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Abstract. The aim of the study was to analyze grassland areas in relation to the activities and financial
support schemes dedicated to the conservation of grassland habitats, with a view to sustainable
development of Romania's mountainous area. A multitask analysis was carried out: the geomatic
approach of pastoral space and its relations with other environmental components, having “localized"
results in space and therefore the possibility of intervention "from the general to the specific". The
grasslands cover 22.30% of the Romania's mountainous area, a percentage which gives them a special
importance. The large number of identified protected areas (770 entities of different categories) support
the idea of the high biodiversity of the mountainous area, implicitly of the grassland habitats. One third of
grassland areas (36.65%) are included in one or more environmental protection structures. In addition to
biodiversity conservation measures imposed by different protected areas, Romania's mountainous area is
fully included in the Agro-Environment and Climate and Ecological Agriculture programs, part of the
Common Agricultural Policies, which encourages the pursuit of sustainable agriculture, also the
protection of biological resources. This study encouraging and sustaining extensive traditional
agricultural practices, determines both the maintenance of biodiversity and the diversity of semi-natural
grassland habitats.
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Introduction

The political, social, economic and environmental context of the last century has
generated changes and, at the same time, complex and synergistic challenges for the real
preservation of nature. For example, changes in livestock and the reorganization of
agricultural land have a negative and/or positive impact on natural and semi-natural
pastures and on traditional landscapes in agriculture, the relationship being possible on
the reverse (Baessler and Klotz, 2006; Garnier et al., 2007; Ceballos et al., 2010;
Caluseru et al., 2015). On the other hand, efficient management of grasslands requires
the adoption of strategies according to local conditions in order to respond to the
context of reality. In this interaction, managers in protected areas and nature
conservation institutions, along with the agricultural sector, have a very important role
(Balazsi, 2017). In the territory, the installation of protected areas imposes certain rules
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and behavior regarding the exploitation of grasslands, which, besides the protection of
environmental factors, also aims at preserving biodiversity.

Protected areas, seen as "the key to mitigating climate change, preserving
biodiversity, providing ecosystem services and promoting human well-being” (Vega et
al., 2017) have seen an upward path in their space-time evolution. Thus, the surface of
the globe in the 1990s was "protected” in a proportion of 8.6%, in 2016 this area rising
to 14.7% and includes land and estuary ecosystems with the exception of Antarctica
(Vegaetal., 2017).

The need to set up and extend protected areas is based on a holistic approach, seen at
global level and has grown as a result of increased risks generated by climate change
(Ruiz-Mallén et al., 2015), concern for the environment (Wandersee et al., 2012), more
and more severe deforestation (FAO, 2010) and installation of non-specific or invasive
vegetation (Lei et al., 2014), major risks to produce "hydrological™ disasters such as
floods (Saraswati, 2014) and "unburned” floods, the uncontrolled expansion of urban
spaces (McDonald, 2013; Lopez Lambas and Ricci, 2014), in the face of biological
formations.

Before 1989, Romania's territory was "protected” by different types of protected
areas, at a rate of 4.1% (loja et al., 2010). After 2000, interest in protected areas
increased significantly; under the pressure of joining the European Union, legislative
and normative regulations have been introduced to "extend" the existing protected areas
(Geacu et al., 2012). After joining the EU, Romania had to expand its "protected
territory” to 17% of the total, making it "joining™ the Natura 2000 European Network
(Bélteanu et al., 2009).

In 2014, in Romania the protected areas covered 24.84% of the country's territory
(protected natural areas, 7% and Natura 2000 sites, 17.84%), being registered: 79
scientific reserves; 13 national parks; 230 monuments of nature; 661 nature reserves, 15
natural parks; 19 Ramsar sites; 3 Biosphere Reserves; 1 World Heritage Site,
respectively the Danube Delta (Antonescu et al., 2015).

Declaring a "protected area” has effects on the entire geosystem, depending on its
size and profile. There are situations like these (Antonescu et al., 2015): the extension of
areas to other areas which do not require protection, initially with other destinations;
human settlements located near protected areas are usually underdeveloped and with
limited development opportunities, with restricted access to infrastructure, leading to
population migration and therefore demographic imbalances.

