis capillaris L. 

grasslands, with various 

mesophilic species, are the most 
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representative species for hills and 

high plateaus in our country, 

where they cover very large areas.  

They are located in areas with 

various ecological conditions. 

Usually, they appear on positive 

landforms, characterized by low 

water content in the soil. Exposure 

to sun is not a determining factor 

in this process [5]. 

According to the fodder 

value of the species making them 

up and to their yield potential, the 

grasslands dominated by Agrostis 

capillaris L. fall into two separate 

types: grasslands with good 

productivity and grasslands with 

medium productivity.  

Valuable gramineous 

plants, together with the base 

species, Agrostis capillaris L., 

cover more than 50% of the area, 

sometimes reaching even 80% of 

the surface [5]. 

From the point of view of 

its requirements in terms of 

ecological factors, species Agrostis 

capillaris is a plant with minimal 

requirements regarding the 

nitrogen index of the soil. As for 

light, this plant is present in areas 

with low light and in sparsely 

shaded areas [7]. In what 

temperature is concerned, species 

Agrostis capillaris L. is extremely 

resistant to short periods with high 

temperatures in summer, and also 

to low temperatures during winter, 

although its optimal temperatures 

for its growth and development 

range from 10°C to 20ºC (in 

summer) and -5 ºC in winter [1]. 

The geographical factors have an indirect 

influence on ecosystems. They are 

represented by slope, altitude and 

exposure. The slope influences the 

vegetation by changing the moisture, by 

exposing the soil to the erosion 

phenomenon, etc. The slope determines 

what people use the land for and the 

cultivation system.  It is not a good idea 

to use the grasslands on high slopes as 

pastures, because they are prone to 

erosion. The altitude determines very 

different climatic conditions, having a 

large contribution to ecosystem 

diversification. There is a correlation 

between altitude and temperature 

which means that as the altitude 

increases, the temperature decreases. 

In our country, the temperature drops 

by 0.5 – 0.6°C for every 100 m 

altitude. Due to the microclimate, one 

can find thermophile vegetation at 

high altitudes, because of the rock, 

which warms easily and influences 

vegetation. Exposure determines 

very different values of the water 

regime, of wind exposure, etc [4]. 

Mountain areas in Banat 

Mountains are frail ecologically, 

and they require support for 

specific protection, development 

and management: they are a 

national treasure, and their value 

must be made known and 

preserved. 
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MATERIAL AND METHODS 

 

The present study was 

made in the phytocenoses of 

permanent grasslands in Banat 

Mountains, where species Agrostis 

capillaris L. has a high degree of 

participation. We analysed 14 

grassland habitats in Banat 

Mountains: Zlatiţa, Oraviţa, Anina, 

Văliug, Bigar, Cuptoare, Gărâna, 

Semenic Piatra Goznei, Semenic 

Staţiune, Bărbosu, Eftimie Murgu, 

Valea pai, Caraşova, Caraşova 

fruit garden. Banat Mountains are 

the southern subdivision of 

Western Carpathians. 

Characteristics and divisions: 

average altitudes are below 1.000 

m., and the highest altitudes are 

found in Semenic (1445 m) and 

Almăjului Mountains (1228 m. in 

Mount Svinecea Mare). Banat 

Mountains are predominantly 

made of crystalline schist, to 

which limestones, flysch and 

volcanic rocks are added. Banat 

Mountains cover approximately 

500.000 hectares [9]. The climate 

in Banat Mountains is typical for 

the mountains (temperatures drop 

as the altitude increases and the 

quantity of precipitations increases 

as the altitude increases). The 

average temperature at over 

1000m altitude is below 8°C. The 

area is rich in precipitations, over 

1000 mm in Semenic. 

The slope or inclination 

was measured with digital 

Osciloscop.   

 The altitude was determined 

by means of rectangular coordinates 

transposed on an orthophotomap and 

altimetrically processed on 

topographical plans with the help of 

specific programs that render the 

implemented altitude.

    

Statistical analysis 

 

The statistical analysis was performed using PAST and MVSP software [3]. 

RESULTS AND DISCUSSIONS 

 

For it to be useful, the 

present study must bring clear 

information on the distribution and 

participation degree (%) of species 

Agrostis capillaris L. under the 

influence of the studied factors: 

geographical factors (land slope 

and altitude) and soil humidity. 

The process of identifying the 

effects of these factors is more 

delicate than the issue of 

fertilization and the question about 

its use, because these factors can 

vary significantly and they have 

complex effects, depending on 

their interaction in the grassland 

ecosystem. Land slope and altitude 

influence the climate system, 

mainly by causing changes in the 
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temperature regime and in the 

water regime.   

The grassland habitats 

where species Agrostis capillaris 

L. was identified are in the 

following area: Zlatiţa, Oraviţa, 

Anina, Văliug, Bigar, Cuptoare, 

Gărâna, Semenic Piatra Goznei, 

Semenic Staţiune, Bărbosu, 

Eftimie Murgu, Valea pai, 

Caraşova, Caraşova livadă;   they 

have different uses and their yield 

capacities are different.  

