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PREFACE
The X International Meeting Biodiversity Conservation and Management:
Conservation studies on Mediterranean threatened flora and vegetation was held
in Sardinia, Italy, at the University of Cagliari and Villacidro on June 13-17, 2016.
One post-congress excursion to Sulcis-Iglesiente biogeographic sector, were
carried out on June 18. This meeting followed the IX International Meeting
Biodiversity Conservation and Management organized by the University of Leon
in Riaño, Picos de Europa, Spain on July 20-25, 2015.
The meeting included a opening session and four main sessions focused on the
flora conservation in the Mediterranean area, phytosociology as plant synecology
and towards an ecological characterization of Mediterranean landscapes.
This Book of Abstracts contains 34 oral invited and proposed comunications. The
meeting was attended by 127 participants from many different Mediterranean
countries.
The organization of the meeting was possible tank to hard work of the local
Organizing Committee and the Scientific Committee. The conference organizers
thank the SISV, SBIss and all the other associations for their significant support.

Gianluigi Bacchetta
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MEETING PROGRAMME
Sardinia, 13th to 18th June 2016
Hortus Botanicus Karalitanus (HBK)
Viale Sant’Ignazio da Laconi 9-11 (Cagliari)

Guest house of the “Ente Foreste della Sardegna” at Campu S’Isca
Monti Mannu (Villacidro)

13 JUNE
09:00 – 13:00

Participant welcome and registration

13:00 – 15:00

Lunch

15:00 – 17:00

Visit to the Hortus Botanicus Karalitanus (HBK), Botanical
Museum (MBK) and Sardinian Germplasm Bank (BG-SAR) –
Cagliari University

17:00 – 18:30

Transfer to Campu S’Isca (meeting location)

19:00 – 20:00

Welcome aperitif, with the presentation of the territory and its
local products, and meeting presentation

20:00

Dinner

14 JUNE
08:00 – 09:00

Breakfast

09:00 – 09:20

Meeting introduction: Bacchetta G. and Cano E.

09:20 – 10:00

Plenary lecture: Gigante D., Angelini P., Attorre F., Biondi E.,
Casella L., Venanzoni R. and SISV team – The SISV support to
the implementation of a national manual for monitoring the
Habitats of the 92/43/EEC Directive in Italy.
Session 1 – Chairman Cano E.

10:00 – 10:20
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Cano E., Musarella C.M., Cano-Ortiz A., Piñar J.C., Pinto C.J.
and Spampinato G. – Rupicolous habitats of interest for
conservation in the central-southern Iberian peninsula.

10:20 – 10:40

Delbosc P., Bioret F. and Panaïotis C. – Dynamico-catenal
phytosociological mapping of Corsica: methodological and
functional approach of plant landscape.

10:40 – 11:00

Lazzaro L., Ferretti G., Giuliani C., Viciani D., Dell’Olmo L.,
Benesperi R. and Foggi B. – Invasive alien plants in the Tuscan
Archipelago: threats to Nature 2000 habitats and impacts on
native vegetation.

11:00 – 11:40

Coffee break

11:40 – 12:00

Cano-Ortiz A., Piñar Fuentes J.C. and Bartolomé Esteban C.
– Influence of soil factors on the floristic diversity of
Mediterranean olive grove.

12:00 – 12:20

Garrido-Becerra J.A., Bartolomé-Esteban C., ÁlvarezJiménez J., García-Cardo O., Martínez-Labarga J.M.,
Martínez-Hernández F., Mendoza-Fernández A.J., PérezGarcía F.J., Ramos-Miras J.J., Gil de Carrasco C. and Mota
J.F. – Gypsum forests, edaphic keys of an ignored reality.

12:20 – 12:40

Fernández Del Val C. – Landscape transformation of the natural
park of Desierto de las Palmas (Spain, Valencia, Castellón).

12:40 – 13:00

Ercole S., Fenu G., Giacanelli V., Pinna M.S., Abeli T., Aleffi
M., Bartolucci F., Cogoni D., Conti F., Croce A., Domina G.,
Foggi B., Forte T., Gargano D., Gennai M., Montagnani C.,
Oriolo G., Orsenigo S., Ravera S., Rossi G., Santangelo A.,
Siniscalco C., Stinca A., Troia A., Vena M. and Bacchetta G. –
Towards the identification of species-specific methodologies for
monitoring the Italian flora of Community interest.

13:00 – 15:20

Lunch

15:20 – 16:00

Plenary lecture: Delbosc P., Reymann J., O’Deye-Guizien K.,
Bioret F., Hugot L., Delage A. and Panaïotis C. – CarHAB
program in Corsica: method and results on vegetation and series
of vegetation.
Session 2 – Chairman Biondi E.

16:00 – 16:20

Cano E., Musarella C.M., Cano-Ortiz A., Piñar J.C. and Pinto
C.J. – Diversity and state of conservation of the cloud forest in
the Dominican Republic.

16:20 – 16:40

Lastrucci L., Lazzaro L., Coppi A., Reale L., Ferranti F.,
Venanzoni R., Cerri M., Ferri V., Foggi B. and Gigante D. –
Macro-morphological evidence of the reed die-back syndrome
from Central Italy.
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16:40 – 17:00

17:00 – 17:20

Redondo García Ma M. and Casado Mateos-Aparicio E. – The
riparian vegetation and seasonal wetlands of San Martín de
Montalbán, Navahermosa and Hontanar (Toledo, Spain).
Biondi E., Biscotti N., Bonsanto D., del Viscio G. and
Casavecchia S. – Dynamic processes in the secondary
perennial herbaceous vegetation in the Mediterranean.

17:20 – 17:40

Coffee break

17:40 – 18:00

Stephan J. and Issa D. – Habitat quality and anthropogenic
impacts on riparian tree and shrub vegetation. Case study of a
stream in the Eastern Mediterranean Basin.

18:00 – 18:20

Casado Mateos-Aparicio E. – Biogeographic characterization of
Lagunas de Ruidera (Castilla-La Mancha, Spain).

18:20 – 18:40

Porceddu M., Santo A., Orrù M., Ucchesu M., Picciau R.,
Sarigu M., Cuena Lombraña A., Sau S., Meloni F., Podda L.
and Bacchetta G. – The Sardinian Germplasm Bank (BG-SAR):
an important tool for the preservation of Mediterranean plant
diversity.

18:40 – 19:00

Pérez-García F.J., Martínez-Hernández F., Mendoza A.J.,
Merlo M.E., Salmerón-Sánchez E., Garrido-Becerra J.A. and
Mota J.F. – Towards a global checklist of the gypsophytes of the
World.

20:00

Dinner

15 JUNE
08:00 – 09:00

Breakfast

09:00 – 19:00

Field trip to Monte Linas

20:00

Dinner

16 JUNE
08:00 – 09:00

Breakfast

09:00 – 09:40

Plenary lecture: Bou Dagher Kharrat M. – Biodiversity
conservation trilogy: explore, valorise and protect.
Session 3 – Chairman Sánchez-Mata D.
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09:40 – 10:00

Cano E., Musarella C.M., Cano-Ortiz A., Piñar J.C., Pinto C.J.
and Spampinato G. – Diversity and state of conservation of
siliceous sedges in Central-Western Spain.

10:00 – 10:20

Cano-Ortiz A., Piñar Fuentes J.C. and Bartolomé Esteban C.
– Analysis of the loss of diversity in Spanish olive groves.

10:20 – 10:40

Piñar Fuentes J.C., Martínez Lombardo Mª.C., Cano-Ortiz A.,
del Río S. and Penas-Merino Á. – Recent rainfall trends in
Andalusia (southern Spain).

10:40 – 11:00

Díaz Jimenez A. and Bayarri Muñiz L. – Landscape
transformation in La manga del Mar Menor (Murcia, Spain) and
sea level rise consequences in this area.

11:00 – 11:40

Coffee break

11:40 – 12:00

Sau S., Ucchesu M., Santo A., Orrù M. and Bacchetta G. –
Conservation strategy of crop wild relatives in Sardinia: the case
of Vitis vinifera subsp. sylvestris.

12:00 – 12:20

Casula A., Porceddu M., Bacchetta G., Mattana E., Cinus G.,
Cubeddu G., Cogoni D. and Fenu G. – Integrated approach for
the in situ and ex situ conservation of forest species of
conservation interest in the Sardinian Forest Agency estates.

12:20 – 12:40

Mendoza-Fernández A.J., Spampinato G., Musarella C.M.,
Martínez-Hernández F., Salmerón-Sánchez E., Merlo E. and
Mota J.F. – Leaf analyses of gypsophile flora from Sicily.

12:40 – 13:00

Musarella C.M., Spampinato G., Mendoza-Fernández A.J.,
Mota J.F., Alessandrini A., Brullo S., Caldarella O., Ciaschetti
G., Conti F., Di Martino L., Falci A., Gianguzzi L., Guarino R.,
Manzi A., Minissale P., Montanari S., Pasta S., Peruzzi L.,
Sciandrello S., Scuderi L. and Troìa A. – Preliminary checklist
of the Italian gypsophilous flora.

13:00 – 15:20

Lunch

15:20 – 16:00

Plenary lecture: Abeli T., Rossi G., Cauzzi P. and Orsenigo S.
– The role of ecological sciences in plant translocation: best
practices of Translocation Ecology.
Session 4 – Chairman Mota J.F.

16:00 – 16:20

Fois M., Cogoni D., Cuena Lombraña A., Bacchetta G.,
Porceddu M. and Fenu G. – Knowing the past to understand the
present and plan for the future: an integrated approach to design
the translocation of Gentiana lutea L. in the Gennargentu massif
(Sardinia, Italy).
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16:20 – 16:40

García-Cardo Ó., Martínez-Labarga J.M., Bartolomé C.,
Martínez-Hernández F., Mendoza-Fernández A.J., GarridoBecerra J.A. and Mota J.F. – Ecological niche modeling: A case
study of the gypsophyte Lepidium cardamines L. (Brassicaceae).