The management of grasslands from the protected areas is not always economically
and socially correlated with the objectives and needs of communities in the deprived
areas (Molnar et al., 2016). On the other hand, the "establishment" of the protected areas
ensures: preserving biodiversity, attracting european funds and developing projects with
multiple benefits, preserving local and regional traditions.

Regarding the use of grasslands in Romania, besides the protective measures
imposed by different categories of protected areas, there are several relevant instruments
of the Community Agricultural Policy (CAP): direct payments, milk quota, sustainable
rural development (Pillar 2 measures) such as investment aid, agri-environmental
measures (EMA) and support for mountain areas (Osterburg et al., 2010). Moreover, the
CAP has established rules to maintain traditional grassland management through
eligibility rules and minimum requirements as a prerequisite for receiving direct
payments.
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Exploiting grasslands under the socio-economic and cultural conditions of mountain
areas in Romania, has long been and is in most cases in line with the principles and
rules imposed by the presence of protected areas or CAP policies, not due to
"environmental culture”, but relied on the basis of financial and technical
underdevelopment. Contrary to intensive farming practices, in the mountain
environment, through physic-geographic traces and pastoral culture, some of the
principles of sustainable agriculture meet, which place the environment and its
resources at the forefront.

Concerns about the sustainability of mountain farming and the conservation of
grassland habitats' biodiversity are expressed in numerous researches (Ollerer, 2012;
Pécurar et al., 2015; Cojocariu et al., 2018), under various theoretical and applicative
aspects, context in which the researches presented in this paper are included.

In this context, the aim of the study was to analyze grassland areas in relation to the
activities and financial support schemes dedicated to the conservation of grassland
habitats, with a view to sustainable development of Romania's mountainous area. At the
same time, we want to answer a number of questions: "Where are conservation
measures applied? What are the relationships between conservation structures? What
are the implications for environmental protection in the organization of the
geographical space and especially of the agricultural space".

With the first stage of the documentation on the theme, we have drawn attention to
another topical topic, especially in our country, namely the sustainable agriculture,
functionally linked to the action of nature conservation. Under these conditions, we
attempted to formulate scientifically reasoned answers also to the questions: "Under
what conditions can sustainable agriculture be practiced on the pastures in the
mountainous area of Romania?" or "lIs there financial support for sustainable
agriculture?".

The choice of the study area was based on the idea that the mountain area, extended
over a third of the entire territory of Romania, represents an area with great biological
diversity and the most complex ecosystems, but also a "step-by-step" territory for its
inhabitants, from socio-economic point of view, despite the availability of natural
resources. Of all the natural resources of the mountain range, grasslands can be regarded
as "everyone's reach” with minimal operating costs (compared to forests or arable land)
available on large and renewable surfaces under appropriate use conditions. These
sometimes contradictory aspects have stimulated us and lead us to the deepening and
detailed analysis of the pastoral area of Romania's mountainous area, important both at
national and European level.

Being a multidisciplinary work, a multitask analysis was carried out: the geomatic
approach of pastoral space and its relations with other environmental components,
having "localized" results in space and therefore the possibility of intervention "from
the general to the specific"; we also analyzed the conditions under which European
programs for nature conservation and changes in agricultural practices can be applied.
The study draws attention to the conservation status of biodiversity at present and can
be used as a basis or model for other research as well as for the development of future
strategies for the mountainous area of Romania and the graphic and non-graphic
database can be reused, completed or "rearranged" according to new needs.
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Work methodology
Study area

The area analyzed in the present paper is equivalent to the Mountain Area defined in
the National Rural Development Program 2014 - 2020 - NRDP 2014 — 2020 (MARD,
2019) as being the sum of the areas of the administrative-territorial units (ATU) located
at average altitudes greater than or equal to 600 m and of the units located at an altitude
of 400-600 m, but with average values of slopes higher than or equal to 15%. Under
these conditions, the study area includes the Carpathian area, but also the adjacent areas,
Sub-Carpathians, plateaus and high hills (Fig. 1).
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Figure 1. Location of study area. (processing according to EEA, 2017; MARD, 2019; NACRA,
2019)

Based on these considerations, the study area with a semi-administrative or semi-
physical delimitation comprises 658 ATUs with a total area of 7143943.38 ha
(NACRA, 2019), 71439.43 km? respectively, being more extensive than the area of the
Carpathian Mountains on the territory of Romania, physically and geographically
delimited, with the area of 69872 km? (Dumitrascu et al., 2015).

