ISSN 2280-1855

PLANT SOCIOLOGY

formerly FﬂT@J@Cﬂ@L@@”A

Volume 49 (2) - December 2012

RIVISTA SEMESTRALE - POSTE ITALIANE S.P.A. - SPED. ABB. POST - D.L. 353/2003 - (CONV. IN L. 27/02/2004 N. 46) ART. 1, COMMA 2, DCB ANCONA | TASSA RISCOSSA - TAXE PERCUE - CMPP AN

EDITO DALLA SOCIETA ITALIANA DI SCIENZA DELLA VETEGAZIONE ONLUS - PAVIA - DIRETTORE RESPONSABILE PROF. E. BIONDI - VOLUME 2 - II° SEMESTRE 2012

s
“

Vi biv e S

Journal of the Italian Society for Vegetation Science




PLANT SOCIOLOGY

©ltalian Society for
Vegetation Science

Plant Sociology, Vol. 49, No. 2, December 2012, pp. 59-69
DOI 10.7338/pls2012492/04

The phytosociological and syndynamical mapping for the identification of High
Nature Value Farmland

D. Galdenzi, S. Pesaresi, S. Casavecchia, L. Zivkovic, E. Biondi
Department of Agricolture, Food and Environmental Sciences, Polytechnic University of Marche, Via Brecce Bianche,

60131, Ancona, Italy

Abstract

Rural activities have led to profound changes over the centuries of natural environment in Italy as in the rest of Europe by helping to define landscape
mosaics in some cases very rich in biodiversity and habitats. In recent decades, however, the biodiversity of these ecosystems has been seriously
compromise because of many variables, such as the intensification of agricultural production, land abandonment and the advancement of the urbani-
zed areas. These changes have resulted in an uncontrollable loss of biodiversity and have been made evident also by an increase in hydro-geological
instability, exacerbated by global climate changes in progress.

In order to reverse this process and restore the naturalness and heterogeneity of farmlands, European policies have implemented strategies for the
conservation and sustainable use of biodiversity in agriculture. In this context, it has been suggested the need to counter the abandonment of land,
mainly undertaken on the mountain and high-hilly areas, as a result of their economic marginalization, where the majority of Natura 2000 sites
occurs. The E.U. introduced the concept of High Nature Value farmland (HNVf) to describe broad types of farming that, because of their characte-
ristics, are inherently high in biodiversity. Typically, these are low-intensity farming systems harbouring high diversity of species and habitats, also
of high conservation interest.

In general, HNV farmlands have been identified on the basis of the integration of land cover data (Corine Land Cover), agronomic and economic
data relating to farm (FADN) and data regarding the distribution of flora and fauna species.

In this article, the criterion to identify and classify HNVf is based on the current and potential vegetation cover data obtainable from different inte-
grated vegetation maps. For this purpose, in fact, the knowledge of the vegetation and the natural dynamics is proposed as an effective methodology
for identifying and classifying high nature value farmlands since it is based on the documented ability of plant associations to act as bioindicators.
We propose a cartographic-based methodological approach based on the use of vegetation data from which it is possible to synthesize and derive
bioindicators able to quantify and qualify the levels of naturalness and landscape diversity of agroecosystems distributed on a territory and, therefore,
to identify the HNV farmlands.

As a case study, we have considered the Marche Region located in Central Italy, on the Adriatic coast, for which we have very important vegetation
data.

Key words: Biodiversity, Bioindicators, Extensive agriculture, Habitats Directive, HNV Farmland, Natura 2000 network, Phytosociology, Vegeta-
tion mapping.

Introduction

Over the centuries, the Italian and European natural
environment has been profoundly modified by rural
activities with a growing diversification of the land-
scape due to the introduction of new environmental
scenarios. Environments so derived, if characterized
by a heterogeneous landscape mosaic and low inten-
sity production, are extremely rich in species and ha-
bitats (Tubbs 1977; Plachter 1996, 1998; Edwards et
al.,1999).

In recent decades, the intensification of farming
practices based on the use of high chemical inputs
and machines associated with a high decline of typi-
cal elements of semi-natural landscapes, has strongly
compromised this particular biodiversity and the pre-
sence of a large number of endemic and endangered
species (Tucker & Heath, 1994; Lawton & May, 1995;
Krebs et al., 1999; Robinson & Sutherland, 2002; Kri-
stensen, 2003; Stoate et al., 2009; Lancioni & Taffe-

tani, 2012).

