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diversity. The research methodology used is the case study due to its adaptability to
territorial specificity and is based on the secondary analysis of statistical data and
relevant literature, PESTEL and SWOT analysis. The study begins with the diagnosis of
grassland ecosystems in Sura Mare commune, Sibiu county and reveals a vulnerable state
that requires the adoption of specific methods and techniques of recovery. The study
briefly presents a possible model for analyzing and promoting the sustainability of the
grassland ecosystem.
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Introduction

The study of grassland ecosystems in terms of
integrating agricultural production, biodiversity conser-
vation and socio-cultural values in order to support
sustainability (FISCHER & al [1]) is a topic of global
interest. Arguments in this regard are the wide range,
grassland ecosystems occupy about 24% of the Earth’s
dry surface (GLENN & al [2]; SIMS & RISSER, [3]) and
the fact that it is one of the main ecosystems of the Earth
(FAO, [4]). The spatial representativeness of grassland
ecosystems emphasizes their multiple importance, it is the
economic importance given by the productive potential
with an essential role in animal husbandry (BEAUFQY [5];
HARTEL, & al [6]; ROELLIG & al [7]) and the importance
ecological highlighted by its mediogenic and regulatory
function (CRISTEA & al [8]), respectively by its eco-
protective function given by the storage capacity of
atmospheric CO2 and by limiting or stopping the pheno-
menon of soil erosion (SIMA [9]; O MARA [10]). At the
same time, grassland ecosystems as a distinctive element
of the traditional rural landscape (WIEZIK & al. [11])
also exert a socio-cultural importance due to their role in
conserving cultural landscapes (GARRIDO [12]; HARTEL
& PLIENINGER [13]; HARTEL & al [14]; PLIENINGER
& al. [15]). Although the productive, conservative and eco-
protective value of grassland ecosystems is unanimously
recognized, they are dominated on a fairly large scale by
a trend of degradation due to climate change and inappro-
priate land use, especially as a result of the abandonment
of traditional maintenance techniques and capitalization
or intensification of agricultural activities (STOATE & al.
[16]; WICK & al [17]). It is current that many countries in
the European Union register losses in the level of practical
heritage due to the promotion of an intensive management
of capitalization of renewable biological productions in
grassland ecosystems (PE'ER & al [18]). The study of
the literature, with reference to the grassland ecosystems
in Romania underlines the previously stated, thus high-
lighting that: the existence of a certain stage of grassland
degradation is due to very different ecological conditions
enhanced by socio-economic changes in our country
(MARUSCA & al [19]); grassland ecosystems present a
degraded grassy carpet at the level of floristic composition
with negative consequences on the quantity and quality
of production (DRAGOMIR [20]); grassland habitats in a
large share (34%) have a low conservation value which
emphasizes the advanced degradation and a very low level
of animal loading (DONITA & al [21]). From the presented
results the need to reduce and / or stop the degradation
process with a positive impact on the conservation and / or
improvement of biodiversity by promoting a sustainable
management of pastoral heritage, a prerequisite for
sustainable use of renewable organic production in gras-
sland ecosystems. This study promotes the need for
sustainable management of endogenous resources and the
development of relevant strategic options for sustainable
use of renewable organic production with a positive impact
on turf quality, animal welfare, environmental protection
and absorption of European funds. In other words, the
idea of adopting at the level of agricultural enterprise

a sustainable management of endogenous resources to
maintain unaltered the functional structure of grassland
ecosystems, in which the way of capitalization of gras-
slands is established through pastoral arrangements under
the law (GD 1064 [22]). The regulation in time and space
of the rational capitalization of grassland productions,
taking into account the seasonal conditions, agri-environ-
mental measures, improvement and maintenance of
biodiversity, respectively environmental protection means
ensuring the sustainability of grassland ecosystems
(IAGARU R. & IAGARU P. [23]). In essence, the study
presents a possible model of endogenous resource mana-
gement, necessary to be adopted at the level of agricultural
enterprise oriented to the diagnostic analysis of the grass
carpet, methods of its restoration / improvement and
options for sustainable recovery of renewable biological
productions obtained.