Materials and methods

The four-step systematized research methodology, as well as the materials used in
the study, are presented in Figure 2. Scientific data and information has been processed
and interpreted with the ArcGIS 10.2.1 software, which has also been used to generate
cartographic materials.

1. The analysis of grassland surfaces from mountain areas has been based on the
Corine Land Cover Database, edition 2012 (EEA, 2012), a program coordinated by the
European Environment Agency and part of the Global Monitoring for Environment and
Security program, data available on the European Environment Agency website. The
database was updated in 2018 by comparison with aerial images (Google Earth
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platforme, 2018) and data from the National Institute of Statistics of Romania - Land
surface by mode of use, by counties and localities (NIS, 2018).

Of the Corine Land Cover Database (EEA, 2012), a total of 26930 entities (all land
use categories) were analyzed, and the "grassland” category, interest in this study, with
an area of 1593461.64 ha, included: secondary pastures (code 231), with a total of 4474
entities and a total area of 665494.35 ha and natural grassland (code 321), with a total of
2628 entities and a total area of 503622.83 ha. To the two “clear" categories, we may
add pastures and hayfields (including wooded pastures), "recovered” from other
categories: agricultural land with significant areas occupied with natural vegetation
(code 243), agro-forest land (code 244), and bushy vegetation (code 322, 323, 324).

After the identification and framing of each unit, by means of the "joining"
procedure (the Merge command), the map of the grassland distribution in the mountain
area was obtained in unitary vector format.

Materials and processes

Raster and vector maps
Geospatial databases
Data and auxiliary information

Steps of the study Obtained results

Geospatial database and
distribution map
Surface Calculation

The analysis of grassland
1 surfaces from mountain
areas

Overlay operations:
Clip, Reclass

Typology, coverage and
interrelations of protected
areas. Statistical results

Identification, analysis of the
VAl protected areas overlapping
the mountain grasslands

Overlay and Statistical

Correlations: Clip,Tabulate
intersection, Union, Intersect

Inclusion of the mountainous
3 area in CAP policies and
strategies

Location and inventory of the
types of measures for
sustainable agriculture

Creating and completing
databases
Overlay Operations
Current situation and trends
in the “behavior” of
mountain farming

Identification of overlapping
4 of CAP measures with
protected area measures

Overlay and Statistical
Correlations: Clip,Tabulate

intersection, Union, Intersect

Figure 2. Methodology of research

2. The identification and analysis of the protected areas overlapping the
grasslands in the mountain area was based on the vector format file with their
geometry published on the website of the Ministry of the Environment, in 2017.

In the mountain area, 770 protected areas of different categories were identified,
covering a total surface of 4862584.44 ha. Inventory and analysis of protected areas
covered all categories of protected sites in the area of interest, both national and
international. The "Protected Areas" layer database has been hierarchically structured
and categorized.

For each category, we calculated the area and the percentage within the mountain
area, and analyzed, as percentage, the situation of the overlapping (Tabulate
Intersection function), thus calculating the intersection with other areas. Subsequently,
the spatial correlation with the grasslands (the Union function) was made to determine
the "degree and form" of the protection imposed.

3. The inclusion of the mountainous area in CAP policies and strategies was
supported by the documentation from NRDP 2014-2020 (MARD, 2019). For each of
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the 658 ATUs, we associated descriptive information (database completion) related to
applicable programmes in the case of grasslands (Agro-Medium and Climate and
Ecologic Agriculture). After spreading the funding strategies, the overall image and
regionalization was outlined.

4. The identification of overlapping areas of CAP measures with protected area
specific measures was done through multilayer operations, overlapping and unification
of the two databases, resulting in the overall situation of supporting sustainable
agriculture.

Working procedures in the GIS (Geografic Information Systems) environment were
applied according to technical specifications for ArcGIS 10.2.1 software and ESRI
documentation.

