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Abstract 

Plant cultivation activities represent the widest form of 
environmental agression at global scale. Their sustainability 
influences the stability of natural ecosystems at local, regional and 
global level. In this context, the aim of this study is to assess the 
sustainability of arable land in ROSCI0123 Măcin Mountains using 
the Pimentel- Eulenstein model. The model takes into account as 
input data various parameters characterizing the agricultural 
activities in the whole area occupied by six administrative units 
(mechanization, chemical treatment, irrigation etc.), this way 
assesing the energy efficiency and sustainability of crop plants. 
The results show that the exploitation of arable land in 
ROSCI0123 Măcin Mountains is done unsustainably in terms of 
energy efficiency, leading to a medium risk of affecting the 
valuable environmental components. Under these conditions, 
improved farming management is a key component in the 
management of ROSCI0123 Măcin Mountains. 

Keywords: arable lands, crops, energetic efficiency, 

sustenability, Nature 2000, the Măcin Mountains, Romania 

Rezumat. Impactul asupra mediului al terenurilor 
arabile într-o arie protejată de interes comunitar. 
Studiu de caz: ROSCI0123 Munții Măcinului, 
România 

Cultura plantelor reprezintă forma de agresare a mediului cu cea 
mai largă răspândire la nivel global. Sustenabilitatea lor 
influențează stabilitatea ecosistemelor naturale la scară locală, 
regională și globală. În acest context, studiul prezent își propune 
să evalueze sustenabilitatea terenurilor arabile din situl de interes 
comunitar Munții Măcinului, folosind modelul Pimentel-Eulenstein. 
Modelul ia in considerare ca date de intrare diferiți parametri de 
caracterizare a activităților agricole la nivelul întregii suprafețe 
ocupate de cele 6 unități administrativ teritoriale (mecanizare, 
chimizare, irigații etc.), evaluând eficiența energetică și 
durabilitatea activităților de cultură a plantelor. Rezultatele arată 
că exploatarea terenurilor arabile din situl de importanță 
comunitară Munții Măcinului se realizează nesustenabil din punct 
de vedere al eficienței energetice, existând astfel un risc mediu de 
afectare al componentelor de mediu. Coeficientul Pimentel a 
demonstrat o diferențiere mare între unitățile zonei de studiu 
(Măcin - 463.65, Greci - 0.47, Turcoaia - 81.42, Cerna - 41.06, 
Hamcearca - 223.71, Jijila - 304.54), același fenomen existând și 
pentru nivelul entropiei (Măcin - 1700844.5, Greci - 3929266.5, 
Turcoaia - 267121.2, Cerna - 916651.7, Hamcearca - 800669.4, 
Jijila - 1103915.8). În aceste condiții, îmbunătățirea 
managementul activităților agricole reprezintă o componentă cheie 
în procesul de gestionare a sitului de importanță comunitară 
ROSCI0123 Munții Măcinului. 

Cuvinte-cheie: terenuri arabile, culturi, eficiență energetică, 

sustenabilitate, Natura 2000, Munții Măcin, România 

 

Introduction 

Agricultural activities, through the diversity of 

their forms (crops, deforestation, mechanization 

etc.), are a major threat to the environment and 
biodiversity by default (Henle et al. 2008), 

sometimes even causing local extinctions. Intake of 
heavy metals by using chemical fertilizer and 

pesticide application are key factors in the diffuse 
pollution and degradation of water and soil 

components, contributing significantly to the decline 

of biodiversity (Ribeiro et al. 2009, Lisec &Pintar 
2005; McLaughlina &Mineau 1995).  

Aggressive and disorganized agricultural practices 
may be contrary to the objectives and provisions of 

the Convention on Biological Diversity and the 

Common Agricultural Policy to promote sustainable 

use of resources and to contribute to the 
conservation of biological diversity. Also, as stated in 

the EU Biodiversity Strategy (European Commission, 
2011), it is necessary to integrate biodiversity 

protection objectives in the tools provided by the 
Common Agricultural Policy (European Environment 

Agency, 2009). These objectives can include 

promoting agricultural practices that do not affect 
biodiversity components or setting the standards of 

good agricultural practices to reduce the risk of soil 
pollution that generates environmental disturbances 

(European Commission, 2011).  

Aggressive farming activities may conflict with 
the objectives of the Birds and Habitats Directives to 
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avoid activities that may damage the priority 
habitats and species of community interest 

(European Council, 1979, 1992). 