Materials and Methods

In choosing the research methodology, it was taken
into account that the grassland ecosystems in Romania
are semi-natural, so it requires human intervention
(PACURAR & ROTAR [24]) in order to maintain a
pastoral value with an appropriate load in high cattle units
per hectare of grassland, respectively the conservation and
improvement of biodiversity, knowing that the meadows in
Romania present a diversity of the floristic structure
with high biodiversity indices (MARUSCA & al [19]).
The issues subject to research are characterized by com-
plexity and timeliness, elements that determined the
choice of the case study as a research method. The case
study is a holistic analysis, useful and relevant for complex
problems, completely illustrates a given situation and
allows obtaining a clear picture of the phenomena corre-
lated with the understanding of the causes that determined
them (IAGARU [25]). The study was conducted in 2016
on grassland ecosystems owned by the Sura Mare Local
Council. Sura Mare commune is located in the Central
Development Region of Romania, in the central part of
Sibiu county, respectively at the northern edge of the
Depression located at 45°51' north latitude and 24°10' east
longitude (Environmental Report, [26]). The meadow
ecosystems from Sura Mare commune are located in
the Transylvanian Plateau, more precisely between the
Hartibaciului Plateau and the Sibiu plain on a hilly relief
with elevations that reach heights of up to 440 m above
sea level. The climate is of a moderate continental type
with an average annual temperature of 8°C and frequent tem-
perature reversals with rainfall amounting to 600-800 mm
annually (Environmental Report [26]). The use of the case
study as a research methodology is justified by its adap-
tability to territorial specificity. The methodology includes
secondary analysis of statistical data and relevant literature,
diagnosis of meadow ecosystems, PESTEL analysis by
grouping the dimensions of the living environment, in a set
of six analysis criteria (political, economic, social, techno-
logical, environmental and legal), and SWOT analysis
by simultaneously studying both internal characteristics
(strengths and weaknesses) and external environmental
influences (opportunities and threats). The diagnosis of
grassland ecosystems concerns the composition of the
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grassy carpet, its structure at the level of the main
categories of plants, the number of species and biodiversity.
The diagnosis of the grass carpet was made using the
double meter method (DAGET & POISSONET [27])
on the grounds that the data collected also allow the
calculation of biodiversity indices (Shannon-Weaver) and
dominance (Simpson). Specifically, the analysis was
performed on the grassland ecosystems in the commune
of Sura Mare, which belong territorially to the village of
Hamba, represented by 3 bodies with an area of 271.1 ha.
The PESTEL model is a process of deep analysis of
the components that directly and indirectly influence the
condition of the grass carpet and its sustainable use, is an
important step in developing strategic options because it
sets the framework in which to operate and make decisions
(GARRETTE & al [28]). The SWOT model is used
because it combines the conclusions of previous analyzes
presented in the form of strengths, weaknesses, oppor-
tunities and threats in order to identify problems and
develop solutions to solve them. The SWOT model repre-
sents the premise of preparing strategies for sustainable
capitalization of grassland ecosystems by involving stake-
holders in the process of identifying problems, defining
objectives and choosing the most relevant strategic options
(IAGARU & al [29]). The Excel program was used to
process the data collected regarding the composition,
structure, number and biodiversity of the grass carpet.

Results and Discussion

The secondary analysis of the relevant statistical data
and literature attests to the fact that many specialists are
concerned with promoting solutions to reduce the state

of degradation manifested in grassland ecosystems, but
without significant results in ensuring their sustainability
(NITA & al [30]). At the same time, it is highlighted that
the adoption at the level of economic entities / public
institutions, which have grassland ecosystems in their
patrimony, of a sustainable management of endogenous
resources determines the improvement of the floristic
composition with positive impact on productivity and
quality of renewable biological productions (VINTU & al
[31]; [32]) and implicitly on the decrease of their degra-
dation state. The diagnosis of grassland ecosystems
consisted of qualitative and quantitative analysis of
the grass carpet. Specifically, we proceeded to identify
the species present and to estimate their percentage
participation in the composition of the grass carpet. For
this, a method from the category of punctual ones was
used (double meter method) considered a fine method
of analysis of the grass carpet (SAMFIRA & al [33]),
implemented in three phases: 1. Recognition and delimi-
tation of the resort which consisted in identifying within
the grassland ecosystems from the patrimony of Sura Mare
commune three bodies with an area of 271.1 ha belonging
territorially to the village of Hamba (Table 1); 2. The
analysis of the floristic composition was performed
within each descriptive plot by delimiting linear distances
bordered by two pickets at a distance of 2 m in which
observations were made every 5 cm on the grassy carpet.
3. Vegetation analysis consisted in the use of a double
meter on the graduated edge of which at intervals at
intervals of 4 cm observations were made to identify the
species and mark them only once, first of the tall ones
and then of the other species.

Table 1. Delimitation of the resort (vegetation units)

Meadow body Descriptive plot

locality . exhi Surface
(village) no name no category altitude bition Type of meadow (ha)
Trifolium campestre S. & Agrostis
1. Ps 1949 E capillaris L. 6,04
. . ] Agrostis capillaris L. & Festuca
Rinjeraua, 2. Ps 1868 520-600 E sulcata (rupicola) H. 9,92
1 Tempe, Agrostis tenuis L. & Bromus erectus
Valea 3. Ps 1905/1 | 510-600 E H: 49,18
Plopilor Agrostis tenuis L. & Bromus erectus H.
Hamba 4. Ps 1940/1 E + Lolium perenne L. Trifolium repens| 148,68
L.
. Festuca sulcata (rupicola) H &
2 Masguri 5. Ps 1807/1 | 510-600 NS Agrostis capillaris L. 38,32
Festuca sulcata (rupicola) H &
o 6. Ps 1837/1 | 588-600 NS Agrostis capillaris L. 9,64
8 Grosaraua Festuca sulcata (rupicola) H &
7. Ps 1864 585-595 NS Agrostis capillaris L. 9.32
TOTAL 3 7 2711

