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AbstractPlant invasion is difficult to be understood 
and control, if the processes and factors that 
intervene in it are known insufficiently. Finding the 
dominant elements that determine an invasion to 
succeed at any scale, and the efforts concerning 
their control, those must to help to the increasing of 
the efficiency in the control of this phenomenon.  

Rezumat În condiţiile în care se cunoaşte că odată 
cu Invazia plantelor este dificil de înţeles şi de 
controlat, dacă procesele  şi factorii care intervin 
nu sunt suficient cunoscuţi. Aflarea elementelor 
dominante care determină succesul invaziei la 
orice scară, şi eforturile privind combatea 
acestora, ar trebui să ajute la creşterea eficienţei 
controlului acestui fenomen. 
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INTRODUCTION 
Invasion ecology is a relative new branch of the ecology, with important practical 

connotation that has incidence to a global level.  This research direction has become necessary 
because of the actual problems of the ecosystems, which suffer deep modifications owed to the 
human activities that action direct or indirect on them.     

Plant invasion is difficult to be understood and control, if the processes and factors 
that intervene in it are known insufficiently. 

Finding the dominant elements that determine an invasion to succeed at any scale, and 
the efforts concerning their control, those must to help to the increasing of the efficiency in the 
control of this phenomenon. 

Predicting is relatively easy to be realized, but is difficult to be demonstrated. 
Invasion ecology is a young domain, and a lot of a priori predictions were made too recently 
for us to realize their accuracy (PYŠEK, P., 1998). 

Ecological and economic impact of the invasive species is perceived from local level 
to global scale. Researchers, landowners, and the public generally become more aware on the 
impact of this phenomenon. Ecological invasion is considered the second serious threat for 
natural habitats, after their fragmentation and lose (KELLY, S., 2003). 

The role of disturbances from ecosystems in promoting of invasive plant species is 
essential. From the natural agents that determine the disturbance of ecosystems and that 
determines the increasing of invasion incidence, the most important are: volcanic eruptions, 
fire, overgrazing and undergrazing (PAUCHARD, A., 2002). 

In Romania, only 6,6% from grassland surface is not affected by degradation 
processes. Erosion and landslides affected the biggest surfaces of the grasslands (60%). 
Humidity excess, alkalinity affects every 10%, or less from the total surface. Must be retained 
that there are 379 000 ha with parental material on the surface, which are in fact totally 
degraded grasslands (MOISUC A. et DUKIC D, 2002). 
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In Timiş County and adjacent counties the situation is similar; different is just the size 
of the surfaces affected by degradation processes, in function with the specific of the relief of 
the county. In this way, in Caraş Severin County 81.1% from grasslands are affected by 
erosion, in Timiş 35.5% are suffering by humidity excess, in Hunedoara on 21.1% from 
grasslands surface has parental material on the surface (MOISUC A. et  DUKIC D, 2002). 

 
MATERIAL AND METHOD 
For analysed grassland observations were realised during 2003-2004 in permanent 

grassland invaded with Juncus efusus. 
The research methods used in this work are:  

- mapping of the coverage with shrubs, squares method on 100 m2; 
- calculus of the coverage index for Juncus efusus bunches; 
- double meter method (MOISUC, A., CARRERE, P. et SAMFIRA, I., 2001), which 

facilitate the determination of some vegetation indexes; 
- Shannon-Weaver (biodiversity index) and Simpson (dominance index) 

diversity indexes calculus.  
Shannon-Weaver diversity index (H) represents calculated entropy for a sample 

randomly extracted from a coenosis. 
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where: 
fi - among 0 and 1; 

Ni - among 0 and N; 

Ni – species number of individuals i in sample;  
N - total number of individuals ( NNi  ). 
When they use natural logarithms the appreciation scale is next: 
0,1 ... 1 –very low diversity; 
l ... 2,5 –low diversity; 
2,5 ... 4 –average diversity; 
4 ... 7 –high diversity; 
~ 7 –very high diversity. 
Simpson index (D) estimates the probability that two individuals randomly extracted 

from a biocoenosis to belong to the same species, and is calculated with the next formula: 

D= 1- 
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where: 
Pi – individuals proportion that represents i species in biocoenosis; 

pi =Ni/N 
N – total number of individuals from biocoenosis (or sample); 
Ni – individuals total number from biocoenosis/sample from i species; 
pi2 – also is named informative energy (E). (BOOTH, B.D., MURPHY, S.D. et SWANTON, 

C.J., 2003; KELLY, S., 2003) 
- specific volume (VS); 
- specific frequency (FS); 
- pastoral value (VP); 
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- spectrum of the main autoecological indexes (humidity, temperature, soil 
reaction). 