Results and discussions
Grassland fund from the mountain region of Romania

The grasslands of Romania's mountainous area, one of the most important natural
resources, multifunctional and with deep historical references, are "indispensable” to the
inhabitants of these areas, being among the few sources of income and can therefore be
treated as "support of subsistence".

The grasslands total 1593461.64 ha, respectively 22.30% of the total area of
Romania’'s mountainous area (defined according to MARD, 2019), which are present in
all forms and relief units, ranging from river meadows to high mountain areas (Fig. 3).
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Figure 3. Distribution of grasslands in the mountainous area of Romania. (processing after
EEA, 2012; MARD, 2019)

Biodiversity conservation structures (Protected areas) in mountain areas, with special
reference to the areas used as grasslands

At the level of the mountain area, the protected areas were grouped into 10
categories, presented in Table 1.
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The statistical data show that Natura 2000 sites have the largest expansion, with
75.62% of the total protected areas, followed by the Protected Areas of National
Interest, with a share of 21.45% of the total. Biosphere reserves and Wetlands of

international Importance have a reduced share of less than 2% each (Table 1).

Table 1. Type and surface of protected areas from mountain region*

No. Membership P.A. type |No. entities Surface % of M.A.
ha % of total P.A. |  surface
1 . SCI 181 2174706 44.72 30.44
Natura 2000 Sites
2 SPA 50 1502658 30.9 21.03
3 N.P. 12 298152 6.13 4.17
4 n.p. 10 560572 11.52 7.84
5 Protected Areas of National M.N. 8 0.0001 0.0001
6 Interest S.R. 43 0.0008 0.0006
7 N.R. 27 19134 0.42 0.26
8 RONPA 482 164661 3.38 2.30
9 Biosphere Reserves ROMAB 2 85518 1.76 1.19
Wetlands of International
10 Importance RORMS 3 57127 1.17 0.79

Legend: PA-Protected Areas, MA-Mountain area, SCI-Sites of Community Importance, SPA-Special
Protection Areas, NP-National Parks, np-Natural Parks, MN-Monuments of Nature, NR-Natural
Reserves from IUCN IV Category, RONPA Natural Reserves, SR-Scientific Reserves, ROMAB-
Biosphere Reserves, RORMS-Wetland of International Importance.
* data extracted from the geospatial database published on the website of Ministry of the Environment,

2017

National Parks, declared structures to protect nature's wildlife are materialized in 12
entities (Table 2) and are the most "restrictive™ structures that "dictate” the conservation
measures in overlapping areas, irrespective of the presence of other protection entities
(Ministry of the Environment, 2000; Stanciu and Florescu, 2009) and were identified on
a small area, 4.17% of total.

Table 2. National parks superimposed on the mountainous area of Romania*

No. National Park (NP) Code Founded Location in the mountain area
1 NP Buila Vanturarita RONPAO0848 2004
2 NP Cilimani RONPA0009 1990
3 NP Ceahlau RONPAO0008 1955
4 NP Cheile Bicazului-Hasmas RONPAO0007 1990
5 NP Cheile Nerei-Beusnita RONPAO0003 1990
6 NP Cozia RONPAO0010 1990
7 NP Defileul Jiului RONPA0933 2005 2
8 NP Domogled-Valea Cernei RONPA0001 1990
9 NP Muntii Rodnei RONPAO0005 1990 -
10 NP Piatra Craiului RONPAO0011 1990 .
11 NP Retezat RONPA0002 1988
12 NP Semenic-Cheile Caragului RONPA0012 1990

* data extracted from the geospatial database published on the website of Ministry of the Environment,

2017
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Mathematically, by summing up the areas of all the protected areas, their total area in
the mountain area is 4862584.44 ha (68.05%), but in a more detailed analysis, these
entities overlap in many cases on the same territory, which invalidates the information
and suggests the Overlay approach, in which each layer is analyzed in correlation with
the others.

Thus, the statistical calculations show that the total area of the protected areas, the
horizontal "footprint” on the surface of the mountain area, irrespective of the number of
protected areas overlapped vertically, is 2737574.06 ha, which represents 38.32% of the
total area of the area mountain.

The results of the spatial correlation of protected areas — grasslands indicate that
584104.86 ha (36.65%) of the total area of mountain grasslands is under the protection
of different categories of sites for biodiversity conservation.