The readings provided provide sufficient information
to quantify the presence of the species and to calculate the
specific volume. It indicates the dispersion and the degree
of homogeneity of the individuals of a species per unit area
(BORZA & BOSCAIU [34]). The data obtained are useful
for assessing the pastoral value — an important indicator in
illustrating the forage potential of grassland ecosystems.
For the calculation of pastoral value (VP) a scientific
method of knowledge and research of grassland ecosystems
was used, the foundations of which were laid by DAGET
& POISSONET [35], currently agreed by the Central

European School using the following calculation formula:
VP =¥ (Vs;xIs;)/5 (1), where: Vs represents the
estimation of the specific abundance by the specific
volume; Is represents the specific index; i represents
the species; n represents the number of species; 5 is the
maximum grade given. The data obtained are centralized in
table no. 2, and their analysis highlights a medium, good,
respectively very good appreciation of the pastoral value in
the analyzed descriptive plots, with the mention that the
very good appreciation belongs to the descriptive plot
(Ps 1940/1) with the largest surface (148.68 ha). The data
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obtained at the diagnosis of the grass carpet also allowed
the quantification of the biodiversity specific to the analyzed
grassland ecosystems. The quantification of biodiversity was
achieved by using two biodiversity indices: the Shannon
diversity index and the Simpson diversity index. The results
obtained are useful for understanding and comparing the
structure of these communities (BEGON & al [36]). The
quantification of biodiversity with the help of the Shannon
diversity index allowed the characterization of the diversity
of existing species in the descriptive plots analyzed taking
into account both the abundance and the equity of the
distribution of the species. The calculation of this index was
based on the formula H'=H" = —};;_, pi In pi (2), where

H is the Shannon diversity index; s is the number of species
in a community; pi is the proportion of each species in a
community (SHANNON [37]). Equity is the measure of the
relative abundance of different species and was calculated
by dividing H by H max where Hmax=1InS,so E=H/InS.
The quantification of biodiversity using the Simpson diver-
sity index allows the description of the diversity of gras-
sland ecosystems analyzed taking into account the number
of species present and the abundance of each species using
the following calculation formula: D = 1 / ¥i_; pi (3),
where D is the Simpson index of diversity; s is the total
number of species in a community; pi is the proportion
of each species in the community (SIMPSON [38]).

Table 2. Appreciation of pastoral value

Descriptive plot IS V5% VS*IS
Species 1 2 3 4 6 7 1 2 3 4 5 6 7
Poaceae 50 60 | 60 50 50 60 60 108 168 | 158 | 220 121 | 174 | 175
Agrostis capillaris L. 3 20 20 | 20 - 20 17 18 60 60 60 - 60 51 54
Arrhenatherum elatius L. 4 1 - - - 1 - 4 - - - 4 4 -
Botriochloa ischaemum L. 0 10 - - - - 0 - - - - - -
Bromus erectus H. 2 - - 10 3 - - - - 20 6 - -
Cynodon dactylon L. 1 2 - - - - - 2 - - - 1 1 -
Cynosurus cristatus L. 3 - 10 10 3 2 3 - 30 30 9 - 6 9
Festuca sulcata H. 2 10 10 - 25 28 26 20 20 - - 50 56 52
Holcus lanatus L. 2 - 2 2 0.5 1 1 4 4 1 - 2 2
Lollium hybridum H. 5 - 2 2 1 - - 10 10 5 -
Lollium perenne L. 5 - - 38 - - - - - 190 - - -
Phleum alpinum L. 2 - 15 | 15 3 - - - 30 30 6 2 - -
Phleum pratense L. 5 - - - - 10 10 - - - - - 50 50
Poa annua L. 2 1 - - - - - 2 - - - - - -
Poa pratensis L. 4 5 - - - - - - 20 - - - - - -
Phleum alpinum L. 2 - 15 | 15 3 1 - - - 30 30 6 2 - -
Phleum pratense L. 5 - - - - - 10 10 - - - - - 50 50
Trisetum flavescens L. 4 - 1 1 1 1 1 2 - 4 4 4 4 4 8
Fabaceae 30 15 | 20 40 20 20 10 143 73 96 192 74 70 36
Lotus corniculatus L. 4 2 2 4 3 3 2 3 8 8 16 12 12 8 12
Medicago falcata L. 4 3 - - 7 10 3 12 - - 28 40 12
Medicago lupulina L. 4 2 - - - 7 3 2 8 - - - 28 12 8
Trifolim campestre S. 2 - - - 3 5 2 - - - - 6 10 4
Trifolim pratense L. 5 5 5 4 3 - - - 25 25 20 15 - - -
Trifolium repens L. 5 18 8 12 33 - - 90 40 60 165 - - -
Alte familii 20 25 | 20 10 25 20 20 30 20 18 11.3 | 195 17 21
Achillea millefolium L. 2 8 - - - - 1 16 - - - - - 2
Agrimonia eupatoria L. 0 0.5 2 1 0.1 0.5 - 0 0 0 0 0 - -
Carex repens B. 0 0.5 - - - - - - 0 - - - - - -
Centaurea nervosa W. 0 - 2 1 0.3 2 1 - - 0 0 0 0 0 -
Cichorium intybus L. 1 - 2 3 2 1 - 1 - 2 3 2 1 - 1
Daucus carota L. 0 1 - - - 2 1 - 0 - - - 0 0 -
Geranium pratense L. 1 - 10 8 3 7 4 4 - 10 8 3 7 4 4
Juncus inflexus L. 0 2 1 0.3 1 - - - 0 0 0 0 - -
Plantago lanceolata L. 2 - 3 3 2 2 - 1 - 6 6 6 4 - 2
Potentilla reptans L. 1 0.5 - - - - 5 6 0.5 - - - - 5 6
Prunella vulgaris L. 1 1 - - - 7 7 5 1 - - - 7 7 5
Rumex acetosella L. 1 0.5 2 1 0.3 0.5 1 1 0.5 2 1 0.3 0.5 1 1
Thymus vulgaris L. 1 3 - - - - - 3 - - - -
Taraxacum officinale W. 3 3 - - - - - 9 - - - - - -
Carduus candicans W. 0 1 1 1 1 - 0 0 0 0 -
Eryngium campestre L. 0 1 1 1 1 - - 0 0 0 0 - - -
Euphorbia cyparissias L. 0 - - - - 0.5 02 | 03 - - - - 0 0 0
Lepidium ruderale L: 0 - - - - 0.5 02 | 02 - - - - 0 0 0
Xanthium strumarium L. 0 - - - 0.5 03 | 0.2 - - 0 0 0
Xeranthemum annuum L. 0 - - - - 0.2 0.2 0.2 - - - - 0 0 0
Veratrum album L. 0 - - - - 0.3 0.1 0.1 - - - - 0 0 0
TOTAL 23 20 | 20 20 25 23 23 281 261 | 272 | 423 215 | 261 | 232
Pastoral value (VP) 56 52 54 85 43 52 46
Appreciation VP B B B FB M B M
Large Beef Unit/ha 2.6 24 25 3.9 1.9 24 2.1