16:40 – 17:00

Redondo Garcia Ma M. – The landscape units of Los Montes de
Navahermosa (Toledo, Spain).

17:00 – 17:20

Salmerón-Sánchez E., Spampinato G., Musarella C.M., PérezGarcía F.J., Mendoza-Fernández A., Salinas-Navarro M. and
Mota J.F. – Species delimitation of Sedum series Alba
(Crassulaceae), and conservation strategies of S. gypsicola.

17:20 – 17:40

Coffee break

17:40 – 18:00

Mora A. and González S. – Vascular flora conservation program
in the Picos de Europa National Park (Spain): 2004-2016.

18:00 – 18:20

Petriccione B. and Gregg S. – Goniolimon
(Plumbaginaceae): active conservation in Central Italy.

18:20 – 18.40

Sánchez-Mata D., Rufo L. and de la Fuente V. – Preliminary
overview of Sarcocornia plant communities on the Iberian
Peninsula and Balearic Islands.

18:40 – 19:00

Meeting conclusions: Bacchetta G. and Cano E.

20:00

Social dinner

italicum

17 JUNE
08:00 – 09:00

Breakfast

09:00 – 19:00

Field trip to Piscina Irgas e Muru Mannu falls

20:00

Dinner

18 JUNE
08:00 – 09:00

Breakfast

09:00 – 19:00

Post-Meeting excursion to mining district of Iglesiente (optional)

20:00

Dinner
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The SISV support to the implementation of a national manual for monitoring
the Habitats of the 92/43/EEC Directive in Italy
D. Gigante1, P. Angelini2, F. Attorre3, E. Biondi4, L. Casella2, R. Venanzoni1, SISV
team5*
1

Dipartimento di Chimica, Biologia e Biotecnologie, Università di Perugia, Borgo XX giugno 74, I06121 Perugia, Italy.
2
ISPRA, Istituto Superiore per la Protezione e la Ricerca Ambientale, Via Vitaliano Brancati 48, I00144 Roma, Italy.
3
Dipartimento di Biologia Ambientale, Università "La Sapienza", Piazzale A. Moro 5, I-00185,
Roma, Italy.
4
Dipartimento di Scienze Ambientali e delle Produzioni Vegetali, Università Politecnica Marche,
via Brecce Bianche I-60131 Ancona, Italy.
5
SISV, Società Italiana di Scienza della Vegetazione, via Scopoli 22-24, I-27100 Pavia, Italy.
*Acosta A.T.R., Agrillo E., Aleffi M., Alessi N., Allegrezza M., Angiolini C., Assini S., Azzella M.,
Bagella S., Bolpagni R., Bonari G., Bracco F., Brullo S., Buffa G., Carli E., Casavecchia S.,
Cerabolini B.E.L., Ciaschetti G., Ciccarelli D., Copiz R., Cutini M., Del Vecchio S., Del Vico E., Di
Martino L., Facioni L., Fanelli G., Foggi B., Frattaroli A.R., Galdenzi D., Gangale C, Gasparri R.,
Gianguzzi L., Gironi F., Giusso del Galdo G., Gualmini M., Guarino R., Lasen C., Lastrucci L.,
Maneli F., Mariotti M.G., Pasta S., Paura B., Perrino E.V., Petraglia A., Pirone G., Poldini L.,
Poponessi S., Prisco I., Puglisi M., Ravera S., Sburlino G., Selvaggi A., Spada F., Spampinato G.,
Strumia S., Tomaselli M., Tomaselli V., Uzunov D., Viciani D., Villani M., Wagensommer R.P., Zitti
S.

Corresponding author: Daniela Gigante (daniela.gigante@unipg.it)
Since the enactment of the 92/43/EEC Directive, a periodical monitoring of Annex
I Habitats is expected from every European country at six-year intervals, based
on Article 17. In 2011 a metodological frame was published and indicated as the
official reference guideline for Habitat's monitoring in EU (Evans and Arvela,
2011). Based on this general, wide-scale document, a large team of experts,
members of the Italian Society for Vegetation Science (SISV), is developing a
national protocol for monitoring the vegetation-based Annex I Habitats of Italy.
The final scope is to produce a user's basic manual, offering practical, slender
and scientifically sound methodological tools for an efficient and effective
monitoring of the Italian Habitats. Several critical aspects, including the selection
of proper parameters for area, structure and function, the concept of "typical
species", or the most appropriate Habitat-specific sampling methods, have been
examined through a largely shared scientific discussion. Simple but resolutive
models have been identified which will allow a harmonized data collection by way
of national-scale standardized technical protocols, resulting in comparable
evaluations of the conservation status of each Habitat, at national and European
level. Promoted by the Italian Ministry for Environment (MATTM) and coordinated
by the environmental agency ISPRA, the project is now close to a final version
and will hopefully provide a useful tool to implement nature conservation in Italy.
Keywords: biodiversity, conservation status, Habitat Directive, vegetation.
References:
Evans D., Arvela M. 2011. Assessment and reporting under Article 17 of the Habitats Directive. Explanatory
Notes & Guidelines for the period 2007-2012. Final version. July 2011. ETC-BD.
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The rupicolous habitats of interest for conservation in the Central-Southern Iberian
Peninsula
E. Cano1, C.M. Musarella2, A. Cano-Ortiz1, J.C. Piñar-Fuentes1, C.J. Pinto3, G.
Spampinato2
1

Department of Animal and Plant Biology and Ecology. Botany Department. University of Jaén. Campus
1
Universitario Las Lagunillas s/n. 23071 Jaén, Spain.
2
Dipartimento di AGRARIA - Università “Mediterranea” di Reggio Calabria, Località Feo di Vito, 89122
3
Reggio Calabria, Italy.
3
Departamento de Paisagem, Ambiente e Ordenamento / Instituto de Ciências Agrárias e Ambientais
3
Mediterrânicas (ICAAM). Universidade de Évora, Portugal.

Corresponding author: Eusebio Cano (ecano@ujaen.es)
We study the rupicolous habitats in the central-southern Iberian Peninsula. The study of
these islands is justified by the high rate of endemics, including Echinospartum ibericum,
Adenocarpus argyrophyllus, Sideritis lacaitae, Coincya longirostra, Genista polyanthos,
Dianthus crassipes, Dianthus lusitanus, Digitalis thapsi, Digitalis purpurea subsp.
heywoodii and subsp. mariana, Thymus grantensis subsp. micranthus, Thymus zygis
subsp. gracillis, Antirrhinum graniticum subsp. onubensis. These territories are of
community interest (SCI) due to the presence of habitats such as 8220, containing the
plant associations Digitali thapsi-Dianthetum lusitani, Jasiono marianae-Dianthetum
lusitani, Coincyo longirostraae-Dianthetum lusitani, all of which are reason for the
conservation of these areas. However, the dominant species in these environments is
Juniperus oxycedrus subsp. lagunae.
Keywords: conservation, Juniper forests, LIC zones, phytosociology.
References:
Cano E., Melendo M., Valle F. 1997.The plant communities of the Asplenietea trichomanis in the SW Iberian
Peninsula. Folia Geobotanica Phytotaxonomica 32: 361–376.
Cano-Ortiz A., Piñar Fuentes J.C., Pinto Gomes C.J., Musarella C.M., Cano E. 2015. Expansion of the
Juniperus genus due to anthropic activity. In Old-Growth Forests and Coniferous Forests: Ecology,
Habitat and Conservation. Serie Environmental Research Advances. Ed. Nova Science Publishers.
pp. 55–65.
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Dynamico-catenal phytosociological mapping of Corsica: methodological and
functionnal approach of plant landscape
P. Delbosc1, F. Bioret1, C. Panaïotis2
1

Université de Bretagne Occidentale, Institut de Géoarchitecture, UFR Sciences et Techniques, CS 93867, F
2
- 29 238 Brest Cedex 3, France.
2
Conservatoire Botanique National de Corse, Office de l’Environnement de la Corse, Avenue Jean Nicoli, F 2
20 250 Corte, France.

Corresponding author: Pauline Delbosc (pauline.delbosc@univ-brest.fr)
The principles of mapping involve several techniques to structure and hierarchize spatial
data and organize legend and semiology to retranscribe precisely the observed
phenomena in plant landscape.
The national program of habitat mapping of France (CarHAB) launched in 2010 by the
Ministry of Ecology, Sustainable Development and Energy aims to establish an information
system for natural and semi-natural vegetation of France within a perspective to develop
tools for regional planning, national political of protection of nature and european
obligations.
Since 2012, research carried out in Corsica as part of this program, aims to develop a
typology and mapping methodology according to dynamico-catenal phytosociological
approach (Delbosc, 2015; Delbosc et al., 2015). Symphytosociological analysis which
provided typification of vegetation series and geoseries (34 series, 14 minoriseries and 30
geopermaseries), are completed by discussions focused on chorology and mapping of
these series.
Our communication presents the mapping methodology of vegetation series and geoseries
in Corsica. The method used allows the integration of qualitative and quantitative variables
using various techniques (links between polygons and synrelevés, structuring and
prioritizing spatial data, organization of the legend and semiologic choices) (Blasi, 2010;
Pesaresi et al., 2007; Pinto-Gomes et al., 2003). The interest of this method depends on
the principle of linked maps at different scales and spatio-temporal representation of
dynamic and functional structures of the plant landscape.
Keywords: Corsica, dynamic-catenal phytosociology, map, vegetation series and
geoseries.
References:
Blasi C. 2010. La vegetazione d’Italia, con carta delle serie di vegetazione in scala 1:500.000. Palombi
editori, Roma, 538 pp.
Delbosc P. 2015. Phytosociologie dynamico-caténale des végétations de la Corse: méthodologies
typologique et cartographique. Thèse de doctorat, Université de Bretagne Occidentale, 638 pp. +
annexes.
Delbosc P., Bioret F., Panaïotis C., 2015. Les séries de végétation de la vallée d’Asco (typologie et
cartographie au 1: 25 000). Ecologia mediterranea 41: 5–87.
Pesaresi S., Biondi E., Casavecchia S., Catorci A., Foglia M. 2007. Il geodatabase del sistema informativo
vegetazionale delle Marche. Fitosociologia 44: 95–101.
Pinto-Gomes C., Rosendo J., Paiva-Ferreira R., Sariva R., Martins E. 2003. O papel da cartografia da
vegetação no ordenamento florestal: o caso do Sudoeste Alentejano e Barlavento Algarvio.
Departamento de Ecologia, Universidade de Évora, Rua Romão Ramalho 59: 10 pp.
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Invasive Alien Plants in the Tuscan Archipelago: threats to Nature2000 habitats and
impacts on native vegetation
L. Lazzaro1, G. Ferretti1, C. Giuliani2-3, D. Viciani1, L. Dell’Olmo1, R. Benesperi1, B. Foggi1
1