Threats attributed to agriculture include: 
conversion of natural ecosystems, impaired 

biogeochemical circuits, increased risk of developing 
illnesses, favorable conditions for the development 

of opportunistic species (including invasive species), 

depletion of key resources for ecosystems, habitat 
fragmentation or aggressive practices in 

agroecosystems (Bayne &Hobson 1998; Firbank et 
al. 2008; Primack et al. 2008, Herzog et al. 2006). 

Currently, in the circumstances of disorganized 

practices related to the use of pesticides and 
fertilizers (Herzog et al. 2006), especially on lands 

within a Natura 2000 network of protected areas 
(Iojă et al., 2010), it is necessary to asses the 

impact of agricultural sources of degradation (Iojă et 
al. 2011; Straus et al. 2011). The study aims to 

evaluate the energy efficiency and sustainability of 

arable crops in ROSCI0123 Măcin Mountains. 

Study Area 

ROSCI0123 Măcin Mountains is located in the 
eastern part of Romania, Tulcea county, and covers 

an area of 16,893 hectares (Ministry of Environment 
and Forests, 2011). From the European 

biogeographic regions point of view, the protected 

area belongs to the Steppe region characterized by 
an arid climate and limited hydrological resources. 

With an average rainfall below 400 mm / year and 
low flow rivers mainly fed by precipitation (Pișota 

&Bogdan 2005; Török 2008), Măcin Mountains 
agricultural area may be affected by seasons of 

dryness, process reflected by the biologically active 

horizon, agricultural productivity and the need for 
addition of fertilizer. 

The use of different types of fertilizers explains 
why this protected area is located in a Vulnerable 

Area to Nitrate Pollution (Ministry of Environment 

and Sustainable Development, 2008). The analysis 
performed is focused on the six administrative units 

(NUTS 3 level) representative for the study area - 
Măcin, Greci, Cerna, Turcoaia, Hamcearca and Jijila 

(Fig. 1) and distributed in ROSCI0123 with different 
weights. Luncavita territorial administrative unit has 

no arable land in the territory of the protected area. 

The analysis takes into account the surface of the 
protected area under its limit in 2007 because of the 

expanded distribution of arable land at that time. 
Although in 2011 the protected area boundaries 

changed and its surface shrank, and much of the 

arable land is no longer part of a protection zone 
regime, they remain a threat to biodiversity resulting 

in true environmental conflicts especially at the 
boundary. 

 

Fig. 1: Spatial distribution of arable land in 
ROSCI0123 Măcin Mountains 

Data source: 2005 Ortophotoplan, 1:5000 

Data and Methods 

We used statistical data for the assesments of 

environmental impact (National Statistics Institute, 
2012) such as the irrigated area surface (hectares), 

agricultural production by crop type (kg/hectare), 

the quantities of applied nutrients (nitrogen, 
phosphorus and potassium – kg/hectare), labor 

force, and mechanisation (tractors/hectare), for the 
six administrative units. Spatial representations were 

made using 2005 ortophotoplans, the soil map at 
1:200,000 scale (Geological Institute, 1971) and the 

digital elevation model with 30 m resolution. The 

geospatial data processing was performed using 
ArcGIS software, version 10.1. 

The Pimentel-Eulenstein model (Pimentel et al. 
1973) considers all sources of energy used by an 

agroecosystem to obtain agricultural production in 

order to evaluate the efficiency of the arable land in 
ROSCI0123 Măcin Mountains. 

The input data required for the agroecosystem – 
labor, mechanization, chemical processing (nutrients 

and pesticides applied), use of fuel and irrigation – 
were converted into energy values (kcal/hectare) 

(Iojă 2009). In order to obtain the energy efficiency 
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we calculated the Pimentel coefficient that uses a 
ratio equation between the input data and the value 

of agricultural production (Iojă et al. 2007), in this 

case the wheat production (Table 1). 
The values of Pimentel coefficient close to 100 

emphasize a balance between the amount of energy 
introduced into the system and the result in form of 

agricultural production. If the values of Pimentel 

coefficient are below 100, the system is 
characterized by intensive human activities and 

uploading entropy (Iojă 2009). At the same time, 

values above the threshold of 100 characterize the 
agricultural practices that lead to depletion of 

agroecosystems and generate imbalances in the soil 
quality (Iojă 2009). 