The situation was further compounded by the aban-
donment of farmlands in the mountainous and high-
hilly areas due to the economic marginalization (Bal-
dock et al., 1996; Biondi et al., 2000; MacDonald et
al.,2000) that triggered very serious erosion processes
that may presage desertification in many areas of the
Mediterranean basin (Ksomas et al., 2008). The ex-
pansion of towns and human infrastructures has also
led to a strong reduction of agricultural land in the face
of growing demand for food. To get an idea of the se-
riousness of the phenomenon in Italy from the 50s to
date, an area of 1.5 million hectares have been cemen-
ted (ISPRA, 2010). These changes in land use have ag-
gravated the economic condition of agriculture, which
has been forced to increase production even in small
areas in order to obtain an adequate economic profit.

In this context, the conservation of high nature va-
lue farmlands, subjected to extensive and traditional
practices, proves to be a valuable tool for biodiversi-
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ty conservation of which these areas can be conside-
red as "hot spot "of rural areas (EEA, 2004; Biondi,
2012; Biondi et al., 2012). Their value for biodiver-
sity conservation has been recognized in a number of
policy documents from the EU Council Regulation on
support for rural development (EC 1257/1999). Their
conservation is considered an explicit objective in the
context of rural development policy in the EU despite
the lack of a clear and globally recognized definition of
high nature value farmland has so far been an obstacle
to the application of this concept. The kind of farm
having the typical characteristics of the HNV farmland
is the mixed, small size and "no-professional" one,
with few sheep. These farms have a high proportion of
permanent grasslands and average density of livestock
of only 0.7 LU / ha (Beaufoy & Marsden, 2010). The
lack of data on their distribution and their conservation
status, that only a continuous monitoring can give, also
prevented the application of effective policy measures
(EEA, 2004).

The "Pan-European Conference on Agriculture and
Biodiversity: towards integrating biological and lan-
dscape diversity for sustainable agriculture in Europe"
(Paris, June 2002) apart from underlining the impor-
tance of the conservation of biodiversity both for the
sustainable agriculture and rural development, was
also an opportunity to encourage the Member States
to identify high nature value areas among agro-eco-
systems in order to implement the intervention tools
in the management of the landscape and biodiversity
provided by the Second Pillar of the CAP.

The same need has emerged in the Fifth Ministerial
Conference "Environment for Europe" held in Kyiv in
May 2003 (UN / ECE, 2003), during which the Eu-
ropean Environment Ministers agreed to complete the
identification of all high nature value areas in agricul-
tural ecosystems in the pan European region areas,
applying common criteria previously agreed upon in
order to pay out the financial subsidies and incentive
for the conservation and sustainable use of biodiversi-
ty in agriculture. This has been acknowledged even by
the Italian government which in the National Strate-
gic Plan for Rural Development 2007-2013, approved
by the European Union, and specifically in the Axis II
entitled "Improving the environment and the country-
side" shows, with particular emphasis, issues related
to biodiversity conservation and the protection of the
agricultural systems of high nature value areas (Forco-
ni, 2007). By 2008 (Art.22 of EU Regulation 1257/99)
all HNVT to be subject to management procedures ai-
med at maintaining of biodiversity should have been
identified at European level, using appropriate mecha-
nisms, such as those provided by the Rural Develop-
ment Plan, the programs for agri-environment sche-
mes and those related to biological agriculture.

The identification and approximate distribution of

HNYV areas was carried out in the European context
through the use of land cover data (CORINE, 2000),
with a resolution of 1 km?, integrated with biodiversity
datasets referred to the period 2000-2006 (http://www.
eea.europa.eu/data-and-maps/figures/approximate-
distribution-of-hnv-farmland).

Unfortunately, at the national level, we are still lag-
ging in the identification of HNV{, even at the regional
level, and it is urgent that we arrive in a short time,
through the activation of specific research projects, to
the definition of an operative methodology applicable
to different territorial contexts (ISPRA, 2010).