Department of Biology, University of Florence, via G. La Pira 4, I-50121 Florence, Italy.
Department of Pharmaceutical Sciences (DISFARM), University of Milan, via Mangiagalli 25, I-20133 Milan,
Italy.
3
Ghirardi Botanical Garden, University of Milan, via Religione 25, I-25088 Toscolano Maderno (Bs), Italy.
2

Corresponding author: Lorenzo Lazzaro (lorenzo.lazzaro@unifi.it)
Biological invasions represent one of major threats to habitat and species conservation
worldwide; furthermore, they are expected to have even more dramatic effects on islands
due to their peculiar biota (Whittaker et al., 2007). Islands host poor and disharmonious
species assemblages, generally rich in endemics that may be particularly susceptible to
plant invasions, with possible changes in species composition and loss of endemics (Vilà
et al., 2014). Accordingly, the study of alien species on island should focus on the
identification of those areas that are more prone to be invaded, especially in case they
contain habitats and species worthy of conservation, and on the constant monitoring of
possible impacts in susceptible context.
We present an overview of a comprehensive and multi-approach studies of plant invasions
in a Mediterranean island context such us the Tuscan Archipelago (Central Mediterranean,
Italy). We used Suitability Habitat Modelling (SHM) to produce a map of risk of invasion of
the Island of Elba based on both the threat of invasion by invasive plants and the
distribution of Nature2000 habitats. We subsequently provide data regarding the impacts
of the most invasive alien species (such as Acacia dealbata, A. pycnantha and
Carpobrotus spp.) in different contexts across the Archipelago.
The habitats most at risk are those closer to anthropized areas, being more likely to be
colonized by invasive species. We identified some rare habitats, which are strongly
endangered, highlighting that around 20% of the surface of the Island is exposed to some
level of risk of invasion.The data from the monitoring of invaded habitats, highlighted an
important decrease in species richness and diversity in the invaded sites in all the contexts
analyzed. The sites invaded by the nitrogen-fixing acacias, are undergoing important
ecological processes such us nitrification, functional shift in species composition and loss
of native species.
Keywords: ecological processes, Mediterranean islands, risk assessment, species loss,
Suitability Habitat Models.
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Influence of soil factors on the floristic diversity of mediterranean olive grove
A. Cano-Ortiz1, J.C. Piñar-Fuentes1, C. Bartolomé-Esteban2
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The study of 18 types of plant communities from pastures and grasslands in Spain, Italy
and Portugal revealed ecological and floristic differences. In this work, we used 205
samples from Spain, 45 from Italy and 102 from Portugal (Cano-Ortiz et al., 2009). The
Shannon diversity index calculated for each of the 18 associations reach a maximum value
for Spain of 2.54 for L-R and C-S, with a CEC value of 6.66 meq/100g and 11.87
respectively; for Italy the maximum diversity is 3.03 for S-D, with soil values of 31.23
meq/100g; whereas all the values for Portugal are above 2.9, with a maximum of 3.22 for
P-A and a CEC value of = 10.53. This analysis reveals that Spanish olive cultivations have
a lower floristic diversity than in Italy and Portugal. This greater diversity in Italy and
Portugal than in Spain is explained by the higher amounts of soil nutrients and a lower
herbicide use. The soil factors with the greatest influence on total diversity (Shannon) are
the silty texture and the soil salt content. The number of species is conditioned by the pH;
and the number of individuals by the sandy texture and assimilable phosphorus.
Keywords: diversity, flora, nutrients, olive grove.
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Gypsum forests, edaphic keys of an ignored reality
J.A. Garrido-Becerra1, C. Bartolomé-Esteban2, J. Álvarez-Jiménez2, O. García-Cardo2-3,
J.M. Martínez-Labarga4, F. Martínez-Hernández1, A.J. Mendoza-Fernández1, F.J. PérezGarcía1, J.J. Ramos-Miras5, C. Gil de Carrasco5, J.F. Mota1
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The gypsum on soil exerts an undeniable influence on the development of vegetation, and
significantly limits its growth (Gil de Carrasco and Ramos Miras, 2011). However, there are
many factors that have yet to be revealed in order to understand the phenomenon of the
gypsophily (the ability of certain plants to grow on gypsum substrates).
In the Iberian Peninsula, the plant communities that growth on gypsum substrates are
referred to 1520* EU priority habitat (EU Council, 1997). This type of habitat is restricted to
gypsicolous scrubs belonging to the Gypsophiletalia order (Bellot, 1952) Bellot & Rivas
Goday 1957, and the key to identify it is the presence of species that are considered
gypsophytes. This definition includes a reality that is not usually contemplated in the study
of these communities, which is the existence of gypsum forests (Martínez-Labarga, 2009).
To identify this fact, major forests, which develop on gypsum in the Iberian Peninsula,
have been mapped. Five types of forests have been identified: alepo pine forest (Pinus
halepensis Mill.), black pine forest [Pinus nigra Arnold subsp. salzmannii (Dunal) Franco],
Portuguese oak forest (Quercus faginea Lam.), holm oak forest (Quercus rotundifolia
Lam.), and Spanish juniper forest (Juniperus thurifera L.). In all cases, a cohort of
gypsicolous species accompanies these forests. Soil samples from each of these forests
and surrounding scrubs have been taken and analyzed.
Most broad-leave forests are in inland areas of the provinces of Cuenca, Guadalajara and
Madrid, Pyrenean lowlands and the Duero valley, whereas those dominated by conifers
have a wider distribution (Valleys of Ebro, Alfambra, Duero and Minor Guadiana,
Southeast Iberian and center of Spain). The data analysis has revealed the most relevant
soil parameters for each of the forest types and the factors that influence their growth. The
texture, Cation Exchange Capacity (CEC), the organic material and the amount of
available P seem to be the keys that allow the growth of these forests.
Keywords: edaphism, gypsophytes, gypsum forest, nutritional factors, soil properties.
References:
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Landscape transformation of the natural park of Desierto de Las Palmas (Spain,
Valencia, Castellón)
C. Fernández Del Val
Departemento Análisis Geográfico Regional y Geografía Física. Facultad de Geografía e Historia.
Universidad Complutense de Madrid. España.