Table 1: Distribution of main crops in the study area in 2010 

NUTS 
TOTAL-Arable land 

(hectares) 
Wheat 

(hectares) 
Sunflower 
(hectares) 

Canola 
(hectares) 

Barley 
(hectares) 

Corn 
(hectares) 

Turcoaia 2613.7 824.97 276.99 313.1 344.55 312.51 

Jijila 5724.06 1422.29 726.74 544.3 909.36 1336.1 

Hamcearca 3367.5 754.91 413.47 505.64 1319.25 242.7 

Greci 4433.82 1320.81 749.07 38.28 688.29 857.91 

Cerna 10678.7 3442.5 1685.76 1350.6 1700.58 1673.96 

Măcin 2546.32 636.61 89.79 282.19 586.16 105.99 

Data source: National Statistics Institute, 2012

To assess the sustainability and durability of 

agroecosystems in ROSCI0123, the following 

parameters were calculated: the entropy balance 
(Table 2), critical energy threshold and sustainable 

production (Table 3) (Iojă 2009; Pimentel et al. 
1973). High values of entropy highlight the diversity 

of human pressure and high agricultural production, 

aspects that subsequently lead to imbalances in the 
agroecosystem as a synergetic effect (Iojă et al. 

2007). The calculation of this parameter took into 
account the amount of artificial energy input to the 

system, the Pimentel coefficient, the yield per 
hectare and the specific parameters of the natural 

steppe ecosystem - net primary production of the 

ecosystem, the temperature in the growing season 
and the respiration coefficient (Iojă, 2009). 

Table 2: Entropy level equation 

σ =  * [ W * (1- η + ) – P0] 

σ = entropy level (J/K) 

T = The temperature in the growing season (K) 

W = The amount of anthropogenic energy input to the 
system (J/m2) 

η = Pimentel Coefficient 

s = k*(1-r) where1-r = Respiration Coefficient ; k = 0.5; 
r=0.4; 

P0 = Net primary production of natural ecosystem (J/m2) 

Equation source: Pimentel et al., 1973; Iojă, 2009 

In order to determine at what point the human 

intervention creates major imbalances in the 

agroecosystems, we evaluated a critical energy 
threshold and sustainable production, based on the 

characteristics of a complex and natural ecosystem 
and thus its capacity of support (Pătroescu et al. 

2007). 

Table 3: Critical energy threshold and sustainable 
production equations 

Wcr =  

Ycr =  

Wcr = Critical energy threshold (J/m2) 

Ycr = Sustainable production (J/m2) 

P0 = Net primary production of natural ecosystem 
(J/m2) 

η = Pimentel Coefficient 

s = k*(1-r) where 1-r = Respiration Coefficient; k = 
0.5; r=0.4; 

Equation source: Pimentel et al., 1973; Iojă, 2009 

Results 

The sustainability of agricultural activities, 

calculated using the specified parameters and 
methodology reveal differences between the six 

administrative units covered by the study.  
Regarding the energy efficiency resulting from 

the calculation of Pimentel coefficient (Table 3), the 

territorial administrative units apart as follows: low 
energy efficiency for Cerna and Greci and energy 

efficiency that exceeds the carrying capacity of the 
environment for Măcin, Hamcearca and Jijila (Table 

3). 

The estimation of entropy balance in the 
agroecosystems of ROSCI0123 stressed obvious 

differences between the six administrative units. The 
first category includes administrative units with high 

levels of entropy (Greci) that can be explained by 
the imbalances caused by human interventions (Fig. 

2); places where the imbalances in the ecosystem 

occur beyond the level of affordability (Măcin and 
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Jijila) and towns situated on the edge - Cerna and 
Hamceaca (Table 4). 

Table 4: Energy efficiency values for 
agroecosystems in ROSCI0123 Măcin 
Mountains 

NUTS level 3 Qi – The 
quantity of input 

energy (kcal/ha) 

Q0 – The quantity of 
produced energy – 

agricultural 
production (kcal/ha) 

Pimentel 
Coefficient 

η = Qo 
*100 /Qi 

(%) 

Măcin 1892833.01 8776125.00 463.65 

Greci 1336853693.69 6264000.00 0.47 

Turcoaia 7685521.01 6264000.00  81.42 

Cerna 16307750.81 6695391.71 41.06 

Hamcearca 2069843.47 4630530.61 223.71 

Jijila 2758798.32 8401714.29 304.54 

Equation Source: Pimentel et al., 1973 

Turcoaia administrative unit presents the most 
favorable situation, both in terms of energy 

efficiency and entropy level. This is due to a low 

anthropogenic contribution with subsistence 
agriculture characterized by the lack of irrigation and 

reduced mechanized means. 