High nature value farmland describes those types of
farming activity and farmlands that, because of their
characteristics, can be expected to support high levels
of biodiversity or species and habitats of conservation
importance (Baldock et al., 1993; Beaufoy et al., 1994;
Bignal & McCracken, 2000; Andersen et al., 2003).
This kind of farmland can be defined as low-yielding,
low-input dryland systems retaining a sizeable propor-
tion of semi-natural vegetation, including elements
such as permanent pastures and features such as field
hedges, headlands, patches of scrub and /or woodland
(Baldock, 1999; Kabourakis, 1999; Andersen et al.,
2003).

In general, these areas are identified according to the
integration of data of land cover (Corine Land Co-
ver), agronomic and economic data relating to farms
(FADN) and data regarding the distribution of flora
and fauna species. Each of these approaches naturally
shows its strengths and weaknesses as a result of insuf-
ficient reliability and availability of data and emphasi-
zes the urgent need to enable accurate monitoring and
use indicators that can perform this task (EEA, 2004).

For this purpose, the study of vegetation and natural
dynamics inherent in it is proposed as a viable metho-
dology for identifying and classifying high nature va-
lue farmlands since it is based on the documented abi-
lities (Biondi ef al., 2004) of the plant associations to
assume the role of bioindicators (Taffetani & Rismon-
do, 2009; Biondi et al., 2011; Galdenzi et al., 2011).
The phytosociological method (Tiixen, 1978; Géhu
& Rivas-Martinez, 1981; Géhu, 1986, 1988; Theuril-
lat, 1992; Biondi, 1994, 2011), which investigates the
plant landscape at different levels of detail, allows us
to interpret the environmental aspects related to an-
thropogenic pressures and to define the quality of the
ecosystem through the synthesis of macro-indicators
integrable to each other (Biondi, 1996). These macro-
indicators are a good starting point for a correct eva-
luation of the environmental quality (Biondi & Colosi,
2005) and then to identify the farmlands that may be
considered as high nature value farmland.

A cartographic-based methodological approach able
to identify and classify HNV farmlands is here pro-
posed. It is based on the use of vegetation data, both



of phytosogiological and synphytosociological type,
from which bioindicators suitable to quantify and qua-
lify the naturalness and landscape diversity levels of
agroecosystems and, therefore, to identify the HNV
farmlands of a territory, were synthesized.

Materials and Methods

Land characteristics

The Marche Region is the case study proposed for the
application of this methodology (fig. 1a). It is located
in the Adriatic Central part of the Italian peninsula and
covers about 9,365.86 km?2.

The Region is one of the most hilly of Italy: hil-
Is occupy 60% of the territory (5,583.70 km?), while
mountains represent 31% (2,902.96 km?). The lowlan-
ds, occupying only 9% of the territory (879.20 km?),
are located in the alluvial areas along the rivers and
pressed to the coastline.

The regional system of parks and nature reserves co-
ver a total area of 89,557.32 ha, representing 9.56% of
the whole territory. The sites that constitute the Natura
2000 network has a total area of 136,921 ha and re-
present 14.62% of the region, largely overlapping the
national protected areas network.

Half of the region (50.38%) consists of Utilised Agri-
cultural Area (UAA) that, based on the 6th ISTAT Cen-
sus of Agriculture carried out in 2010, corresponds to
471,827.67 ha. This portion, compared to the previous
census, has decreased by 4.2% and also the Total Agri-
cultural Area (TAA) is decreased by 8.8%. The num-
ber of farms, 44,866, showed a decrease too (26.1%)
if compared to the previous census. On the other hand
the average UAA of farms has increased from 2.4 to
10.5 ha. Mainly, farms use their land for arable crops
(87.5%).

In conjunction with the reduction of the UAA, in the
last fifty years a significant increase in the urban areas
has occurred which has contributed to an alarming
consumption of soils not legitimized by the growth of
population. According to the estimates documented by
the Marche Region (Assessorato alla Tutela e Risana-
mento Ambientale, 2009) in the period from 1954 to
2007, the population has increased by 37% while the
urban areas by 320%.

Methodology

The methodology followed in this paper evaluates
and discriminates the presence of HNV farmlands ac-
cording to a criterion of identification used by the Eu-
ropean Community and based on land cover.

We used the vegetation map of the Marche Region
on a scale of 1:50,000 (Catorci et al., 2007) to identify
HNYV farmlands.