IS = the specific index; VS = estimating the specific abundance by the specific volume
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The results obtained are presented in Table 3 and
highlight different values of the diversity indices used.
Significant values of diversity were registered in the
descriptive plot number 4 category Ps 1940/1, compared to
the other descriptive plots analyzed. It is characterized by
large area (S = 148.68 ha), location at an altitude of 510 m,

eastern exposure, is a meadow type Agrostis capillaris L.
containing in a high proportion species such as: Bromus
erectus H., Lollium perenne L. and Trifolium repens L.,
are exploited by grazing and record the lowest values of
diversity indices, but the highest value of useful vegetation.

Table 3. Values of specific biodiversity indices for the analyzed descriptive plots

Descriptive plot Pastoral Shannon index Simpson Index equitability
No. category value (H") (D) (E)
1. Ps 1949 B 2.63 0.9 0.4
2. Ps 1868 B 2.67 0.91 0.39
3. Ps 1905/1 B 2.59 0.9 0.39
4, Ps 1940/1 FB 1.98 0.77 0.31
5. Ps 1807/1 M 2.55 0.87 0.39
6. Ps 1837/1 B 2.52 0.89 0.37
7. Ps 1864 M 2.48 0.88 0.79

This relationship of negative correlation between the
value of useful vegetation of the grass carpet and the level
of its biodiversity is often found in the case of permanent
grasslands (SAMFIRA & al [39]), as a result of ecosystem
management to maintain an average number of species, but
with high forage value. The diversity indices used reveal
values that attest to the existence of a medium to low
diversity in the descriptive plots analyzed, which requires
the adoption of specific methods and techniques by which
it is maintained and improved. It is necessary to maintain
and improve biodiversity in the analyzed semi-natural
grasslands to ensure their functional diversity capable of
strengthening the stability and resistance to disturbances,
adaptability and productivity of natural (semi-natural)
systems and to serve as a warning indicator of critical
ecosystem changes (NICOARA & ROTARY [40]).
Maintaining and improving biodiversity by adopting an
endogenous resource management is based on the diag-
nosis of grass cover, strategic analysis of socio-economic
characterization criteria of the area analyzed using the
PESTEL model and combining the conclusions using the
SWOT matrix. The use of the PESTEL model has proved
useful for illustrating the elements that give specificity to
the studied grassland ecosystems and for the efficient and
effective orientation of the process of elaboration and imple-
mentation of strategic options for sustainable capitalization
of renewable biological productions and maintaining /
improving their biodiversity. The political criterion of
analysis highlights that the policy positively influences
the sustainable capitalization of renewable biological pro-
ductions and the maintenance / improvement of biodiversity
in the sense of regulating the way of capitalization through
pastoral arrangements. It also emphasizes the role of the
National Rural Development Program (NRDP) in main-
taining and improving biodiversity by encouraging and
supporting farmers in adopting practices, methods and
techniques to ensure not only superior production in terms
of quality and quantity but also the maintenance of value
environmental protection of the areas concerned, namely
the sustainable use of endogenous resources and the
preservation of traditional landscapes. The economic
criterion of strategic analysis at the level of the studied
areas highlights the fact that at the level of Sura Mare