If we look at the ratio of energy used by the 
agroecosystem and the critical energy threshold up 

to which it can operate without affecting the 
environmental components, the administrative units 

can be classified according to the pressure applied 

to the system. In the case of Greci, the 
anthropogenic pressure is the highest, Măcin and 

Jijila have a medium human pressure and Cerna, 
Hamcearca and Turcoaia the lowest (Fig. 2). Also, 

the agroecosystems can be ranked considering the 

resulting ratio of annual production and sustainable 
production (Fig. 2).  

The agricultural activity in ROSCI0123 is 
characterized by an average anthropogenic 

pressure, determined by the diversity of components 
entered into the system in order to obtain a bigger 

agricultural production. 

Table 5: Assessing the sustainability of agroecosystems in ROSCI0123 Măcin Mountains 

NUTS Măcin Greci Turcoaia Cerna Hamcearca Jijila 

Entropy level (σ) J/K 1700844.5 3929266.5 267121.2 916651.7 800669.4 1103915.8 

Anthropogenic energy input (W) J/m2 471350.9 555895967 471350.9 2897942.2 471350.9 471350.9 

Critical energy threshold (Wcr) J/m2 10897.2 5636996.5 61726.2 121902.7 22562.2 16582.4 

Agricultural production (Y) J/m2 3671930 2620857 2620857 2801351 1937414 3515277 

Sustainable production (Ycr) J/m2 50524726 2641287.2 5030688.7  5004898.8 5047473.4 5047473.4 

Ratio between consumed energy and 
critical energy threshold 
(W/Wr) 

43.25 98.62 7.36 23.77 20.89 28.42 

Ratio between annual production and 
sustainable production (Y/Yr) 

0.73 0.99 0.52 0.56 0.38 0.7 

Data source: National Statistics Institute, 2012 

Discussions 

The results of the study emphasize that 

agricultural practices carried over the arable land in 

ROSIC0123 Măcin Mountains have a medium risk of 
affecting the environmental components and hence 

biodiversity. 
The arable land shows a heterogeneous spatial 

distribution with a different impact on the 
environment, aggression being given by the use of 

chemical fertilizers, improper agricultural equipment, 

irrigation systems, introduction of crops such as 
canola and agricultural wastes (Kelly et al. 2007). 

The process of conversion from cereal crops to 
biodiesel manufacturer or new constructions in the 

vicinity of ROSCI0123 can raise conflicts and can 

decrease the efficiency of biodiversity conservation 
actions, actions that can maintain healthy habitats 

for plant and animal communities. 
The effect of these aggressions raises problems 

for the quality of water and soil resources and can 

disrupt macronutrients cycles (Kelly et al. 2007). The 
synergism of these issues degrades the natural 

habitats and can affect living and feeding spaces of 

species of community interest.  

The negative consequences of agriculture in 
general and for ROSCI0123 in particular are 

supported by studies of other authors (Henle et al. 
2008; Relyea 2005; Ribeirao et al. 2009; Young et 

al. 2006) that mentioned the significant 
environmental impacts of agressive practices and 

diffuse pollution. 

The arable land in Cerna and Greci administrative 
units has a high energy inefficiency, a phenomenon 

caused by high anthropogenic pressure. Regarding 
the critical energy threshold and the high values for 

sustainable production, Greci, Hamcearca, Jijila and 

Cerna reveal obvious imbalance in the ecosystem. 
The consequences of these exceedances are 

observed in the quality of soil resources through 
their enhanced acidification and nutrient depletion 

(Ignat et al. 2009), with a direct effect on the 

presence of primary producers. 
Energy inefficiency of agroecosystems, as 

revealed by studies at national and international 
level, has been associated with major breaches of 

critical energy thresholds or sustainable yields. 
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Fig. 2: Spatial distribution of Pimentel-Eulenstein model parameters 

Data source: National Statistics Institute, 2012 
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Quantities of chemicals applied to arable land in 
ROSCI0123 Măcin Mountains, an area of high 

conservation value and close to an area with high 

biodiversity, have considerable potential to affect 
species of birds, small mammals and invertebrates . 