This map was derived from the Marche vegetation
information system (Pesaresi ef al., 2007) which was
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implemented within the Marche Ecological Network
project (REM) (Biondi et al., 2007) that contains
phytosociological, synphytosociological and geosyn-
phytosociological data which describe plant communi-
ties, vegetation series and plant landscape units accor-
ding to Rivas-Martinez (2005), Géhu (2006), Biondi
(2011), Blasi et al. (2011), Blasi & Frondoni (2011)
and Pott (2011).

We derived the naturalness and landscape diversity
maps from the phytosociological map.

A 1-km-squared grid was overlaid on the phytoso-
ciological map, in order to divide the area into cells
with an identical surface and so comparable with each
other.

According to the index described by Biondi & Colosi
(2005), revised by Zivkovic (2009), and Galdenzi et
al. (2011) we attributed the naturalness value (a value
of 1 is attributed to areas having a very low naturalness
value, such as urban or generally cemented areas and
a value of 32 to areas having highest level of natural-
ness, such as forest types) to each land cover unit in the
phytosociological map on the basis of the floristic-ve-
getation knowledge of the synfaxa and of the dynamic
stages for each vegetation type within every vegetation
series (sigmetum) and then we computed the natural-
ness in each cell using a weighted average. In this way
we obtained the Naturalness Map (fig. 1b).

In order to obtain the landscape diversity map (fig.
1c) we applied the Simpson’s Diversity Index (1949)
for each grid cell starting from the phytosociological
map. This index evaluates the landscape diversity in
terms of richness in vegetation elements and the de-
gree of equipartition of these elements. The values of
the index range from 0 (maximum degree of environ-
mental homogeneity) to 1 (high diversity and hetero-
geneity of the landscape).

We calculated the product of the two previously grid
maps (Naturalness and Diversity map) to obtain a lan-
dscape representation which takes into account both
the different levels of naturalness and landscape diver-
sity of the Region. This resulting map (fig. 1d) allows
to classify and map the HNV farmlands in the Marche
Region by using the following criteria: a class that de-
fines the best HNV farmlands of the region (AGRO1),
where the farmland portion is less than 40% and the
natural and semi-natural component for the remain-
der part; a second class (AGRO 2) in which the arable
lands in each cell is greater than 40% and the values
of naturalness and diversity index are relatively high
(greater than or equal to 2); and a third class (AGRO3)
wherein the arable portion is greater than 40% but
naturalness and diversity levels are low but even ac-
ceptable (less than 2 and greater or equal to 1). The
areas where the arable land greater than 40% and the
naturalness and diversity index is less than 1 cannot be
considered as HNV farmland and so were classified as
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Fig. 1: a) The Marche territory; b) The Naturalness map (1 km cell size); ¢) The Landscape Diversity map (1 km cell size); d) Na-

turalness and Diversity map (1 km cell size).

“no HNV”.

Moreover, we selected and classified all the cells cha-
racterized by the presence of grasslands and/or mea-
dows as HNV areas of excellence (fig. 2).

Finally, we merged HNV farmlands and HNV areas
of excellence and so we realized the HNV map of the
Marche Region (fig. 3).

Results

The Naturalness map (Fig. 1b) shows higher values
of naturalness on the Apennine chains and on Mount
Conero. Intermediate values are distributed on high
hilly areas (pre- and intra-Apennine sinclinorium)
such as the surrounding hills of Mount Conero and the



southern coastal area because of the geomorphological
characteristics preventing the development of intensi-
ve farming practices.

The other areas (coastal plains and low hilly areas)
are instead characterized by low values of naturalness
because of the strong anthropogenic pressures and an
intensive agricultural management.

The Simpson’s Diversity map (fig. 1c) shows a si-
milar pattern: the agricultural component dominating
plains and low hilly areas form landscape mosaics ha-
ving low values. Even in this case the sectors that have
high values of this index appear to be more focused on
the Apennine chain and in some areas of the coasts, as
well as along rivers and in particular hilly areas cha-
racterized by environmental mosaics richer in vegeta-
tion components.

The product of those two maps allows to amplify the
qualitative and quantitative differences between areas
with naturalness and landscape diversity characterized
by different values of the considered index. Therefore,
the rural areas in the Marche Region characterized by
high values of naturalness and diversity index show a
yet discreet or easily recoverable qualitative state of
the agro-ecosystem, which allows us to identify them
as HNV areas as specified in “materials and methods”
paragraph.