The graphical 

representation of the parameters 

under study appears in Figure 1. 

The participation degree (%) of 

species Agrostis capillaris L. is 

between 15% and 45%, in the 

mountain area of Banat 

Mountains, at altitudes of over 

800 m ( locations – Eftimie 

Murgu, Gărâna, Semenic Piatra 

Goznei and Semenic Station ); soil 

moisture varies from 85% to 95% 

and the land slope ranges from 

10% to 20%.  

In submontane areas, at 

altitudes between 670 m (Anina) 

and 722 m (Văliug), the 

participation degree (%) of species 

Agrostis capillaris L. was between 

13%, and 5%, respectively; soil 

humidity was 85%, and 83%, 

respectively, and land slope was 

25%, and 30%, respectively. 

In high hills areas (468 – 

545m altitude), species Agrostis 

capillaris L. covers 5 -13% of the 

phytocenoses of the grasslands in 

our study. Soil moisture varies 

from 70% to 92%, and land slope 

is between 10% and 20%.  

Species Agrostis capillaris 

L. was also identified in low hills 

areas (237 – 340 m altitude), 

where it covers between 10% and 

45% in the phytocenoses of the 

grasslands under study. Soil 

humidity ranges from 60% to 92%, 

and land slope is between 5% and 

15%.  

Depending on the changes 

appearing in certain stational 

factors, such as fertility and soil 

humidity, some fodder grasses can 

become co-dominant, thus forming 

grassland subtypes that can be 

extremely valuable, both from the 

point of view of the quantity and 

quality of their yield [5].
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Figure 1. Graphical representation of studied parameters 

***Legend:  Altitude x 10
3
 (m); 

                     Participation (%); 
                     Soil moisture (%); 

                     Slope (%); 

 
Figure 2. Cluster analysis representation based on minimum variance 
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Using Squared Euclidean, 

based on constrained clustering 

strategy, minimum variance of the 

transformed data, it‟s obvious that 

according to the studied data there 

are 2 groups of clusters: group I: 

Eftimie Murgu, Valea pai, 

Semenic Station and group II 

(having 3 sub-clusters): II.1: 

Carasova fruit garden, Carasova, 

Valiug; II.2: Semenic Piatra 

Goznei, Bărbosu, Gărâna, 

Cuptoare, Anina; II.3: Bigar, 

Oraviţa şi Zlatiţa (Figure 2).

 
Figure 3. Neighbor Joining Cluster representation of studied data 

 

Using Neighbor Joining 

Cluster Analysis, it becomes 

obvious that, according to the 

studied data, the parameters soil 

moisture and slope form one 

cluster, while altitude and 

participation percentage figure 

another cluster. Participation 

percentage is influenced mostly by 

the altitude (Figure 3). 

These models (instruments) 

of study can also be used 

successfully by natural area 

managers, when they assess 

biodiversity in grassland habitats 

and devise their management 

plans. 

The natural capital of 

Banat Mountains has a productive 

capacity which must be known 

through its “functional cells”, in 

order to prevent its degradation 

and destructuration under 

anthropic activities, and for 

sustainable use of its support 

capacity [2].

 

CONCLUSION 

 

The data presented above 

make it possible to find some 

parameters that show the 

distribution of species Agrostis 
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capillaris L. on altitudinal levels in 

the area of Banat Mountains. Due 

to the large ecological variability, 

species Agrostis capillaris L. is 

present in the vegetation on low 

hills, beginning with an altitude of 

approximately 201 m (Zlatiţa –

Mountains Locvei).Then, this 

species continues to form 

mountain grasslands in the sub-

level of beech forests and mixed 

forests of beech and softwood, up 

to the average altitude of over 

1200 m, and in some cases it goes 

even above 1400 m (Semenic 

Mountains, Mount Piatra Goznei 

1446 m). The present study makes 

it clear that on a vertical scale 

there are 4 major altitude levels 

where species Agrostis capillaris 

L. is present, namely: in the low 

hills area (237 – 340 m altitude), in 

the high hills area (468 – 545m 

altitude), in the submontane area, 

at altitudes between 709 m (Anina 

- Anina Mountains) and 722 m 

(Văliug - Semenic Mountains) and 

in the mountain area of Banat 

Mountains, at altitudes of over 800 

m (locations – Eftimie Murgu, 

Gărâna, Semenic Piatra Goznei 

and Semenic Station). According 

to the data analysed for the 

purpose of this study, the 

grasslands where species Agrostis 

capillaris L. was found can be 

grouped into two clusters. Group I: 

Eftimie Murgu, Valea pai, 

Semenic Station and group II 

(having 3 sub-clusters): II.1: 

Carasova fruit garden,  Carasova, 

Valiug; II.2: Semenic Piatra 

Goznei, Bărbosu, Gărâna, 

Cuptoare, Anina; II.3: Bigar, 

Oraviţa and Zlatiţa. These 

synthetic data, collected from the 

area of Banat Mountains, highlight 

the fact that the participation of 

species Agrostis capillaris L. is 

highly influenced by altitude. 
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