Studies of other authors for this category of land use 
have concluded that the application of pesticides 

and chemical fertilizers cause reductions in 

populations of animals in general and birds in 
particular. Our results are supported by these 

conclusions that emphasize the high environmental 
pressure caused by major chemical inputs. 

Conclusion 

Currently, by integrating the socio-economic 
component within protected areas such as Natura 

2000 network, conservation objectives can fail to be 

met , but a careful and responsible management of 
these activities can help maintain a considerable 

biodiversity in the analyzed area. 
With great importance among human activities 

allowed in protected areas of interest , traditionally 

practiced agriculture, without chemical inputs, can 
be employed effectively in the process of sustainable 

development. 
Also, creating forest areas with appropriate size, 

that can offset the impact of arable land, is an issue 

that should attract the attention of future studies. 
Another important assesment in ROSCI0123 Măcin 

Mountains is the evaluation of the distance by which 
one can see the projection of farming in order to 

articulate farming practices to conservation 
objectives of habitats and species of community 

interest. 

In this regard, the management of arable land 
should have important financial instruments to 

determine farmers to practice organic agriculture, to 
develop agroforestry systems that can help maintain 

a fair balance of the forest/arable or shrubs/ arable 

ratio and to compensate for impacts on biodiversity. 
Where careful control of agressive practices or 

sanctions do not deliver viable results and especially 
in the context of biodiversity loss observed at global, 

European and national scale, the authorities 
responsible for ROSCI0123 Măcin Mountains 

management may consider using interventionist 

instruments. 

Acknowledgements 

The results of this study were obtained during 

the ongoing of the SOP Environment research 
project "Studies for develop the integrated 

management plan for Măcin Mountains National Park 

by reviewing and integrating management 
prescriptions for Natura 2000 sites (ROSPA0073 

Măcin - Niculitel and ROSCI0123 Măcin Mountains), 
including Măcin Mountains National Park". 

References 

Bayne, E. M., Hobson K.A. (1998). The effects of 

habitat fragmentation by forestry and agriculture 
on the abundance of small mammals in the 

southern boreal mixedwood forest. Canadian 
Journal of Zoology, 76, 62-69.  

European Commission. (2011). European Union 

Biodiversity Strategy to 2020, Publications Office 
of the European Union. 

European Council. (1979). Directive 2009/147/EC of 
the European Parliament and of the council of 30 

November 2009 on the conservation of wild 
birds. Brussels: Publications Office of the 

European Union. 

European Council. (1992). Council Directive 
92/43/EEC of 21 May 1992 on the conservation 

of natural habitats and of wild fauna and flora. 
Brussels: Publications Office of the European 

Union. 

European Environment Agency. (2009). Distribution 
and targeting of the CAP budget from a 

biodiversity perspective. EEA Technical report, 
90.  

Firbank, L.G., Petit, S., Smart, S., Blain, A., Fuller, 

R.J. (2008). Assessing the impacts of agricultural 
intensification on biodiversity: a British 

perspective. Philosophical Transactions of the 
Royal Society, Biological Sciences, 777-787.  

Henle, K., Alard, D., Clitherowc, J., Cobb, P., 
Firbank, L., Kull, T., McCracken, D., Moritz, 

R.F.A., Niemela, J., Rebane, M., Wascher, D., 

Watt, A., Young, J. (2008). Identifying and 
managing the conflicts between agriculture and 

biodiversity conservation in Europe–A review. 
Agriculture, Ecosystems & Environment, 124 60–

71.  

Herzog, F., Steiner, B., Bailey, D., Baudry, J., 
Billeter, R., Bukacek, R., De Blust, G., De Cocke, 

R., Dirksen, J., Dormann, C. F., De Filippi, R., 
Frossard, E., Liira, J., Schmid, T., Stockli, R., 

Thenail, C., Wingerden, W., Bugter, R. (2006). 
Assessing the intensity of temperate European 

agriculture at the landscape scale. European 

Journal of Agronomy, 24, 165-181.  
National Statistics Institute. (2012). General 

Agricultural Census 2010 - North-East and South-
East Macroregions. National Statistics Institute 

(Ed.). Bucharest, Romania 

Ignat, P., Gherghina, A., Vrînceanu, A., Anghel, A. 
(2009). Assesment of Degradation Processes and 