Grasslands and meadows, selected by overlapping
the phytosociological map with the 1-km-squared
grid, occupy the 33% of the Marche Region. In Ta-
ble 1, grassland communities that represent the HNV
areas of excellence in the Marche Region are listed.
Most of them (88%) are habitats listed in Annex I of
the Habitats Directive 92/43/EEC and for this reason
their meaning and value in conservation terms is even
stronger as they host very high levels of biodiversity.

Among other types that are not included in Annex I
of Habitats Directive, it is possible to recognize early
aspects of the natural processes of vegetation recovery,
such as post-cultivation plant communities (e.g. Sene-
cio erucifolii-Inuletum viscosae, Agropyro repentis-
Dactyletum glomeratae), characterized by lower levels
of biodiversity but able to prevent soil loss thanks to
the rapidity with which these types of vegetation colo-
nize the abandoned land and, at the same time, enrich
the floristic composition (Biondi et al., 2006).

Other mesophilous and xerophilous phytocoenoses
taken into account, having a secondary origin, are
characterized by a high number of species, including
many rare and endemic species, whose role in the con-
servation of biodiversity is well defined in European
policies. Moreover, we have included those herba-
ceous communities that can be defined “sub-primari-
es” (Biondi et al., 1988) because of the lithologic and
ecological conditions where the evolution of the soils
and consequently the establishment of a more complex
vegetation is strongly compromised (stopped serial

High Nature Value farmland identification 63

B § >,
g @,
& (<
§ &
<o
Ve @
M. Conero

&
%y :
% S. Vicino "
¥ g Macerata
2 ®
Qﬁo

=3

©
>
0

Legend
| Grassland

Fig. 2 - Distribution of grasslands with a 1 km2 resolu-
tion in the Marche Region

stages). These are very peculiar Apennine communi-
ties characterized by a large number of endemic and
sub-endemic species.

As far as areas affected by the regional farming acti-
vities are concerned, the identification of HNV farm-
lands took into account not only land use but also the
value of the naturalness and diversity index assigned
to each investigated cell.

The identified HNV farmlands, occupying 32% of
the regional territory, were classified into three clas-
ses. The 4% of them occurs in AGRO1 class, mainly
distributed in the high hilly areas, in the inner part of
the Region. The AGRO?2 class represents the 20% and
the AGRO3 the 8%.

Finally, the remaining areas classified as “no HNV”
(35%) are those that, for the considered criteria, can
not be defined as high natural value farmland due to
several factors such as the type of implemented ma-
nagement but also the presence of urban areas and in-
frastructures.

Conclusions

The elaborations allowed us to identify and classify
HNV farmlands in the Marche Region according to
the adopted scale. This classification, indeed, becomes
a valuable tool able to calibrate management actions
and strategic solutions in order to convert those sec-
tors characterized by a lower value in more sustainable
terms and, at the same time, to preserve those features
that confer high values of naturalness to other areas.
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Fig. 3 - HNV farmland distribution map of the Marche Region.

A higher level of biodiversity is usually found in tho-
se areas where agricultural production systems make a
lower use of fertilizers, pesticides, machinery. High le-
vels of biodiversity can be even found in semi-natural
areas with extensive agriculture or in rural areas whe-
re special structural elements such as hedges, grassy
strips, rows of trees or patches of natural vegetation
are preserved. However, it is possible that even in are-
as designated for more intensive agriculture, a high
level of biodiversity can be found. By far, the grea-
test biodiversity is found in meadows and mountain
grasslands; these environments in the Marche Region
are attributable to a several habitats (Directive 92/43/
EEC) as shown in Table 2. In general, in agro-ecosy-
stems there are many types of habitat that can be attri-
buted to plant communities having high naturalness,
and these are also characterized by many different
syntaxa (Biondi et al., 2012). Finally, agro-ecosystems

Macerata i
® R. Chient}

with high naturalness participate in defining different
landscapes throughout Italy (Blasi, 2010).