Corresponding author: Carolina Fernández Del Val (carolf04@ucm.es)
The territory is modified by different human activities, influencing these and altering their
characteristics. These changes are considered reversible or irreversible according to the
possibility of restoration of the situation prior to the action.
The territory corresponding to the natural park “Desierto de las Palmas” located in
Castellón, Valencia, Spain, through the frames corresponding to flights 1945-1946
American Series A, 1956-1957 American Series B, 1973-1986 Interministerial, 1980-1986
National, 2012 flight PNOA, various developmental aspects of the territory which are
necessary to take into consideration are observed.
The “Desierto de las Palmas” was declared natural place on 16 October 1989. On the
territory now found an oak grove in degradation, as a result of the different fires that have
occurred in this area since 80´s years. The fires have weakened and resulted in a
considerable loss of its natural and scenic value. Terrain features favor the presence of
Quercus suber and Quercus ilex as a result of fires his presence has been reduced. The
increase in fires has occurred in proportion to the increase in the population such as in
nearby areas of Benicasim.
Benicasim has a population of 18.000 inhabitants, reaching reach 60.000 during the
corresponding period the summer holidays. The “Desierto de las Palmas” is located west
and north of Benicasim. The proximity of Benicasim to the “Desierto de las Palmas” is one
of the largest aggravating the deterioration of the natural park, so it is interesting to study
the interrelationship between the two events, the increase of the population of Benicasim
with increasing deterioration of the “Desierto de las Palmas”.
Keywords: degradation of the landscape, Desierto de Las Palmas, landscape
transformations.
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Towards the identification of species-specific monitoring protocol for the Italian
flora of Community interest
S. Ercole1, G. Fenu2, V. Giacanelli1, M.S. Pinna2, T. Abeli2, M. Aleffi2, F. Bartolucci2, D.
Cogoni2, F. Conti2, A. Croce2, G. Domina2, B. Foggi 2, T. Forte2, D. Gargano2, M. Gennai2,
C. Montagnani2, G. Oriolo2, S. Orsenigo2, S. Ravera2, G. Rossi2, A. Santangelo2, C.
Siniscalco2, A. Stinca2, A. Troia2, M. Vena2, G. Bacchetta2
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The ongoing activities for the identification of monitoring methods for the Italian flora of
Community interest (FCI) are presented. The reference framework is the Directive
92/43/EEC. Monitoring is an obligation arising from Art. 11 and the results have to be
reported every six years, according to Art. 17.
In the last Italian National Report, covering the period 2007-2012, the status of the FCI
was assessed using available knowledge and expert judgment, still revealing relevant lack
of data for some plant species and, in turn, population parameters (Ercole and Giacanelli,
2014).
To overcome these deficiencies, in 2015 began a project aims to set future monitoring
activities and to optimize efforts at national scale. A network of institutions (Ministry of the
Environment, Regions), research institutes (ISPRA) and scientific societies (SBI for flora)
has been organized. Main objective of this project, to be reached by the end of 2016, is the
identification of shared monitoring protocols for the FCI.
For plant species ISPRA and SBI are engaged in the drafting of species-specific
monitoring methodologies and schemes, based on the updated scientific knowledge and
responsive to the EC requests. A working group made up of 12 units (10 groups for
vascular and two for non-vascular plants) distributed throughout the country have been
established. The monitoring protocols for each plant species (109 vascular taxa, 10
bryophytes, one lichen) have been developed and tested in the field for 12 target plant
species, identified according to representativeness criteria for: life forms, phenology,
ecology and biogeography.
These shared protocols should lead to overcoming some current problems related to data
heterogeneity and discrepancies from the EC requests and would allow greater
repeatability and comparability over time.
The results will be available in a dedicated website and in a National Manual for FCI,
which will be published by ISPRA together with the manuals for fauna and habitats.
Keywords: Habitats Directive, plant species, national monitoring guidance, specie-specific
monitoring protocol.
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CarHAB program in Corsica: method and results on vegetation and series of
vegetation
P. Delbosc1-2, J. Reymann2, Kévin O’Deye-Guizien2, F. Bioret1, L. Hugot2, A. Delage2, C.
Panaïotis2
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At the beginning of the XXth century, Malcuit and Litardière (1926) opened a long and rich
way concerning vegetation studies in Corsica continued by Paradis and Gamisans who
produced numerous publications. ”The vegetation of Corsica” (Gamisans, 1991),
represents the main reference for the vegetations of the island.
A new step is coming with the national CarHAB program, which provides a renewal of
phytosociology and symphytosociology in Corsica. This program, supported by the French
Ministry of Ecology, is aimed on vegetations and series of vegetation mapping at the
schedule of 1/25000 for Corsica and the French mainland up to 2025. From 2012 to 2015,
in order to set up and test the methodology of this program in Corsica, the University of
Western Brittany and the Botanical Conservatory conducted a PhD Thesis (Delbosc,
2015). Today, nearly a quarter of the island’s area is mapped for vegetation series and
several phytosociological syntheses have been realized.
The compilation of these different works allows the publication of a Corsican vegetation
synsystem in 2016; in a short term, habitats, vegetation series and geoseries catalogues
are attended as well as mapping development.
«CarHAB» product represents a cartographic database organized in an enchased logic:
maps of vegetation, dynamic’s stades, series of vegetation, Natura 2000 habitats and
vegetation stages can be produced. It also allows diachronic analyses or evaluation of the
state of the conservation of the habitats. This tool could become more powerful, by adding
geomorphological and pedological maps as well as more precise climatic data, particularly
for mountain areas. Moreover, this tool is linked to the appropriation by stakeholders and
land planners. It is also offering opportunities to research projects, such as comparisons
with Sardinia.
Keywords: CarHAB program, Corsica, series of vegetation map, vegetation map.
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Diversity and conservation status of the cloud forest in the Dominican Republic
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The Dominican Republic is an island located between parallels 17-19ºN and forms part of
the Greater Antilles. The primary aim of this work is to determine the forest vegetation
(cloud forest) of areas with high rainfall in the Dominican Republic and their floristic
diversity and state of conservation. Four types of forest are recognised in the territories
studied, of which two have a predominance of Prestoea montana (Grah.) Nichol, and
another two a predominance of the endemic trees Magnolia hamorii Howard and Magnolia
pallescens Urb. & Ekm. These plant associations contain 75 trees, four columnar trees, 63
shrubs, 28 creepers, 43 herbs and 36 epiphytes, and have a total of 244 species.
Keywords: Greater Antilles, forest vegetation.
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Macro-morphological evidence of the reed die-back syndrome from Central Italy
L. Lastrucci1, L. Lazzaro1, A. Coppi1, L. Reale2, F. Ferranti2, R. Venanzoni3, M. Cerri2, V.
Ferri2, B. Foggi1, D. Gigante3
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The reed die-back syndrome consists in a non-reversible spontaneous retreat or
disappearance of mature stands of Phragmites australis (Cav.) Steud. (Van der Putten,
1997). This phenomenon, firstly described in Central Europe, was repeatedly reported also
for the Mediterranean basin (Gigante et al., 2014), resulting much more widespread than
previously thought. The suggested possible causes of the decline include a combination of
factors, such as artificial regulation of water levels, sediment/water chemistry, insect
attack, low genetic diversity, grazing. Among the different symptoms, several macromorphological traits were identified, such as reduced culm diameter and height, high
incidence of apical bud death and flowering delay. However, the most typical feature of the
reed die-back is the clumping habit, an abnormal outgrowth of dormant lateral buds
caused by the breaking of the apical dominance.
Aiming to investigate in depth the die-back symptomatology in a wide geographic range,
we performed a field survey in five wetlands (Chiusi, Trasimeno and Vico Lakes, Colfiorito
and Fucecchio Marshes), where different degrees of this phenomenon were previously
detected. We measured the above-mentioned traits in two different ecological statuses of
the reed beds (temporarily and permanently flooded). We analysed the differences in the
morphological traits according to both site and status and the correlations between the
clumping habit and the other symptoms.
Our results highlighted that the main differences in macro-morphological traits are related
to the ecological status, with the permanently flooded stands showing most of the die-back
symptoms. With regard to the site effect, slight differences were detected. All the traits
appeared correlated with the clumping habit. In particular the latter showed a clear
correlation with the increasing of water depth in all the flooded stands, showing that the
main differences across the sites are related to this particular ecological condition and
confirming the crucial role of hydrological regime.
Keywords: clumping habit, flooding exposure, Mediterraenan basin, Phragmites australis,
wetlands.
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The riparian vegetation and seasonal wetlands of San Martín de Montalbán,
Navahermosa and Hontanar (Toledo, Spain)
Mª.M. Redondo García1, E. Casado Mateos-Aparicio1
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The riverside geoseries refer to series of vegetation to colonize or live in semi-terrestrial or
aquatic soils. They tend to be fluvial forests of the banks and the banks of running waters.
The stationary wetlands are very important for its temporary nature and are located in San
Martín de Montalbán. They are developed on "raña" and are known as "Navajo".
The study area is located in Los Montes de Navahermosa (Toledo, Spain) (Peinado Lorca
et al., 2008; Redondo Garcia, 1998). Biogeographically, the territory of study is part of two
sectors, in where have been identified the following vegetation: Manchego sector and
Toledan-Taganean Sector.
- Manchego Sector.
In San Martin de Montalban it are developed the riparian mesomediterranean formations
on basic soils of Rubio tinctoriae-Populo albae sigmetum. They are formations of Populus
alba with Rubia tinctorum, Salix fragilis subsp. neotricha and Vitis vinifera subsp.
sylvestris. In flood beds are develop formations of Salix spp. and Fraxinus angustifolia.
Formations of Populus alba develope on wetter soils and easily flooded during large floods
of the river. The arboreal layer consists of Populus alba, Populus nigra, and Salix alba and
S. atrocinerea. Scrubland consists of Rosa spp. and Rubus ulmiflolius. Grassland abound
in Cynodon dactylon, Scirpus holoschoenus and, Juncus effusus.
- Toledan-Taganean Sector
The silicicolous vegetation for the series meso and supramediterranean consist of
formations with Fraxinus angustifolia, Salix alba and Betula parvibracteata subsp.
fontqueri. There are no forests of Betula parvibracteata subsp. fontqueri, only a few
isolated individuals are located in the headwayters of the rivers Estena, de la Mierera.
They are accompanied by Arbutus unedo, Frangula alnus, Ilex aquifolium (protected
species), Fraxinus angustifolia, Taxus baccata (protected species), Salix atrocinerea,
Sorbus torminalis and Quercus pyrenaica.
Keywords: biodiversity, riparian vegetation, seasonal wetlands.
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Dynamic processes in the secondary perennial herbaceous vegetation in the
Mediterranean
E. Biondi1, N. Biscotti1, D. Bonsanto1, G. del Viscio1, S. Casavecchia1
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The study of the vegetation dynamics after abandonment in secondary perennial
grasslands has long been investigated in the phytosociological literature. Such research
has led to the conclusion as ecotonal space, located between the forest and the grassland,
represents the area where the natural evolutionary dynamics start and lead over time to
the recovery of more complex vegetation structures. In fact, in this transition zone
bordering with the margin of the forest formations there is a gradual brightness variations
that are rendered into a recognizable gradient consisting of herbaceous (TrifolioGeranietea class) and shrub-like (Rhamno-Prunetea class) vegetation types which are the
agents of the transformation of the phytocoenotic structures leading to the recovery of the
“current potential vegetation”. Research studies on herbaceous vegetation have been
mostly performed in the forest until the tree line so they mainly concerned the forest edge
formations, and therefore the sciaphilous and semi-sciaphilous ones. The most recent
research has led to observe the dynamic processes after-abandonment even in the part of
the abandoned grassland that is also affected, in the ecotonal area, by the development of
an equivalent edge zone but consisting of a dense vegetation of herbaceous, macrophyte
and heliophilous plant species. Such vegetation formations can be defined as grassy or
heliophilous edge and are to be found in very dense aspects, dominated by Asphodelus
macrocarpus, that have been classified within the Trifolio-Geranietea sanguinei class, as
opposed to the communities belonging to the Origanetalia vulgaris Müller 1962 order
(Allegrezza et al., 2015; Biondi et al., 2014). The aim of the study, here presented, is to
demonstrate that similar heliophilous edge formations arise even in the perennial
abandoned grasslands occurring in the Mediterranean macrobioclimate, following
conceptually similar patterns to those of Temperate areas. The different species making
up this kind of edge give rise to plant communities mainly dominated by asphodels
(Asphodelus ramosus or A. fistulosus) to which a group of herbaceous macrophytes, that
are much more numerous than those characterising the edge formations of the
Asphodeletalia macrocarpi order, is present. These communities are grouped into the new
order Drimio pancration-Asphodeletalia ramosi.
Keywords: heliophilous edge, Mediterranean vegetation, syndynamism, syntaxonomy.
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Habitat quality and anthropogenic impacts on riparian tree and shrub vegetation.
Case study of a stream in the Eastern Mediterranean Basin
J. Stephan1, D. Issa1
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Riparian zones are fragile but rich and of high important in semi-arid regions (Camporeale
and Ridolfi, 2006). Yet, these ecosystems are rarely studied in the East Mediterranean
Basin. Abi Saleh et al. (1996) described some of the riparian vegetation series of Lebanon,
and their distribution according to vegetation levels. The Forest Resources Assessment
implemented by FAO and the Ministry of Agriculture in 2005 showed that riparian trees
hold a significant share of the above ground biomass of forests and other woody
ecosystems in Lebanon. Mount Lebanon is characterized by high population density and
an encroachment of natural ecosystems and urban or agriculture areas. The habitat quality
as affected by both the physical environment and anthropogenic activities was never
assessed.
A field inventory was conducted in 21 plots (40 × 20m) along a permanent stream on the
western slopes of Mount Lebanon (Nahr Ibrahim) and its effluents that dry in summer.
Trees and shrubs were inventoried, and the characteristics of the physical environment
and nature of disturbances are recorded. We used the QBR index (Munné et al., 2002) to
study the riparian habitat quality. The index relies on giving scores for different habitat
characteristics.
The riparian habitat quality in general is not satisfying and only three plots are in good
condition. Results showed that QBR and canopy cover are significantly affected by
altitudinal gradient (along the river), and less by river flow regime and the number of dry
months. Tree and shrub richness and shrub abundancy are positively affected by a
moderate drought, but decrease with an extended drought period. The change of land use
and water diversion from the river significantly lower QBR scores, compared to other types
of anthropogenic disturbance and non-disturbed sites. These results help defining priority
areas of intervention for conservation, and the maximum period of channel diversion to fill
a dam without affecting biodiversity.
Keywords: anthropogenic impact, East Mediterranean, habitat quality, QBR, riparian.
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Biogeographic characterization of “Ruidera´s lagoons”
E. Casado Mateos-Aparicio
Análisis Geográfico Regional y Geografía Física. Faculty of Geography. Complutense University 28040
Madrid, Spain.