Limitative Factors Concerning the Arenosols from 
Dăbuleni-Romania. Forum geografic, 8, 64-71. 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XIII, Issue 1 (June 2014), pp. 59-65 
http://dx.doi.org/10.5775/fg.2067-4635.2014.132.i 

65 forumgeografic.ro 

Iojă, C. (2009). Metode și tehnici de evaluare a 
calității mediului în aria metropolitană a 

municipiului București. București: Editura 

Universității din București. 
Iojă, C., Pătroescu, M., Matache, M., Pârvulescu, G., 

Damian, R. (2007). Environmental Impact 
Assessment of the Vegetable Cultivations using 

the Pimentel-Euleistein Model.Case Study Arges 

Lower Watershed. Paper presented at the 17th 
European Symposium on Computer Aided 

Process Engineering – ESCAPE17, London. 
Iojă, C., Pătroescu, M., Rozylowicz, L., Popescu, 

V.D., Vergheleț, M., Zotta, M., Felciuc, M.. 
(2010). The efficacy of Romania’s protected 

areas network in conserving biodiversity. 

Biological Conservation, 143, 2468-2476.  
Iojă, C., Rozylowicz, L., Pătroescu, M., Niță, M.R., 

Onose D. (2011). Agriculture and Conservation in 
the Natura 2000 Network. A Sustainable 

Development. Approach of the European Union. 

In I. Global (Ed.), Agricultural and Environmental 
Informatics, Governance and Management, 

Emerging Research Applications, 339-358). 
Kelly, B.C., Ikonomou, M.G., Blair, J.D., Morin, A.E., 

Gobas, F. (2007). Food Web–Specific 
Biomagnification of Persistent Organic Pollutants. 

Science 317, 236-239.  

Lisec, A., Pintar, M. (2005). Conservation of natural 
ecosystems by land consolidation in the rural 

landscape. Acta agriculturae Slovenica, 85, 73-
82.  

McLaughlina, A., Mineau, P. (1995). The impact of 

agricultural practices on biodiversity. Agriculture, 
Ecosystems & Environment, 55, 201-212.  

Ministry of Environment and Forests. (2011). Nature 
2000 Standard Dataform, ROSCI0123 Măcin 

Mountains Sheet, Bucharest. 

Ministry of Environment and Sustainable 
Development. (2008). Ordinul nr. 1552/2008 

pentru aprobarea listei localităţilor pe judeţe 
unde există surse de nitraţi din activităţi agricole. 

București: Monitorul Oficial, Partea I nr. 851 din 
18.12.2008. 

Pătroescu, M., Iojă C., Necșuliu, R. (2007). The 

impact of agricultural degradation sources on the 
environmental quality in Bucharest’s Metropolitan 

area. Present Environment and sustainable 
development, 1, 84-91.  

Pimentel, D., Hurd, L., Bellotti, A., Forster, M., Oka, 

I., Sholes, I., Whitman, R. (1973). Food 
production and energy crisis. Science 182, 443-

449.  
Pișota, I., Octavia, B. (2005). Clima, Podisul 

Dobrogei de Nord, . In E. a. Române (Ed.), 
Geografia României (Vol. 5). București, Editura 

Academiei Române. 

Primack, R., Pătroescu, M., Rozylowicz, L., Iojă, C. 
(2008). Fundamentele conservării diversităţii 

biologice. București, Editura AGIR. 
Relyea, R. (2005). The impact of insecticides and 

herbicides on the biodiversity and productivity of 

aquatic communities. Ecological Applications, 15, 
618–627.  

Ribeiro, R., Santos, X., Sillero, N., Carretero, M., 
Llorente, M. (2009). Biodiversity and Land uses 

at a regional scale: Is agriculture the biggest 
threat for reptile assemblages? Acta Ecologica, 

327-334.  

Straus, S., Bavec, F., Bavec, M. (2011). Organic 
farming as a potential for the development of 

protected areas. Acta Geographica Slovenica, 51, 
52-160.  

Török, Z. (2008). Taxonomia şi ecologia populałiilor 

de şopârle (Reptilia:Lacertidae) din Dobrogea de 
Nord. Teză de doctorat, Universitatea din 

București, București.   
Young, J. E., Sanchez-Azofeifa, A., Hannon, S.J., 

Chapman, R. (2006). Trends in land cover 

change and isolation of protected areas at the 
interface of the southern boreal mixedwood and 

aspen parkland in Alberta, Canada. Forest 
Ecology and Management, 230, 151-161. 

 