The agro-ecosystems with higher levels of biodiver-
sity are commonly found where agricultural landscape
is enriched by a complex mosaic of different habitats
(Angelstamm, 1992). This heterogeneous mosaic ma-
kes the ecosystem able to regulate itself through the
expression of its ecological functions, necessary for its
survival and existence, and allows it to host a greater
number of species of flora and fauna. In the Marche
Region, these conditions can be found mainly in the
higher hilly areas or where the hills have strong steep-
ness. In these areas, in fact, agriculture still meets a
rational land use, maintaining the common elements
of diversification of the agricultural landscape: this al-
lows to maintain the stability of slopes and limits the
loss of soil to surface runoff (Galdenzi et al., 2011).
The assignment of a quantitative value to this hete-
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PHYTOSOCIOLOGICAL TYPE (AT ASSOCIATION LEVEL) AREA (HA)
Achilleo collinae-Cynosuretum cristati Biondi et al. 1987 129,20
Achilleo tomentosae-Brometum erecti Catorci et al. 2006 575,83
Agropyro repentis-Dactyletum glomeratae (Ubaldi 1976) em. Ubaldi, Puppi & Speranza 1983 361,37
Agropyro-Asteretum linosyris Ferrari 1971 51,45
Asperulo aristatae-Fumanetum thymifoliae Allegrezza et al. 1997 62,76
Asperulo purpureae-Brometum erecti Biondi & Ballelli ex Di Pietro 2011 482845
Astragalo sempervirentis-Seslerietum nitidae Biondi & Ballelli 1995 2162,88
Brachypodio distachyae-Parapholidetum incurvae Taffetani 2000 34235
Brizo mediae-Brometum erecti Bruno in Bruno & Covarelli corr. Biondi & Ballelli 1982 11064 ,69
Campanulo glomeratae-Cynosuretum cristati Ubaldi 1978 289,00
Caricetum kitaibelianae-rupestris Biondi et al. 2000 68,96
Carici humilis-Seslerietum apenninae Biondi et al. 1988 2920,38
Centaureo bracteatae-Brometum erecti Biondi et al. 1986 11207,07
Cephalario leucanthae-Saturejetum montanae Allegrezza et al. 1997 2421
Colchico lusitani-Cynosuretum cristati Biondi & Ballelli 1995 1084 ,00
Convolvulo elegantissimi-Brometum erecti Biondi 1986 21,67
Coronillo minimae-Astragaletum monspessulani Biondi & Ballelli in Biondi ef al. 1985 647,18
Dauco carotae-Tussilaginetum farfarae Biondi et al.1992 32,52
Deschampsio-Caricetum distantis Pedrotti 1976 122,96
Festuco circummediterraneae-Arrhenatheretum elatioris Allegrezza 2003 182,03
Filipendulo vulgaris-Trifolietum montani Hruska et al. in Francalancia et al. 1981 330,00
Gnaphalio-Plantaginetum atratae Feoli-Chiapella & Feoli 1977 810,92
Helianthemo apenninae-Festucetum circummediterraneae Biondi et al. ass. nova 163,62
Loto tenuis-Agropyretum repentis Biondi et al. 1997 3,22
Luzulo italicae-Nardetum strictae Biondi et al. 1992 27.81
Ononido masquillierii-Brometum erecti Biondi et al. 1988 607,11
Polygalo majoris-Seslerietum nitidae Biondi et al. 1995 4779,16
Polygono-Xanthietum italici; Polygono lapathifoli-Bidendetum Pirola & Rossetti 1974 737,07
Poo violaceae-Nardetum strictae Pedrotti 1981 969,31
Potentillo cinereae-Brometum erecti Biondi et al. 2004 4010,29
Salvio pratensis-Dactyletum glomeratae Ubaldi et al. 1990 19423
Scabioso maritimae-Cymbopogonetum hirti Allegrezza et al. 2006 3,46
Senecio erucifolii-Inuletum viscosae Biondi & Allegrezza 1996 242824
Senecio scopoli-Ranunculetum pollinensis Biondi & Ballelli 1995 4466,67
Seslerietum apenninae Migliaccio 1970 em. Bonin 1978 902,39
Seslerio apenninae-Dryadetum octopetalae Biondi et al. 1999 89,56
Seslerio nitidae-Brometum erecti Bruno in Bruno & Covarelli 1968 205,31
Other plant communities that are not defined in syntaxonomical terms 207,29

TOTAL 57114,64

Table 1 - The different plant communities making up HNV of excellence (HNV grasslands) in the Marche Region'

rogeneity is so extremely important when we have to
evaluate the quality of an ecosystem and proceed to the
identification of HNV areas.