Corresponding author:Eladio Casado Mateos-Aparicio (eladiocasado@estumail.ucm.es)
Ruidera´s lagoons, located among Ciudad Real and Albacete, in the upper watershed of
Guadiana River, are one of the most important wetlands in Castilla-La Mancha region, for
its situation in a dry inland area, its uniqueness of landscapes, geomorphology and its high
biodiversity. This lake complex is an oasis in the plains of La Mancha.
It is a protected area (Natural Park, LIC, ZEPA and Biosphere Reserve) which consists of
15 lakes connected one to each other, sometimes creating small waterfalls. In this area,
the interaction between men and environment is reflected by numerous changes in the
territory.
The uniqueness of the place is shown by the richness of priority habitats (8) and
community habitats (16) with over 900 plant taxa identified, of whom 63% have a
Mediterranean distribution, and 9% a Eurasian distribution. The high percentage of
endemic species present in the area is also significant; some of them are of "Iberiannorthafrican" origin [(Berberis vulgaris subsp. australis) (Boiss.) Heywood], Iberians
(Paeonia broteri) Boiss & Reut, and of especial uniqueness, the marsh vegetation usually
located on the edges of the lagoons forming a strip of emergent vegetation, and the
aquatic vegetation of various algae of the genera Chara and Nitella and common species
like Potamogetum pectinatus L.
In this study several territorial characterizations are presented: a chorologic (following
Rivas-Martínez, 2007; Rivas-Martínez et al., 2011), biogeographic (based on the analysis
of vegetation series and its substitution stages) and geophysical (given the importance of
geomorphological and hydric components) levels. Moreover, the results of an assessment
of the flora and its landscape from a series of intrinsic, extrinsic and potentiality to use
criteria will be shown, which will lead to the proposal of a series of management and
conservation strategies.
Keywords: flora and vegetation assessment, landscape assessment, management and
conservation, Ruidera´s lagoons.
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The Sardinian Germplasm Bank (BG-SAR): an important tool for the preservation of
Mediterranean plant diversity
M. Porceddu1-2, A. Santo1, M. Orrù1, M. Ucchesu1, R. Picciau1, M. Sarigu1, A. Cuena
Lombraña1, S. Sau1, F. Meloni1, L. Podda1, G. Bacchetta1-2
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Corresponding author: Marco Porceddu (porceddu.marco@unica.it)
The Sardinian Germplasm Bank (BG-SAR) is part of the Hortus Botanicus Karalitanus
(HBK), which belongs to the University of Cagliari (Italy). The main objective of BG-SAR is
the conservation, study and management of germplasm of Sardinian endemic, threatened
and policy species (taxa inserted in the Habitat Directive 92/43/EEC, CITES and Bern
Convention; Fenu et al., 2015), as well as Crop Wild Relatives (CWR), landraces and
useful plants. Before of long-term conservation at -25°C, the image digitalization of each
seed lot is acquired, in order to allow subsequent studies through the innovative morphocolorimetric techniques. Studies on the germination ecophysiology are carried out to
increase the ecological knowledge and define the optimum germination protocol for all the
preserved taxa. In the last years, particular attention was given to studies on thermal time,
niche modeling and the effect of global warming on the seed germination of mountain
Mediterranean species (e.g. Porceddu et al., 2013), and to understand how the thermal
thresholds for dormancy loss and germination may vary along an altitudinal gradient.
Moreover, comparative studies on the effects of abiotic stresses, such as salinity (e.g.
NaCl), or the nutrient availability (e.g. KNO3) were carried out among several
Mediterranean species, especially for endangered coastal taxa (e.g. Santo et al., 2014). In
the case of invasive alien species (IAS), the identification of their tolerance to salt, has
helped us to predict their potential invasive power also in salt habitats.
In addition, archaeological materials such as seeds and fruits were studied and stored at
BG-SAR, with the aim of investigating the evolution of crops and wild plants.
All these approaches allow to BG-SAR, not only to attain an effective ex-situ conservation,
but also to face actual and important problems, such as global warming and invasiveness
of alien species and, deepen the knowledge of the endangered Mediterranean species.
Keywords: ex situ conservation, Mediterranean species, germination ecophysiology, salt
stress, archaeological seeds, alien species.
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Towards a global checklist of the gypsophytes of the World
F.J. Pérez-García1, F. Martínez-Hernández1, A.J. Mendoza1, M.E. Merlo1, E. SalmerónSánchez1, J.A. Garrido-Becerra1, J.F. Mota1
1