Simple visual analysis of the results indicates the "vertical” upgrading of the
protected areas on the grassland units, so complex spatial analysis (Fig. 4) and statistical
analysis (Table 3) were required to determine the type and weight of each entity in the
combination of "preservation programmes".
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Figure 4. The correlation of grassland areas with protected areas. (processing after EEA,
2012; Ministry of the Environment, 2017; MARD, 2019)

From the analysis of the data synthesized in Figure 4 and Table 3, we may remark
the following aspects:

e the grasslands are associated only with 27.77% SClIs and SPAs only, 22.96%,
these two being the most common in overlapping.

e NP is associated, in most cases, with Natura 2000 sites.

e of the total area of grasslands located in protected areas, there are 15.19% both
SCl and SPA areas.

e asshare, after SCI and SPA, NP comes into association with other protected areas,
in proportions of approx. 5% in each case.

¢ the grasslands analyzed do not overlap with the category M.N.
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Table 3. Relationship grassland areas — categories of protected areas

" Category of protected areas* Affected surface of grasslands**
No. of P.A. entities AlBICIDIETElG I H I 3 ha %
162203.66 27.77
980.39 0.17
1 7.72 0.00
25923.69 4.44
1686.10 0.29
134094.99 22.96
12807.88 2.19
6704.55 1.15
36944.76 6.33
1291.88 0.22
88722.75 15.19
) 30.00 0.01
11.60 0.00
6.51 0.00
119.05 0.02
0.56 0.00
389.22 0.07
8.27 0.00
21.31 0.00
6.83 0.00
4986.35 0.85
121.16 0.02
3 7938.05 1.36
10.04 0.00
478.23 0.08
31892.56 5.46
23886.57 4.09
0.17 0.00
4530.49 0.78
30.28 0.01
5244.40 0.90
4 2069.25 0.35
27971.18 4.79
14.48 0.00
4.22 0.00
15.47 0.00
62.24 0.01
5 2884.49 0.49
1.12 0.00
2.20 0.00

Legend: A.P.-Protected area; *Protected area category: A - Natural Reserves from IUCN IV Category
(NR), B - Monuments of Nature (MN), C - Special Protection Areas (SPA), D — National Parks (NP), E
- Scientific Reserves (SR), F - Wetland of International Importance (RORMS), G - Natural Parks (np),
H - Natural Reserves (RONPA), | - Biosphere Reserves (ROMAB), J - Sites of Community Importance
(SCI); colored boxes suggest the presence of the protected area; **The figure 0.00 from the column
,Affected surface of grasslands” designates surfaces with a percentage of less than 0.001%

The data presented above shows the biological complexity of the Romanian
mountainous area, also acknowledged at European level (Mraz and Ronikier, 2016),
given by the large number of protected areas (770 entities) and implicitly by the species
they protect, irrespective of their location or overlapping.
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Therefore, maintaining biodiversity is done through protection measures imposed by
the presence of protected areas, but with the association of other independent or
functionally related mechanisms: the continuous use of traditional practices, the fact
that a substantial part of the region is represented by high nature value agricultural land
(Babai and Molnar, 2014) and CAP measures, which will be described below.

Strategies and measures of the Common Agricultural Policy (CAP) applied in the
mountain area

The European Union's rural development policy, introduced as the second pillar of
the CAP through the Agenda 2000 reform, is co-financed by the European Agricultural
Fund for Rural Development (EAFRD) and regional or national funds and was designed
to "stimulate"” the development of rural areas, with new economic, social and
environmental approaches (European Parliament, 2019).

The rural development policy is implemented on the basis of rural development
programs designed by the Member States (or their regions). These multiannual
programs implement a personalized strategy that responds simultaneously to the
specific needs of Member States (or regions). These programs are based on a
combination of measures chosen from a "menu" of European measures detailed in the
Rural Development Regulation (Regulation (EU) No 1305/2013) and co-financed by
the EAFRD (according to the documentation of the Second pillar of the Common
Agricultural Policy: rural development policy).

As the present study focuses on the grasslands in the mountainous area of Romania,
only the programs that apply to this segment of agriculture (Regulation (EU) No
1307/2013) will be described in the following.