commune, Sibiu county, the rural economy is significantly
supported by the traditional activity of animal husbandry
by the fact that the surface of pastures and hayfields totals
2660.45 ha holding a share of 55.1% of the agricultural area
used (General agricultural census [41]). The number of
animals owned by farmers in the commune is according
to the 2010 general agricultural census of 410 cattle, 8510
sheep and 219 goats, a number considered below the agri-
cultural potential and which can be increased by adopting
relevant strategies aimed at both grass restoration and diver-
sification supply of agricultural and agri-food products.
The social criterion highlights the role of the population in
maintaining and improving the biodiversity of grassland
ecosystems and together with the economic criterion is the
foundation of analyzes of sustainable use of renewable
organic production. The evolution of the number and eco-
nomic structure of the population, their level of education
and professional training is crucial for the adoption of envi-
ronmentally friendly practices, methods and techniques
(IAGARU & al [29]). The numerical evolution of the rural
population in the period 2002-2011 at the level of Sura
Mare commune Sibiu County registered an ascending trend
with an immigration rate of 29.03 %o and an emigration
rate of 15.92%o. (IAGARU [25]). The population employed
in agricultural activities has a high share, a low level of
education, fails to attract young people with higher edu-
cation which translates into a low level of labor producti-
vity and income from agricultural activities. This highlights
the lack of proper management and the orientation towards
an irrational exploitation of renewable biological productions
from meadow ecosystems. The technological criterion high-
lights the existence of a relatively high interest in techno-
logy, transposed into the increase in spending on innovation
in obtaining agricultural products, which attests to a relati-
vely good receptivity to innovation. The environmental
diagnosis reinforces the need to ensure a sustainable
recovery of renewable organic production in grassland eco-
systems and the adoption of management to maintain and
improve biodiversity. The NRDP supports the implemen-
tation of agricultural projects promotes the sustainable
management of endogenous resources and contributes
significantly to maintaining and improving the biodiversity
and ecological value of agricultural land through measures
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M 10 that support agri-environment practices and M 11
that support organic farming. The legislative criterion for
strategic analysis of the analyzed territory highlights the
existence of relevant legislative levers to support the
process of sustainable capitalization of renewable biolo-
gical productions in grassland ecosystems in the conditions
of maintaining and / or improving biodiversity. Biodiversity
conservation in Romania is regulated by GEO no. 57 [42]
regarding the regime of protected natural areas, conser-
vation of natural habitats, of wild flora and fauna, approved
with modifications and completions by Law no. 49/2011,

which ensures the full transposition of the community
legislation in the field. The information obtained is
relevant, but to complete the identified socio-economic
characteristics, the SWOT analysis was performed. This
allowed the identification of strengths and weaknesses,
respectively opportunities and threats (VINCZE & al [43])
regarding the sustainable use of renewable organic
productions specific to grassland ecosystems and the
maintenance and / or improvement of their biodiversity.
Their arrangement is briefly presented in the SWOT
matrix (Table 4).

Table 4. SWOT analysis

Strong points Weaknesses
The existence of large areas of pastures and hayfields .
1 in the commune 1 Poor knowledge of attracting EU funds
2 Medium, good, respectively very good appreciation of 2 Strategies for sustainable capitalization of
the pastoral value in the analyzed descriptive plot irrelevant renewable organic productions
3 Long tradition in animal husbandry 3 | Not attracting young people with higher education
4 Existence of a herd of quality bovine, ovine and 4 Improper exploitation of endogenous resources in
caprine animals grassland ecosystems
5 Advantageous geographical position, in the immediate 5 Strong traditional mentality that slows down the
vicinity of Sibiu development of an entrepreneurial attitude
opportunities threats
Encourage and support farmers in adopting practices, Impairment of the practical heritage through
! methods and techniques for maintaining / improving ! irrational exploitation of biological productions
biodiversity through NRDP P gical p
2 Encourage and support non-agricultural activities 2 Low capacity of local accountability factors in
through NRDPs and other sources of funding attracting development funds
- - - . Low level of education of the population involved
3 Existence of a relatively high interest in technology 3 in agricultural activities
4 High share of the population involved in agricultural 4 Lack of actions to support agricultural
activities entrepreneurship
Existence of relevant legislative levers to support the .
. . Shyness of actions to promote and support
5 process of sustalnablzrrgga\éfimof renewable organic | 5 traditional agri-food products