Department Biology and Geology, University of Almería, 04120, Spain.
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Interest on plants growing on special substrates has increased considerably in recent
years. Halophytes (plants restricted to saline soils) and serpentinophytes (those restricted
to ultramafic rocks) are good examples of it. The study of these special floras presents
several aspects of great interest: characterization of peculiar soils that imply plant-growing
limitations; knowledge of flora, fauna and microbiota, often very rare and highly
specialized; studies about species-area relationships and island (edaphic) biogeography,
speciation and endemicity processes, genetic and evolutionary basis of gypsum tolerance,
eco-physiological aspects related to the adaptation to dry and harsh environments and,
finally, the applied aspect and conservation of rare and threatened species.
In case of the research on gypsophily, all mentioned aspects are present. The
gypsophytes’ genetic pools could be useful to improve the crop production in very low
productive environments, to restore and phytoremediate lands and to face global change.
Furthermore, their presence can be used to detect new mining resources, especially
gypsum.
Therefore, the usefulness of a global database of gypsophytes is obvious; such as already
exists for halophytic flora (eHALOPH). However, there are some difficulties; first of all is
the gypsophyte definition, in parallel to halophyte. In this last case, soil conductivity values
have been used to establish the boundary between halophytes and non-halophytes plants.
However, in the case of gypsophyle flora there has not been a similar proposal. In this
research, several approaches have been considered to approximate to an operational
definition, which could be a basis to make a global checklist of gypsophytes.
"A plant that grows exclusively on gypsum soils" is the most commonly definition used in
literature to describe a gypsophyte. From this approach, 99 publications mentioning
gypsophyle species all over the world has been a reviewed. According to this research,
there are evidences pointing to the existence of gypsophyle flora in 71 countries of the
world, and at least in 52 of them, undoubtedly examples of gypsophyle plants exist.
Finally, Gypsophila gender has been used as a model to form the basis for the global
checklist of gypsophytes.
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Biodiversity conservation trilogy: explore, valorize and protect
M. Bou Dagher Kharrat
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Corresponding author: Magda Bou Dagher Kharrat (magda.boudagher@usj.edu.lb)
Like other regions of the Mediterranean basin, Lebanon represents a melting-pot of
geological activity, climatic evolution and human civilizations. The combination of
geological variation and altitude, along with strong climatic variations among different
slopes, creates a noticeable heterogeneity in the ecological forces acting on the evolution
of plant differentiation. This localized mosaic vegetation, common to many Mediterranean
landscapes, is considered as a hotspot of plant diversity, due to the coexistence of plants
with varied bio-geographical origins and the large number of narrow endemic taxa.
Today, Lebanon‘s natural resources are rapidly depleted due to problems of land
degradation, deforestation, overexploitation and habitat fragmentation. Since more than 10
years, our laboratory is working on the status update of the Lebanese flora and its
distribution across the country. An IUCN Red List assessment of Threatened Species is
conducted along with the establishment of Important Plant Areas mapping (IPAs). These
steps are a prerequisite to any conservation program in order to set priorities. On the
ground, different protection scenarios are tested to fit the different land ownership types
and to deal with the environmental stewardship.
Conservation strategies require knowing what taxonomic units (species, subspecies or
populations) need to be preserved and how unique they are. Since rescue from possible
extinction could be performed through the reinforcement of populations, defining species
and differentiating taxa is crucial in order to define conservation units. For this purpose,
molecular and cytogenetic studies are conducted in our laboratory (eg. Abdel Samad et
al., 2014; Bou-Dagher-Karrat et al., 2013), targeting different species considered as
threatened and in need of in-situ and ex-situ conservation.
Building on a better scientific knowledge of our flora, participative science, rescue
campaigns, awareness workshops, social medias and other activities are implemented
today in order to save the natural resources increasingly under pressure in one of the most
densely populated countries.
Keywords: endemic species, in-situ and ex-situ conservation, IUCN, protected area.
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Diversity and state of conservation of siliceous sedges in Central-Western Spain
E. Cano1, C.M. Musarella2, A. Cano-Ortiz1, J.C. Piñar-Fuentes1, C.J. Pinto3, G.
Spampinato2
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We analyse environments undergoing temporary and permanent waterlogging in CentralWestern Spain. Their high phytocenotic diversity is conditioned by the moisture gradient.
In small areas with temporary waterlogging of an ephemeral nature there is a
predominance of Habitat 3170* (temporary Mediterranean lakes and pools), represented
by the following associations: Pulicario uliginosae-Agrostietum salmanticae; Junco
pygmaei-Isoetetum velati; Hyperico humifusi-Cicendietum filiformis; Periballio laevisIllecebretum verticillati; Sibthorpio-Pinguiculetum lusitanicae. If the waterlogging persists
for longer periods, and only the upper soil horizon dries out, the dominant communities
belong to Habitat 6410 (meadows with Molinia caerulea on moist soils most of the year).
This is a non-priority habitat for the EU, which we propose should be made priority due to
its transitional character between 3170* and 4020*. These communities belong to the
associations Hyperico undulati-Juncetum acutiflori and Lobelio urentis-Lotetum
pedunculati. Permanently waterlogged areas are home to communities of Genistion
micrantho-anglicae (Rivas-Martínez, 1979), with the presence of habitat 4020* in this
alliance, and including the association Erico tetralicis-Myricetum gale, and on its outer
edges on less waterlogged soils, a community of Erica lusitanica, and outside this a
community of Erica scoparia.
Keywords: conservation, diversity, habitat, vegetation.
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Analysis of the loss of diversity in Spanish olive groves
A. Cano-Ortiz1, J.C. Piñar-Fuentes1, C. Bartolomé-Esteban2
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A preliminary study conducted by the authors confirmed that the last ten years have seen
a profound floristic change in the pastures (grasslands) in the Guadalquivir valley. A total
of 24 botanical families were herborized between March-May 2004-2005, containing 197
plant species, with a substantial representation of the following: Poaceae, with 13 genera
and 25 plant species; Asteraceae, with 20 genera and 34 plant species; Fabaceae, with 11
genera and 28 plant species; Brassicaceae, with six genera and 10 plant species; and
Caryophyllaceae, with five genera and 12 plant species. Therefore, over 50% of the flora
falls in five botanical families, while the rest are in the 19 remaining families. It is worth
noting the predominance of several elements in the genera Allium, Asparagus, Muscari,
Oxalis (Cano et al., 2004; Cano-Ortiz et al., 2005). Current sampling in the same plots
reveals a substantial loss of floristic diversity due to changes in the cultivation model and
the use of herbicides among other causes.
Keywords: diversity, flora, floristic change, herbicide, olive grove.
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Recent rainfall trends in Andalusia (southern Spain)
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We analyse the evolution of rainfall in Andalusia (southern Spain) at a monthly, seasonal
and annual scale throughout the period between 1950 and 2014. We apply non-parametric
statistical methods and geostatistical interpolation techniques to data from 190
meteorological stations supplied by the Andalusian Regional Government and AEMET
(Agencia Estatal de Meteorolgía). The magnitude of the trends was obtained from the
slopes of the regression curves using the Sen test, and their statistical significance was
calculated using the nonparametric Mann-Kendall test. The combination of statistical
analysis and interpolation techniques allows the interpretation of these trends in spatial
and temporal terms.
The monthly analysis reveals a generalised decline in rainfall in January, February, March,
June, July and December; and also in winter and summer at the seasonal scale. Positive
trends clearly prevailed over negative trends in April, May, September, October and
November. The highest percentage of meteorological stations with statistically significant
trends (>30%) occurred in March, June and September, and also in winter and summer. At
the annual level, a slight rise in precipitation can be seen in the south-eastern third of the
study area, and a significant decline in the inland massifs of Andalusia. These results have
major repercussions for the management of certain socio-economic sectors in Andalusia,
including olive cultivation. The flowering period for these trees is in spring when rainfall is
of crucial importance, and is therefore affected by this negative trend. Conversely, the
positive autumn trend favours production.
Keywords: Andalusia, climatic trend, rainfall.
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Landscape transformation in “La Manga del Mar Menor” and sea level rise
consequences in this area
A. Díaz Jimenez1, L. Bayarri Muñiz1
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During the second half of the twentieth century, the landscape of Mediterranean coast has
been drastically changed due to the destructive impact of “sun and beach tourism” and the
progressive decrease of the dune band from the 1960s to the present, with the progressive
loss of flora and fauna.
A remarkable case is La Manga del Mar Menor (Murcia); a barrier island or a lace-coastal
located in the southeast of Iberian Peninsula. In only fifty years, urban development has
destroyed coastal dune vegetation. This place did not have population and it was endowed
with great natural values. However, most of its surface is urbanized today and this area is
home to hundreds of thousands of people in summer.
Nowadays a small area of flora and fauna are preserved in the north of La Manga and it is
called “Parque Regional de las Salinas y Arenales de San Pedro del Pinatar”. It is a
protected area (Regional Park, SCI, SPAB) with formations of dunes and sandy coastal
areas associated with wetlands, salt, halophilic bushes and steppes salinas Crucianellion
maritimae. Only small patches of the original, endemic and native species in protected
enclaves are preserved.
We can study the ecosystems here and it is like a glimpse into the past. This Regional
Park is surrounded by urbanized areas, but it is an important reserve to conserve
biodiversity, because the entire Mediterranean coast has been severaly reduced by human
occupation.
We want to study how the climate change would affect this area in the next years too. It is
a very vulnerable area for sea level rise. The consequences could be catastrophic for
economy, irreversible for nature, and this area would remain unpopulated again. “Mar
Menor” will not exist, as we know it today if the sea level increases.
Keywords: biodiversity, climate
transformations, Mar Menor.
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Conservation strategy of crop wild relatives in Sardinia: the case of Vitis vinifera
subsp. sylvestris
S. Sau1, M. Ucchesu1, A. Santo1, M. Orrù1, G. Bacchetta1
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In the next future, climate change and the pressure of population growth threaten further
Crop Wild Relatives (CWR) (Maxted and Kell, 2009). CWR are considered important
resources for humans and animals food because, thanks to breeding with cultivated
plants, it will be able to get more resistant plants to biotic and abiotic stresses (Maxted et
al., 2015). Vitis vinifera subsp. sylvestris (C.C. Gmel.) Hegi (Vitaceae) is considered the
ancestor of cultivated grapevine varieties and important resource for genetic improvement.
Habitat of wild grape are threatened by climate changes and modernization of the
agricultural areas and endangered by introgression from its cultivars.
Therefore it is important implement conservation actions in situ and reintroduction wild
grapevine in areas where populations are decreasing (Arnold et al., 2005). For this reason,
it is necessary to carry out joint actions to implement common protocols for protection and
conservation of this important genetic resource.
Over the past 10 years, we have carried out conservation actions of different populations
of wild grapes that naturally grow in Sardinia.
In this work, conservation strategy and phenology of seed germination of five populations
of wild grapevine from Sardinia are show.
Keywords: climate change, conservation, CWR, Sardinia, Vitis vinifera, wild grape.
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Integrated approach for the in situ and ex situ conservation of woody species of
conservation interest in the Sardinian Forest Agency territories
A. Casula1, M. Porceddu2-3, G. Bacchetta2-3, E. Mattana4, G. Cinus1, G. Cubeddu1, D.
Cogoni2, G. Fenu5
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Sardinia, the second largest Mediterranean island, thanks to its isolation and high
geological diversity, presents a wide range of habitats with high rates of plant endemicity,
particularly in mountainous areas where ecological insularity conditions occur. Thus, a
representative number of endemic species are mainly located in mountainous areas, and
most of these fall within forest sites managed by the Sardinian Forest Agency (EFS).
However, despite their high diversity and the threats affecting many endemic species living
in these places, so far, at the regional level, few conservation biology studies have been
carried out.
In 2010, EFS financed a five-year project at the Biodiversity Conservation Center (CCB University of Cagliari) for the protection of woody species of conservation interest at high
extinction risk. The project included a preliminary selection of plant species based on a
specific priority list, to draft which 11 parameters considering rarity, threats and protection
status of all forest species present in Sardinia were considered. Particular attention was
paid to endemic forest species, which were awarded additional points. The elaboration of
this list identified 15 woody plant species at the greatest risk of extinction, and on these
taxa integrated in situ and ex situ conservation programs were started. For the selected
plant species (three per year), populations were characterized through long-term in situ
studies and monitoring activities. Simultaneously, long-term germplasm conservation was
activated at the Germplasm Bank of Sardinia (BG-SAR). In addition, detailed studies
concerning ecology, conservation status assessment and germination ecophysiology
were carried out on the species of greatest conservation interest.
The different project actions were mainly developed within the EFS forest sites, ensuring
the island’s integrated plant diversity conservation. Thanks to the greater attention paid to
endemic species, the criterion of "regional responsibility" was followed as the basis of the
CCB conservation actions.
Keywords: conservation biology, germination ecophysiology, monitoring, Sardinia, woody
plants.