The preservation of high nature value (HNV) agricultural land is essential in the
mountain area, for which the NRDP of Romania has introduced and promoted financial
support activities and schemes to farmers in HNV areas through the agri-environment
and climate measure. Figure 5 provides descriptive information on the financing
strategies applicable to the land used as grassland and the areas where they are applied.

According to the data from the NRDP 2014 — 2020 (MARD, 2019), on approx. 95%
of the mountainous area can be used for agro-environment and climate programs and
5% of the area can also be accessed by programs dedicated to Ecologic Agriculture
(Fig. 5).

High natural value grasslands (HNVs) are spread throughout the mountain area, with
funds being allocated to traditional agricultural practices as a compensatory measure for
the natural limitation of land productivity due to the pedo-climatic features of the area
or as a result of the operation of agricultural work with manual or animal force.

In the central area of the Eastern Carpathians are located grasslands that support the
conservation of bird species (Crex crex), in Suceava County (ATU Solca), grasslands
that ensure survival and support the preservation of butterflies (Maculinea sp.).

Starting from the idea of preserving biodiversity, supported by numerous european
and regional research and structures, we consider high natural value grassland to be of
great importance, as rural communities depend on the key components of biodiversity
and of ecosystem services that are found in non-domestic habitats (Vintu et al., 2011).

In the view of the European Environment Agency (EEA, 2002), high natural value
lands are those areas of high biological diversity on which extensive agriculture is
practiced (Ollerer, 2014), also supported by the Live Viva Grass (2019) portal,
according to which, in the category of high value pastures natural areas include those
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areas where extensive agriculture is practiced, areas with extremely high levels of
biodiversity: they support healthy soils and a large number of wild species.

Although between 1947 and 1990 Romania's agriculture was "intensified" under
totalitarian policies (Sarbu et al., 2004), large areas of grasslands "survived" these
practices, nowadays our country is among the European countries with the highest
resources of grasslands rich in "wild" vegetation (Akeroyd and Page, 2011).

Ecologic High natural value
Agriculture - grasslands (HNVs)
permanent Traditional
grasslands agricultural

practices

Important grasslands /77

for the species (»}"k
Crex crex and
Maculinea sp.

ATUs qualifying for different CAP programs

ATUs Suprafafa
CAP programs No. % from — % from
ATU | MA ATU/ba MA
Tligh natural value
grasslands (HNVs) and s81 8829 | 640290294 £9.62
A traditional agricultural < i % L
QBT practices
and climace | PO Srasslands ¥ 39 592 | 44570130 623
grasslands lor 2 49305 %
utierilies (Maculinea sp.) ! 0.17 4792,05 009
Ecologic Incligible arcas for agri- 37 562 | 29054809 406
Agriculture | ¢nvironment and climate - = Eat ]
Total 658 100 | 714394438 100 |

0 25 50 100 150 200
[ = = ee— 100

Grassland areas Eligible areas Eligible areas Eligible areas Eligible areas

Figure 5. Classification of Romania's mountainous area into the EU's CAP financing
programs. (processing after MARD, 2019, list of eligible areas)

Accessing programs primarily aimed at preserving the biodiversity of habitats and
grassland species requires compliance with the requirements for their exploitation in
conditions of sustainable "environmentally friendly" agriculture. Considering the fact
that a large proportion of the owners and users of grasslands (HNV) in the mountainous
area of Romania can receive subsidies through the Agro-Environment and Climate
Program (MARD, 2019), these must comply with the conditions imposed by this
program on grassland exploitation (Table 4).

Among the measures for preserving biodiversity of habitats and species, there is an
emphasis on the idea of reducing or eliminating the use of chemical fertilizers. If we
analyze the history of Romanian agriculture, chemical fertilization has been for a long
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time the "immediate™ lever for increasing productivity. Starting from this concept, it is
understood that reducing chemical fertilization leads to reduced productivity, but
scientific research shows that for high natural value meadows the production of biomass

is not affected by the depletion of soil in nutrients (Miladkova et al., 2015).