The brief information presented suggestively in the
SWOT matrix highlights the following: the advantages of
sustainable capitalization of renewable biological produc-
tions in grassland ecosystems are represented by the large
share of area owned by grassland ecosystems in the total
agricultural area used in Sura Mare commune; the average,
good and very good appreciation of the pastoral value, the
long tradition in the activity of raising animals and the
existence of a herd of quality cattle, sheep and goats; the
weaknesses of the sustainable use of renewable organic
production in grassland ecosystems are represented by poor
knowledge on attracting development funds; strategies for
the sustainable recovery of inadequate organic production;
not attracting young people with higher education; inadequate
exploitation of endogenous resources, strong traditional
mentality that slows down the development of an entrepre-
neurial attitude. The external environment fully participates
in the sustainable capitalization of renewable organic
production in grassland ecosystems through its two sides:
opportunities and threats. Opportunities for sustainable exploi-
tation of renewable organic production in the analyzed
grassland ecosystems are highlighted in the National Rural
Development Program (NRDP [44]) by encouraging and
supporting farmers in adopting practices, methods and

techniques to maintain and / or improve biodiversity, the
existence of a relatively high interest in innovation. Threats
of the process of sustainable capitalization of renewable
biological productions from the analyzed grassland eco-
systems are represented by the impairment of the practical
heritage by promoting irrational practices, low capacity to
attract development funds; low level of training of the
population working in agriculture lack of support actions
for agricultural entrepreneurship, respectively shyness of
actions to promote and support traditional agri-food
products. The synthesis of the information provided by the
methodology used recommends a series of strategic options
for the sustainable capitalization of renewable biological
productions in the studied grassland ecosystems, of which
the most relevant we consider to be the following:
Encouraging and supporting agricultural and agri-food
entrepreneurship; Encourage and support farmers in adop-
ting practices, methods and techniques for maintaining
and / or improving the biodiversity of grassland ecosystems
studied by accessing specific measures under the National
Rural Development Program; Promoting information and
consultancy services offered to farmers and local public
administration staff on funding sources and how to access
them; Superior capitalization of the endogenous resources
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of the studied grassland ecosystems; Superior capitalization
of the human potential involved in agricultural and agri-food
activities; Increasing the capacity to integrate agricultural
production, biodiversity conservation and socio-cultural values
in order to support sustainability; Promotion and superior
capitalization of specific agricultural and agri-food products.

Conclusion

The integration of agricultural production, biodiver-
sity conservation and socio-cultural value in grassland
ecosystems is based on the use of both quantitative and
qualitative strategic analysis methods such as: secondary
analysis of statistical data and relevant literature, PESTEL
analysis, and SWOT analysis.

The secondary analysis of statistical data and relevant
literature attests to the fact that many specialists are
concerned with promoting solutions to reduce the state of
degradation manifested in grassland ecosystems.

The adoption at the level of economic entities / public
institutions, which have grassland ecosystems in their
patrimony, of a sustainable management of endogenous
resources determines the improvement of the floristic
composition with positive impact on the productivity and
quality of renewable biological productions obtained and
implicitly on their degradation.

For the calculation of pastoral value (VVP) a scientific
method of knowledge and research of grassland ecosystems
was used, the foundations of which were laid by Daget
and Poissonet, 1972, currently approved by the Central
European School. The obtained data show a medium, good,
respectively very good appreciation of the pastoral value in
the analyzed descriptive plots, with the mention that the
very good appreciation belongs to the descriptive plot
(Ps 1940/1) with the largest surface (148.68 ha).

The data obtained from the diagnosis of the grass
carpet also allowed the quantification of the biodiversity
specific to the grassland ecosystems analyzed by using two
biodiversity characterization indices: the Shannon diversity
index and the Simpson diversity index. The results obtained
highlight different values of the diversity indices used.
Significant values of diversity were registered in the
descriptive plot number 4 category Ps 1940/1, compared
to the other descriptive plots analyzed. There is a negative
correlation between the value of useful vegetation of the
grass carpet and its biodiversity level often found in the
case of permanent grasslands, as a result of ecosystem
management to maintain an average number of species, but
with high forage value.

The diversity indices used reveal values that attest
to the existence of a medium to low diversity in the
descriptive plots analyzed, which requires the adoption of
specific methods and techniques by which it is maintained
and improved. Maintaining and improving biodiversity by
adopting an endogenous resource management is based on
the diagnosis of grass cover, strategic analysis of socio-
economic characterization criteria of the area analyzed
using the PESTEL model and combining the conclusions
using the SWOT matrix.

The use of these models has proved useful to illustrate
the elements that give specificity to the studied grassland

ecosystems and to guide the efficient and effective process
of developing strategic options for sustainable use of
renewable organic production and maintaining / improving
their biodiversity.

The methodology used recommends a series of
strategic options for the sustainable capitalization of
renewable organic productions in the studied grassland
ecosystems, among which we mention: encouraging and
supporting farmers in adopting practices, methods and
techniques to maintain and / or improve the biodiversity of
grassland ecosystems studied by accessing specific
measures within the National Rural Development Program;
increasing the capacity to integrate agricultural production,
biodiversity conservation and socio-cultural values in order
to support sustainability; promotion and superior use of
specific agricultural and agri-food products.