“Conservation studies on Mediterranean threatened flora and vegetation”
X International Meeting Biodiversity Conservation and Management - Sardinia, 13-18 June 2016

51

Book of Abstracts

G. Bacchetta (ed.)

Leaf analyses of gypsophile flora from Sicily
A.J. Mendoza-Fernández1, G. Spampinato2, C.M. Musarella2, F. Martínez-Hernández1, E.
Salmerón-Sánchez1, E. Merlo1, J.F. Mota1
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A large number of gypsum outcrops are widespread in Sicily, and a peculiar flora is
associated to it (Brullo et al., 1989). In fact, gypsum habitats constitute areas with high
plant richness and rarity, from the botanical view. Elsewhere in the Mediterranean Basin
these ecosystems are considered as priority for the nature conservation by the European
Habitats Directive, and included in the Gypsum steppes (Gypsophiletalia) 1520* priority
habitat.
Furthermore, studies have revealed that some specific physiological mechanisms in
gypsophile plants could perform as an important part of plant adaptation to live on gypsum
(Merlo et al., 2001), and that chemical factors (high Ca and S concentrations; low cationexchange capacity) may control community structure on highly gypseous substrates
(Bolukbasi et al., 2015).
Chemical composition of leaves from three Italian gypsum endemics [Brassica villosa
subsp. tinei (Lojac.) Raimondo & Mazzola; Erysimum metlesicsii Polatschek; Gypsohila
arrostii Guss.] and five Mediterranean distributed gypsophiles [Chaenorrhinum exile (Coss.
& Kralik) Lange; Diplotaxis harra subsp. crassifolia (Raf.) Maire; Sedum gypsicola Boiss. &
Reut.; Sedum ochroleucum Chaix; Matthiola fruticulosa (L.) Maire] growing in Sicily have
been compared, in order to reveal any ecological strategy as stress-tolerant on them. The
capacity of accumulation in leaves of Ca and S (and other inorganic elements as Mg) is a
generalized strategy of characteristic gypsophytes.
Commonly, the highest contents in S were present in some Brassicaceae and G. arrostii.
This species (and generally, Gypsophila genus), along with the studied species of Sedum
genus, presented both the highest contents in Ca, and leaf succulence. These facts
suggest their ecological strategy for stress-tolerant (due to the Ca excess) is to be
accumulators; regardless their distribution patterns (Bolukbasi et al., 2015). Moreover, all
the studied Brassicaceae species (M. fruticulosa, D. harra and B. villosa) accumulated
more than 2% Ni content (in some cases, up to 4%) and Sr. Accumulation of inorganic
elements is common in this family in different types of habitats. Finally, the strong
correlation, in almost all species studied, between Al and Fe contents is remarkable.
Probably because of Al acidifies the environment, what promotes mobility of Fe, and other
elements as P.
Such analyses, along with further gypsum flora studies would be useful as evidences to
support a greater preservation of these interesting natural areas in Sicily.
Keywords: gypsophile, gypsophily, gypsum flora, leaf chemical composition, nutrients.
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Preliminary checklist of the Italian gypsophilous flora
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The richness and uniqueness of the flora growing on gypsum substrates in Italy is known
since the XIX century (Macchiati, 1888). Furthermore, the concept of plant gypsophily can
be defined as the exclusiveness (or virtually exclusiveness) for living in gypsum
outcropping rocks. Thus only those plant species, which show preference – or even
exclusivity - for gypsum substrates, would be classified as gipsophilous (Mota et al., 2011).
The main aim of this research has been the elaboration of a checklist of the Italian
gypsophilous flora. The study was made possible through international collaboration
between the "Mediterranea" University of Reggio Calabria (Italy) and the University of
Almería (Spain). During the first step, an extensive literature review has been carried out in
order to collect all available information about gypsophilous flora and to compile a
preliminary list. Afterwards 18 regional botanists experts on Italian gypsum flora have been
asked to rank the preference of these species for gypsum soils. Following the
methodology proposed by Mota et al. (2009), the gypsophilous character of more than 100
plant species has been thus ranked on a scale ranging from 1 to 5 (with 5 representing for
a total dependence on gypsum substrates). According to the obtained values, all the plant
species, ranking between absolute or preferent gypsophytes, will figure in the final
checklist of the gypsophytes of the whole Italian territory.
Keywords: flora, gypsophily, gypsum, soil.
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The role of ecological sciences in plant translocation: best practices of
Translocation Ecology
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Translocations (sensu IUCN, 2013) can be effective conservation tools only if they are
undertaken with underpinning science to support the actions and outcomes.
Translocations are rarely the simple exercise of moving species and/or populations for
conservation purposes, the so-called ‘gardening approach’, rather, behind each
translocation there should be a level of pragmatic and focused science to support the
actions and to interpret the long-term viability of the action. Godefroid et al. (2010) for
example, showed that the success of reintroductions can be at risk with even minor gaps
in the knowledge of species biology, habitat requirements, threats, etc. leading to failure.
In the past decade, guidelines have been developed to improve the success of
translocations (e.g. IUCN, 2013; Rossi et al., 2013) on the basis of experiential evidence,
but much more effort is required as the increase in the number of threatened taxa outstrips
translocation knowledge and technical capacity. Reasons for failure are manifold, but a
lack of knowledge of the species ecological requirements and the selection of ecologically
suitable translocation sites loom large as constraints (Maschinski and Haskin, 2012). All
these ecological aspects are relevant in translocation as relevant is the selection of
suitable sites for translocations, the identification of inter-specific interactions between a
target species and the recipient community, the development of monitoring techniques,
and more. A key to reduce this uncertainty is through a more active dialogue on the
successes and failures of rare plant translocation and through greater integration of
ecology into conservation matters. Translocation Ecology, hence ecological research
applied to translocation, identifying where more information is needed is a growing
sciences, that will have a great impact in future conservation actions (see volume 217-2
Plant Ecology).
Keywords: conservation, ecological restoration, guidelines, reintroduction.
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Knowing the past to understand the present and plan for the future: an integrated
approach to design the translocation of Gentiana lutea L. in the Gennargentu massif
(Sardinia, Italy)
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Gentiana lutea L. subsp. lutea (Gentianaceae) is a perennial herbaceous plant which is
widespread in Central-Southern Europe. It has a long-standing history of human roots
exploitation, mainly for liqueurs preparation and in the pharmaceutical industry. It is a plant
of community interest and currently listed in the EU Habitats Directive. In Sardinia, the
distribution range consists of only a few nuclei limited to small areas of the Gennargentu
massif (CE Sardinia). According to its historical wider distribution, this plant in Sardinia is
also suffering a reduction in population size.
This study represents the first step of a forward-looking project on the translocation of G.
lutea in its historical localities of Sardinia. Firstly, we developed a presence-only
distribution model trained by a small sample data (Fois et al., 2015). This allowed us to
define its potential distribution and to guide discoveries of new occurrence localities and
historical extinctions. Accordingly, a suitable area for an experimental translocation was
identified in the Monte Genziana, where G. lutea recently disappeared due to an intensive
root harvesting. The translocation has been planned in two periods (one in autumn and
one in spring) with plants of different ages (one and three years old). The area was fenced
and monthly monitored following the same protocol used for other endangered plant
species in Sardinia (e.g. Dianthus morisianus; Cogoni et al., 2013; Fenu et al., 2016).
Survival rates showed no differences between ages, while significant differences exist
between seasons, with a better performance of the autumn transplanting.
The reintroduction of G. lutea was defined through an integrated approach and the
information obtained could be useful for other conservational activities. However further
years of monitoring are necessary (Fenu et al., 2016) to enlarge the knowledge on its
ecology.
Keywords: endangered species, Mediterranean islands, plant conservation.
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Ecological niche modeling: A case study of the gypsophyte Lepidium cardamines L.
(Brassicaceae)
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With a large number of endemic species, the flora growing on gypsum outcrops or
aljezares is extremely rich and rare (Martínez-Hernández et al., 2011), and not surprisingly
the sites involved are considered as priority habitats by the UE. Despite the wide
distribution of these habitats all over the Iberian Peninsula, there are also significant
factors threatening their preservation. Gypsum is a mineral resource and opencast mines,
farming, inadequate reforestation practises and infrastructure represent, overall, very
obvious threats. In order to minimize these impacts we must have accurate information on
the distribution of these restricted species (gypsophytes). Therefore, we have focused on a
gypsophyte, which is Lepidium cardamines, which inhabits in the Centre of Spain (SainzOllero et al., 2011). Its threat category in Spain is EN (Anonymous, 1990).
In order to explore its real distribution grand efforts was taken with the objective of having
more precise distribution with an exhaustive prospection of the habitat of this species, as
well as previously an extensive bibliographic research. With all this data we have created a
chorological database reflecting the Iberian distribution of L. cardamines. All this
information was incorporated to a 10 × 10 km UTM coordinates, so that the database had
a total of 107 records. By modeling analysis using MAXENT program the location of this
endemism in the Iberian Peninsula were determined. The main objective was to evaluate
the reliability of this prediction by diachronic contrasts.
Results showed a set of potential localities to discover new populations of L. cardamines.
So great efforts must be taken in order to verify the ecological niche modeling of L.
cardamines. Furthermore, it is very important to preserve this species and to know as best
as possible its accurate distribution with the objective to protect the whole Iberian
Peninsula gypsum outcrops and those which this species inhabits which is mainly the
Centre of the Iberian Peninsula.
Keywords: endemic species, EU priority habitat, gypsophile, gypsophily, gypsum,
MAXENT.
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The landscape units of ”Los Montes de Navahermosa” (Toledo, España)