Table 4. Agro-environmental and climate requirements for grassland exploitation*

Agro-environment and climate
Conditions imposed Traditional Grasslands that nglijsslir;(:s{;zat
under the subsidized | High natural value aaricultural support the consré?vation of
programs grasslands (HNV) g - conservation of bird -
practices - butterfly species
species - Crex crex :
(Maculinea sp.)
- the traditional use of - mowing the
. meadows after July 31,
manure is allowed up to P he inside of th
the equivalent of a rom the inside of the
maximum of 40 ka N plot to the outside,
n.c/ha g - maximum 0,7 UVM
i maximu'm. 1 UVM or per hectare, - the traditional use
hectare P - the traditional use of | of manure is allowed
- mowing be i,ns after manure is allowed up [up to the equivalent of
July 1 ?UAgTs with to the equivalent of a |a maximum of 40 kg N
It is necessary y L - maximum of 40 kg N n.c./ha,
average altitudes above h ing after 2
600 m) or after June 15 n.c./na, - Mowing after 25.08,
(UAT below 600 m - a 3-meter-long, non- |- grazing is carried out
altitude) mowed strip will be |with a maximum of 0.7
- compliance with the ban left on the edges of UVM per hectare
on manure application, riﬁnpﬁe(finogi
- notto apply organic or - compliance with t‘he
mineral fertilizers to baﬁ on manure
protective strips. -
application.
- works with - fertilizers and
mechanized pesticides,
- works with machinery, - works with
- fertilizer and pesticide mechanized - actions to accelerate mechanized
It is forbidden administration, machinery, natural drainage, machinery,
- groundwater pollution | - groundwater - fertilizers and - actions to accelerate
through spillage. pollution through pesticides, natural drainage,
spillage. - groundwater - groundwater
pollution through pollution through
spillage. spillage

Legend: UVM-large cow unit, * data synthesized according to MARD, 2019

Overlay of grassland areas covered by CAP policies with different protected area

categories

Of the total surface area of the grasslands in the mountainous area of Romania,
36.65% is covered by different categories of protected areas (Table 3, Fig. 4).

The data from the literature show that the Natura 2000 sites as well as the other
categories of protected areas in the Carpathians are also found in the HNV regions
(Akeroyd and Page, 2011). In order to identify grasslands covered by protected areas
but also eligible for different CAP strategies, applied the multilayer analysis (Fig. 6).

As a result of the spatial correlations, more than 90% of the grasslands located in
protected areas are also classified as high natural value (HNV) land used by traditional
practices, and over approx. 8% of the “protected” grasslands meet the optimal
conditions for the Crex crex species (Fig. 6).

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 17(4):8877-8894.

http://www.aloki.hu  ISSN 1589 1623 (Print) ® ISSN 1785 0037 (Online)

DOI: http://dx.doi.org/10.15666/aeer/1704_88778894
© 2019, ALOKI Kft., Budapest, Hungary



Cojocariu et al.: Conservation of grassland habitats biodiversity in the context of sustainable development of mountain area of
Romania
- 8889 -

Natura 2000 sites, a pan-european network for nature conservation, also include in
Romania priority habitats at community level which required their preservation by
setting up Special Areas of Conservation (SAC): SPA sites (established by Romanian
Government Decision no. 1284/2007) and SCI sites (set up by the Order of the MMDD
no. 776/2007, Romanian Government Decision no. 971/2011).

Natura 2000 sites require special management (Cojocariu et al., 2017) but do not
prohibit lucrative activities in favor of grassland biodiversity conservation and seek the
adoption of sustainable solutions.

Total grassland area (ha):
1593461.64 (100%)
Grasslands surfaces in protected
areas (ha) 584104.86 (36.65%),
overlapped with:

7386,51
(1.26%) @
528541,38 i
IE (90.48%) -

Grasslands for the 48176,96
species Crex crex and (8.26%)
Maculinea sp. 0

Ecologic Agriculture

Legend

Grasslands outside
protected areas

Limits of protected areas

Grasslands in protected areas

I Ecologic Agriculture

High natural value
grasslands (HNVs)

Important pastures for
the species Crex crex

Important pastures for
the Maculinea sp.