Acknowledgements

This paper was supported by the Research Center for
Agricultural Sciences and Environmental Protection of the
University Lucian Blaga from Sibiu.

References

1. J. FISCHER, T. HARTEL, T. KUEMMERLE.
Conservation policy in traditional farming landscapes.
Conservation Letters, 5(3), 167-175 (2012).

2. E. GLENN, V. SQUIRES, M. OLSEN, R. FRYE.
Potential for Carbon Sequestration in the Drylands. In
WISNIEWSKI J., SAMPSON R.N. (eds) Terrestrial Biosferic
Carbon Fluxes Quantification of Sinks and Sources of
CO2 (pp. 341-355). Springer, Dordrecht (1993).

3. P.L. SIMS, P.G. RISSER. Grasslands. In: BARBOUR,
M.G. and BILLINGS, W.D., Eds., North American
Terrestrial Vegetation, Second Edition, Cambridge
University Press, Cambridge, 323-356 (2000).

4. FAO. Grasslands of the World. No. 34. SUTTIE, J.M.,
REYNOLDS, STEPHEN G., BATELLO, C. (Eds.). Food
and Agricultural Organization of the United Nations,
Rome, Italy (2005).

5. G. BEAUFOY, S. BLOM, T. HARTEL, G. JONES, R.
POPA, X. POUX, J. RUIZ. Europe’s wood pastures:
condemned to a slow death by the CAP. In Booklet
produced for the woodpasture policy seminar in the
European Parliament, Brussels, Belgium, vol. 17 (2015).

6. T. HARTEL, T. PLIENINGER, A. VARGA. Wood-
pastures in Europe. Europe’s changing woods and forests:
from wildwood to managed landscapes. CABI Press,
Oxfordshire, UK, 61-76 (2015).

7. M.ROELLIG, L.M. SUTCLIFFE, M. SAMMUL, H. von
WEHRDEN, J. NEWIG, J. FISCHER. Reviving wood-
pastures for biodiversity and people: A case study from
western Estonia. Ambio, 45(2), 185-195 (2016).

8. V. CRISTEA D. GAFTA, F. PEDROTTI. Phyto-
sociology. Cluj University Press Publishing House,
Cluj-Napoca (2004).

9. N. SIMA. Ecopratology. Accent Publishing House,
Cluj-Napoca (2006).

10. F.P. O’MARA. The role of grasslands in food security and
climate change. Annals of botany, 110(6), 1263-1270 (2012).

11. M. WIEZIK, T. LEPESKA, I. GALLAY, J. MOD-
RANSKY, B. OLAH, A. WIEZIKOVA. Wood pastures in

1990



Sustainable resource management, a production integration, biodiversity and socio-cultural values in ecosystems

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Central Slovakia—collapse of a traditional land use form.
Acta Scientiarum Polonorum. Formatio Circumiectus,
17(4), 109 (2018).

P. GARRIDO RODRIGUEZ. Wood-pasture diagnostics
(Doctoral dissertation) (2017).

T. Hartel, T. Plieninger. (Eds.). European wood-pastures in
transition: A social-ecological approach. Routledge (2014).
T. HARTEL, K.O. RETI, C. CRAIOVEANU. Valuing
scattered trees from wood-pastures by farmers in a
traditional rural region of Eastern Europe. Agriculture,
Ecosystems & Environment, 236, 304-311 (2017)..

T. PLIENINGER, T. HARTEL, B. MARTIN-LOPEZ, G.
BEAUFOY, E. BERGMEIER, K. KIRBY ... J. van
UYTVANCK. Wood-pastures of Europe: Geographic
coverage, social-ecological values, conservation mana-
gement, and policy implications. Biological Conservation,
190, 70-79 (2015).

C. STOATE, A. BALDI, P. BEJA, N.D. BOATMAN,
I. HERZON, A. van DOORN, .. C. RAMWELL.
Ecological impacts of early 21St century agricultural
change in Europe — a review. Journal of environmental
management, 91(1), 22-46 (2009).

A.F. WICK, B.A. GEAUMONT, K. SEDIVEC, J.
HENDRICKSON. Grassland degradation. Biological and
environmental hazards, risks and disasters, 8, 257-276
(2016).

G. PE'ER, L.V. DICKS, P. VISCONTI, R. ARLETTAZ,
A.BALDI, T.G. BENTON ... K. HENLE. EU agricultural
reform fails on biodiversity. Science, 344(6188), 1090-
1092 (2014).

T. MARUSCA, V. MOCANU, E.C. HAS, M.A. TOD,
A.C. ANDREOIU, M.M. DRAGOS, ... P.M. ZEVEDEL
Guide for the preparation of pastoral arrangements.
Capolavoro Publishing House, Bragov [in Romanian] (2014).
N. DRAGOMIR. Floristically degraded meadows: causes
and symptoms.https: //www.revista-ferma.ro/articole/
agronomie/pajisti-degradate-floristic-cauze-si-simptome
(2016).