Another aspect characterized is the spatial distribution and the coverage index of 
Juncus efusus on a surface of 100 m2. 

 
RESULTS AND DISCUSSIONS 
Vegetation coverage is 65%, in this case a great soil surface is without vegetation on 

it. Studied grassland is edified by Polygonum aviculare (FS% = 28.58) and Agropyron repens 
(FS =23.02), these being followed by Juncus efusus and Luzula campestris with the same 
specific frequency (17.26). 

Specific volume of the species (VS%) or the relative species volume is 51% for 
Polygonum aviculare, being followed by Agropyron repens and Juncus efusus (VS% = 16.6). 

Pastoral value (VP) of this grassland phytocoenosis is 9.3, that represents a very small 
value on a scale from 0 to 100, where 0 represents grassland without value, and 100 seeded 
grassland (ideal). This low value is determined by the composition of the vegetation carpet, 
because the most of the species present here have a low forage value or none. 

After the Shannon-Weaver index calculation we obtain the value 2.54 that shows us a 
medium botanical diversity. 

Another synthetic index calculated is Simpson index, which is 0.2 that indicates 
numerous species with similar population effectives. 

Sinecologic index for the soil reaction (IR) is 2.18. In this phytocoenosis the eurioic 
species (IR0) represents 33.3%, participating with a rate of 23% as coverage percents (fig.1). 

Neutral-acidophilic species (IR3) represents 33.3% from the species number and have 
a higher coverage (44.6%), those being represented by Polygonum aviculare, Juncus efusus 
and Luzula campestris. 
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Figure 1 Ecological spectrum for soil reaction (IR)  
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Concerning the sinecologic index for temperature factor (IT) we have obtained the 
value 0.75. From the ecological spectrum for temperature (fig. 2) we can notice that the 
amphytolerant species (IT0) have the higher participation as species number (50%) having 
coverage of 56.3%. In the vegetation carpet, mesothermal species (IT3) represents 50% from the 
total number of species and their coverage is only 19%, the highest coverage being in the case 
of Juncus efusus. 
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Figure 2 Ecological spectrum for temperature reaction (IT)  

 
Sinecologic index for humidity (IU) in analysed phytocoenosis is 2.62, this value 

being characteristic for a vegetation community dominated by mesophytic species (fig.3). 
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Figure 3 Ecological spectrum for humidity reaction (IU)  
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In this way, the mesophytic species (IU3) participate in the vegetation carpet in a 
proportion of 33.3% from the total number of species, being followed by the mesohydrophytic 
species (IU4) that represent also 33.3% from the total number of species but have coverage of 
6.5%. 

Concerning the coverage coefficient of Juncus effuses in grassland during 2002-2005 
is represented in fig. 4. 

 

 

 

 

 

 

 

 

 
Figure 4 Evolution of Juncus effusus L. surface occupation coefficient 

 
In this way for every 1m2 covered with Juncus effusus in 2003 it was registered in 

2004 a coverage of 1.5m2, and in 2005 the surface is 2.02m2. 
Here we have represented the coverage index diagram dynamics for 100 m2. This 

diagram shows the increase of coverage with Juncus effusus for every year (fig.5). 
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Figure 5 Coverage index dynamics of Juncus effusus during 2003-2005 
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Surface occupation model of Juncus effusus is framed in radial expansion model 
described by COUSENS et MORTIMER (1995), which shows that invasive plant species are 
extending through a circular advancing front. In this way initial occupied surface is increasing 
with a half quarter of diameter from previous generation, and the extension rate is constant.  

 
CONCLUSIONS 
Analyzing the results obtained in this study we can conclude as it follows: 
- studied grassland has a very low pastoral value index (9.3) considered on a scale 

from 0 to 100; 
- biodiversity index is medium, Shannon-Weaver index being  2.54; 
- for every 1m2 covered with Juncus effusus in 2003 is registered in 2004 a 

coverage of 1.5m2, and in 2005 the surface is 2.02m2. 
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