Another essential parameter is the assessment of na-
turalness that defines the state of the HNV farmlands
(IEEP, 2007a): the presence of portions of semi-natu-
ral vegetation surrounding the agro-ecosystem (such
as forests, patches of shrublands, grasslands), gives

the agricultural landscape a greater level of naturalness
that can be so considered HNV farmland.

In the light of these considerations, the application
of this methodology which takes into account the ve-
getation cover and the evaluation of naturalness and
heterogeneity, can be considered a useful tool for iden-
tifying HNV farmlands according to the criteria defi-
ned by European reports (EEA, 2004; Paracchini ez al.,

! The data of this table are extrapolated from the vegetation series map of the Marche Region on a scale of 1:50,000 (Catorci et al.,
2007) that is not updated since other plant associations have recently been described for the same territory and, in particular, within
the class Molinio-Arrhenatheretea: such as the associations Ranunculo neapolitani-Arrhenatheretum elatioris Allegrezza & Biondi
2011 (Allegrezza & Biondi, 2011) and Ranunculetum neapolitani-velutini Lancioni & Taffetani (Lancioni & Taffetani, 2012).
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HABITAT
CODE __HABITAT DENOMINATION AREA (HA) %

Rivers with muddy banks with

3270 Chenopodion rubri p.p. and

Bidention p.p. vegetation 2597 0,04
6170 Alpine and subalpine

calcareous grasslands 828945 14,13

Semi-natural dry grasslands
and scrubland facies on
6210(*)" calcareous substrates (Festuco
Brometalia)(*important orchid
sites) 39380,26 67,11
Species-rich Nardus
grasslands, on siliceous
6230%* substrates in mountain areas
(and submountain areas, in
Continental Europe) 997,12 1,7
Lowland hay meadows
6510 (Alopecurus pratensis,
Sanguisorba officinalis) 376,26 0,64

- No EU Habitats 961535 16,38
TOTAL 58684,41 100

Table 2 - UE Habitats with linear surface and percentage va-
lues in which grasslands of the Marche Region representing
HNV of excellence can be classified

FM

MC

Provinces of the Marche Region

PU

0 10 2 B 0 50 50
U.A.A./Province surface (%)

Fig. 4 - U.A.A. Percentage in each Province territori-
es of Marche Region. FM=Fermo; AP= Ascoli Piceno;
MC=Macerata, AN=Ancona; PU=Pesaro Urbino. (Data

from I.STAT http://dati-censimentoagricoltura.istat.it/ last
access on 12/04/2012).

2006, 2008; IEEP, 2007a, 2007b).

The data stored in the geodatabase of the Marche
Region (Pesaresi et al., 2007) and the performed pro-
cessing have made possible the agricultural landsca-
pe analysis at a cartographic level in order to assess
the agro-ecosystemic quality of the investigated area.
Phytosociological studies, properly included in com-
puter systems, are a fundamental database from which
bio-indicators, suitable to describe the environment in
various aspects (Taffetani & Rismondo, 2009), can be
synthesized. In fact, landscape diversity and natural-
ness indices were respectively derived from phytoso-

ciological and synphytosociological maps and allowed
us to interpret the agro-ecosystem in relation to the
choices of the Community policy.

In general, the Marche Region is significantly af-
fected by agricultural and rural environments. Such a
situation inevitably reflects on the overall naturalness
and diversity degree that are lower in plains and hilly
areas and higher in high hills and mountains and in
those Provinces where the U.A.A. percentage is grea-
ter (fig. 4). Only where there is still a degree of com-
plexity of the environment due to the presence of mo-
saics of habitats, it is possible to identify the presence
of agricultural areas that can still be considered as high
natural value ones. The heterogeneity of the landscape
becomes a variable that can amplify the quality of the
agro-ecosystem even where agricultural practices are
more intensive.

Using these parameters, rural areas which cannot be
defined as HNV are those portions of the Region that
are more artificial because the geomorphological con-
ditions favour the choice of intensive farming practi-
ces with high level of production.

In summary, the performed evaluations, although
considering only some characteristics of HNV farm-
lands, allow to highlight the priority objectives in view
of management strategies aimed to recover and restore
a suitable qualitative state of the agro-ecosystem con-
sistent with the definition of HNV agricultural areas.
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