N. DONITA A. POPESCU, MIHAELA PAUCA-
COMANESCU, Simona MIHAILESCU, I0VU- ADRIANA
BIRIS. Habitats in Romania, Editura Tehnica Silvica,
Bucharest (2005).

GD 1064/2013 regarding the approval of the Metho-
dological Norms for the application of the provisions of
GEO 34/2013 regarding the organization, administration
and operation of the permanent meadows and for the
modification and completion of the Land Fund Law no.
18/1991. Decision 1064/2013.

R.IAGARU, & P. IAGARU. Pastoral arrangement-vector
of management for sustainable grassland exploitation.
Scientific Papers Series-Management, Economic Engine-
ering in Agriculture and Rural Development, 19(1),
235-239 (2019).

F. PACURAR, & 1. ROTAR. Methods of study and
interpretation of grassland vegetation. Risoprint (2014).
IAGARU ROMULUS. Managementul strategic al resur-
selor rurale. Editura Universitatii “Lucian Blaga” din
Sibiu (2012).

Environmental report on the General Urban Plan and the
Urban Regulation of Sura Mare commune, Sibiu county
(2018).

P. DAGET, & J. POISSONET. Une méthode d’analyse
phytologique des prairies. In Annales agronomiques (1971).

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,
42,

43.

44,

B. GARRETTE, P. DUSSAUGE, R. DURAND. Toute
la Stratégie d’entreprise. Strategor, 5¢ édition, Dunod,
Paris (2009).

R. IAGARU, N. FLORESCU, P. TAGARU. Strategic
management of sustainable development in the countryside
of Sibiu Depression-basic of environmental protection.
Environmental Engineering & Management Journal
(EEMJ), 15(6) (2016).

A. NITA, T. HARTEL, S. MANOLACHE, C.M.
CIOCANEA, L.V. MIU, L. ROZYLOWICZ. Who is
researching biodiversity hotspots in Eastern Europe?
A case study on the grasslands in Romania. PloS one,
14(5) (2019).

V. VINTU, C. SAMUIL, C. SARBU, G. SAGHIN, T.
IACOB. The influence of grassland management on
biodiversity in the mountainous region of NE Romania.
In Biodiversity and animal feed: future challenges for
grassland production. Proceedings of the 22nd General
Meeting of the European Grassland Federation, Uppsala,
Sweden, 9-12 June 2008 (pp. 183-185). Swedish
University of Agricultural Sciences.

V. VANTU, C. SAMUIL, I. ROTAR, A. MOISUC, I.
RAZEC. Influence of the management on the phyto-
coenotic biodiversity of some Romanian representative
grassland types. Notulae Botanicae Horti Agrobotanici
Cluj-Napoca, 39(1), 119-125 (2011).

I. SAMFIRA Al. MOISUC, M. HORABLAGA,
SARATEANU VERONICA. Aspects regarding the
dynamics of a meadow of Agrostis tenuis L. from the
Cindrel Massif in case of different forms of exploitation,
Cristian Sibiu Institute of Montanology (2006).

A. BORZA, N. & BOSCAIU. Introduction to the study
of the vegetal carpet. Publishing House of the Academy
of the Romanian People’s Republic (1965).

P. DAGET, J. POISSONET. Un procédé destimation de
la valeur pastorale des paturages. Institut national de la
recherche agronomique (1972).

M. BEGON, J.L. HARPER, C.R. TOWNSEND. Ecology:
Individuals, Populations, and Communities. 3rd Edition
Blackwell Scientific Publications (1996).

C.E. SHANNON. A mathematical theory of communica-
tion. Bell system technical journal, 27(3), 379-423 (1948).
E.H. SIMPSON. Measurement of diversity. nature,
163(4148), 688-688 (1949).

I. SAMFIRA, AL. MOISUC. Ecopratotehnica, Eurobit
Publishing House, Timisoara, pp. 100-132 (2007).

M. NICOARA, M. ROTARIU. Biodiversity conservation
- priority of environmental policies. Scientific Annals
of the University “Al.l. Cuza” Tasi, s. Animal Biology,
Tom LI, pp. 279-291 (2005).

General agricultural census. 2010.

0.U.G. no. 57/2007 on the regime of protected natural
areas, conservation of natural habitats, wild flora and
fauna (2007).

MARIA VINCZE, KEREKES, KINGA, B. PAKUCS, E.
VERESS. Set of Methodologies for collecting sets date
from the reference areas (2009).

National Rural Development Program for the period 2014-
2020. Ministry of Agriculture and Rural Development.
Retrieved May 3, 2020, from https://www.madr.ro/docs/
dezvoltare-rurala/2019/PNDR-2014-2020-versiunea-1X-
aprobata-23-ianuarie-2019.pdf

1991