Figure 6. The correlation of grasslands in protected areas - EU CAP programs. (processing
after Ministry of the Environment, 2017; MARD, 2019)

In order to encourage farmers managing agricultural land within the areas designated
as Natura 2000 sites, financial support is expected from Pillar 1l of the CAP to
compensate for the losses suffered.

In addition to the ecoconditionality measures for HNVs summarized in Table 4,
mountain grassland users are also required to comply with a set of minimum
conservation measures provided for in the management plan and regulation of the
protected area over which they overlap.

Grassland management in protected areas aims to maintain the surface and grassland
quality through active management for habitat and species conservation (Table 5).

In addition to the general and specific best practice measures for each site,
recommended by the management plan, a series of awareness-raising, information and
environmental education activities are required in collaboration with local communities
and other stakeholders. It is also necessary to inform local communities about the
existence and the process of compensation, through EU measures, for the disadvantages
suffered by farmers in the mountain area. Therefore, incentives through Agro-Medium,
Natura 2000 and conservation projects funded by public funds are very important in
preventing mountain abandonment and biodiversity degradation, in the use of
ecosystem services and preservation of cultural landscapes (Akeroyd and Page, 2011)
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by rural communities. The presence of several instruments can have synergistic effects
(Sutcliffe et al., 2015) on the conservation of semi-natural habitats of mountain
grasslands. This beautiful mountainous area of Romania still has many natural values
that can be promoted and included in the strategies and programs of local communities'
development.

Table 5. Minimum conservation measures in pastures superposed on protected areas

General measures
Compliance with the management plan and area regulation with regard to surface use and pastoral
activities.
Maintaining grassland habitats in good conservation status, through grazing and mowing,
respecting animal load and grazing and mowing periods.

Ensure the conditions necessary to maintain the favorable conservation status of grassland habitats
as naturally as possible.

It is necessary [Ensure the conditions necessary to maintain the favorable conservation status of grassland habitats
as naturally as possible.

Maintaining biodiversity to ensure ecological balance of ecosystems and optimal conditions for
protected species.
Preventing the spread and reducing the spread of invasive species on the territory of the protected
area.

Ensuring the necessary conditions for wild fauna species dependent on grassland habitats.
Intentional killing or capture of wild birds that make their nest in the shrub / trees in the
grasslands.

Damage, destruction of nests and / or harvesting of eggs from nature.

It is forbidden Deliberate disturbance of wild birds.
Damage and/or destruction of breeding or resting places of wild animals.
Harvesting flowers and fruits, harvesting, cutting, uprooting or deliberately destroying wild plants
in their natural habitats.

Conclusions

The grasslands cover 22.30% (1593461.64 ha) of the surface area of Romania's
mountainous area, a percentage which gives them a special importance for the mountain
population being the natural resource with a multifunctional exploitation potential,
realizable according to the conditions of sustainable agriculture, traditional practices.

The large number of identified protected areas (770 entities of different categories)
support the idea of the high biodiversity of the mountainous area, implicitly of the
grassland habitats.

One third of grassland areas (36.65%) are included in one or more environmental
protection structures; which again reveals the complexity of ecosystems: the existence
of several protected areas overlapping on the same territory means the presence and
protection of distinct habitats.

In addition to biodiversity conservation measures imposed by different protected
areas, Romania's mountainous area is fully included in the Agro-Environment and
Climate and Ecological Agriculture programs, part of the CAP, which encourages the
pursuit of sustainable agriculture, also the protection of biological resources. The
grasslands, one of the main economic resources of the mountain range, from the point
of view of technological restraints, is suitable for a management or extensive
management.

The present study, through scientific arguments, promotes and supports the Common
Agricultural Policies, adopted at European level and implicitly in Romania, for a
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particularly important area in ecological, political, economic, geographical terms, both
for Romania and at European level.

Encouraging and sustaining extensive traditional agricultural practices determines
both the maintenance of biodiversity and the diversity of semi-natural grassland
habitats. In addition to the environmental component, the financial support of grassland
owners or users (HNV) also includes a socio-economic component. This is to be
understood as an opportunity to obtain income from the inhabitants of these areas as a
result of the marketing of agri-food products under the name of "mountain product”
(Order no. 31/31.01.2018). This capitalization can be done either in a stand-alone
activity or in integrated activities such as agro-tourism.
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