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The interest for the landscape is not something new. In the 18th century, Humboldt was
the precursor of the science of landscape. According to Bolos, since the beginning of the
19th century, the concept of 'landscape' is abundantly used in Geography as a set of forms
that characterize a particular sector of the Earth's surface. At the beginning of the century
XX Hommeyerem introduces the concept of landscape in Geography with the word
Landschaft “as the set of observable elements" from a high point.
The landscape of a territory is a true mosaic of elements, both physical, biotic and human,
more or less sorted, and always interrelated. It is not an incoherent sum of the
geographical elements. But "is the result of the dynamic combination, therefore unstable,
of physical, biological and anthropic elements that dialectically interact with each other,
make the landscape a unique and indivisible whole in continuous evolution” (Bertrand,
1968).
Bolós et al. (1992) says to analyze a landscape should take into account two main groups
of components, one are the abiotic elements (relief, lithology, climate) and biotic
(vegetation and wildlife), with the ground as a link, and another are the various forms of
human intervention and its results.
This study presents the resulting landscape units of an integrated or global, analysis based
on the interrelationships between each of the abiotic, biotic and anthropic elements. These
units are based in all their geo-ecological characters and the influence of anthropogenic
action on them. In this typology, special importance has been given to a feature visually
very prominent in a landscape: its vegetation.
The transformations suffered by the plant biodiversity can be observed through different
flights of aerial photographs since the 1950s until today. Have been identified ten units of
higher rank, geo-systems, such as farming and ecological units.
Within these units have differentiated others of lower rank, geo-facies, as elementary or
basic agricultural-ecological unit.
Keywords: Landscape, landscape units, geo-system, geo-facies, Navahermosa.
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Species delimitation of Sedum series Alba (Crassulaceae), and conservation
strategies of S. gypsicola
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Sedum gypsicola Boiss. & Reut. is a western Mediterranean endemism present on
gypsum outcrops, and in a lesser extent on marshes, schists and calcareous rocks. A
number of populations of this species are difficult to differentiate from S. album L.
(Castroviejo and Velayos, 1997), plant species widely distributed in Europe. Despite S.
gypsicola is not cataloged as endangered in Spain (LC), has a wide presence on a
European Union priority habitat (1520* Gypsophiletalia). For this reason, a deeper study of
this species would be of main interest for conservation. Considering this, the aims of our
research were to: 1) Establish species boundaries between S. gypsicola and S. album and
2) Evaluate putative differentiation among populations and ecotypes, especially on
gypsum outcrops, according to the edaphic island character that show this substrate and
the challenges that this represents when is necessary to adopt conservation measures.
To accomplish these objectives we resorted to the use of AFLP markers and nucleotide
sequences (plastidial and ribosomal DNA). Up to five individuals per sampling site were
analyzed thorough all European species distribution (Iberian Peninsula and south Italy). In
addition to this, different populations from S. album near to S. gypsicola distribution were
included in our analyses. Ribosomal analyses also included sequences available in NCBI
database from other related species with Sedum series Alba.
Preliminary results with AFLP markers and plastidial sequences showed a clear
differentiation between localities from Italy and Iberian Peninsula ones, regardless whether
they belonged to S. gypsicola or S. album. On the other hand, analyses with ribosomal
sequences separated populations of S. gypsicola located in the South of the Iberian
Peninsula from the rest of the populations of both species, which remained weakly
differentiated. These results would involve the establishment of newer conservation
strategies.
Keywords: AFLP,
phylogeography.
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Vascular Flora Conservation Program in the Picos de Europa National Park (Spain)
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The Picos de Europa National Park is located in the northwest of Spain, with a maximum
altitude of 2642 m.a.s.l. (minimum 80m), and only 20 km from the Cantabrian Sea. This
maximum altitudinal range and it being situated at a geographical crossroads (between the
Atlantic and the Mediterranean areas and their associated influences) determines its huge
biodiversity. The presence of 1750 vascular plant species has been verified, which
represents approximately 22% of total Iberian and Balearic estimated plant diversity, in
only 0,1% of its surface-area.
The actions carried out in the Picos de Europa National Park under the Vascular Flora
Conservation Program are presented here. Since 2004 a large amount of activities in the
field of flora has been undertaken, with the participation of expert botanists and the
rangers and technicians of the Park (Mora, 2011). This collaboration has resulted in an
extraordinary advance in the knowledge of the flora of the Picos de Europa, that has been
synthesized in the following documents:
- The National Park interesting plant species checklist (110 taxa categorized in 3
priority levels).
- The National Park endangered flora field guide.
- The endangered flora populations cartography (177 populations).
- The National Park vegetation map (scale 1:10.000).
- The National Park Flora Catalogue (1.750 taxa) (Alonso Felpete et al., 2011).
In 2013, once this inventory and diagnostic phase was concluded, we started developing
concrete conservation actions: management and restoration of peat bogs (LIFE
TREMEDAL, 2014); seed storing in a germplasm bank and management and restoration
of hay meadows.
Keywords: biodiversity, management, mapping, protected natural reserves.
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Goniolimon italicum (Plumbaginaceae): active conservation in Central Italy
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Corresponding author: Bruno Petriccione (b.petriccione@gmail.com)
Goniolimon italicum Tammaro, Frizzi & Pignatti is an endemic plant species not described
until 1982. Its distribution is limited to hills in the intermontane basin of L'Aquila in Abruzzo
(Italy), characterised by a cold subcontinental climate with pronounced summer aridity,
mean annual precipitation of less than 600 mm and a very high temperature range. Only
twelve small populations are known (Conti et al., 2008) for a total of only about 1000
individuals.
A detailed census performed in 2013 was followed by detailed analysis of the plants'
heterostyly, fundamental to understand population structure and survival potential (Morretti
et al., 2015).
In the context of activities carried out by the Italian National Forest Service as part of its in
situ and ex situ biodiversity conservation programmes, in vitro and in vivo conservation
and germination was performed at the Italian National Centre for the Conservation of
Forest Biodiversity at Pieve Santo Stefano (Arezzo) on seeds gathered during 2011, 2012
and 2013 from each of the 12 populations. The seedlings thus obtained are today in
excellent health and conserved in the Forest Service's Nursery at Barisciano (L'Aquila).
Since 2013, a number of the seedlings have been reintroduced in an appropriate site near
the centre of the species' natural distribution area in order to form a new population.
Procedures are currently underway to set up the new "Doline di Ocre" State Nature
Reserve to protect some of the most important populations of this valuable species in
order to avert the risk of extinction.
Details of these studies and relative actions are contained in the “1st Report on
Goniolimon italicum: status and active conservation measures” (1° Rapporto sullo stato e
sulle azioni di conservazione attiva del Goniolimon italicum, Petriccione, 2014) published
on the official National Forest Service website.
Keywords: Abruzzo, endemics, ex situ conservation, Goniolimon italicum, in situ
conservation, threatened flora.
References:
Conti F., Di Santo D., Giovi E., Tinti D. 2008. Goniolimon italicum Tammaro, Pignatti & Frizzi. Informatore
Botanico Italiano 40: 79–81.
Morretti F., Puppi G., Giuliani C., Conti F. 2015. Heterostyly in Goniolimon italicum (Plumbaginaceae),
endemic to Abruzzo (central Apennines, Italy). Anales del Jardín Botánico de Madrid 72: 1–5.
Petriccione B. 2014. 1° Rapporto sullo stato e sulle azioni di conservazione attiva del Goniolimon italicum.
Download: http://www.corpoforestale.it/Biodiversita.
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Preliminary overview of Sarcocornia plant communities on the Iberian Peninsula
and Balearic Islands
D. Sánchez-Mata1, L. Rufo2, V. de la Fuente3
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Corresponding author: Daniel Sánchez-Mata (dsmata@ucm.es)
The latest contributions on the taxonomy of the genus Sarcocornia A.J. Scott
(Chenopodiaceae) in western Mediterranean territories (Fuente et al., 2011, 2013, 2016)
clarify the existence of several recognised taxa:
-Sarcocornia perennis (Mill.) A.J. Scott and Sarcocornia pruinosa Fuente, Rufo &
Sánchez-Mata from Atlantic littoral salt marshes.
-Sarcocornia alpini (Lag.) Rivas Mart. from Atlantic and Mediterranean estuarine coastal
salt marshes.
-Sarcocornia lagascae Fuente, Rufo & Sánchez-Mata found in Mediterranean coastal
areas on the Iberian Peninsula and Balearic Islands.
-Sarcocornia hispanica Fuente, Rufo & Sánchez-Mata from Mediterranean semiarid inland
and coastal salt pans,
-Sarcocornia carinata Fuente, Rufo & Sánchez-Mata, endemic in continental inland salt
pans on the Iberian Peninsula.
Sarcocornia fruticosa (L.) A.J. Scott has been found to be absent from Iberian territories.
We have therefore made a synthetic survey of Sarcocornia plant communities framed
classically in the order Salicornietalia fruticosae (Salicornietea fruticosae) that have been
reported for littoral, coastal and inland saline territories on the Iberian Peninsula and
Balearic Islands.
In order to review the current syntaxonomical checklist with a view to the proposed new
taxonomy on Sarcocornia, we compiled and processed over 800 phytosociological relevés.
We reviewed selected relevés from our unpublished field notes and from many
bibliographical sources of vegetation studies, and performed a multivariate statistical
analysis (K-means and correspondence analysis). We also provide a preliminary
syntaxonomical overview of Sarcocornia communities framed in the phytosociological
class Salicornietea fruticosae.
Keywords: halophytic vegetation, Salicornietea fruticosae, Sarcocornia, Sarcocornietea
fruticosae.
References:
Fuente V., Rufo L., Sánchez-Mata D. 2011. Sarcocornia hispanica (Chenopodiaceae), a new species from
the Iberian Peninsula. Lazaroa 32: 9–13.
Fuente V., Oggerin M., Rufo L., Rodríguez N., Ortuñez E., Sánchez-Mata D., Amils R. 2013. A
micromorphological and phylogenetic study of Sarcocornia A.J. Scott (Chenopodiaceae) on the
Iberian Peninsula. Plant Biosystems 147: 158–173.
Fuente V., Rufo L., Rodríguez N., Sánchez-Mata D., Franco A., Amils R. 2016. A study of Sarcocornia A.J.
Scott (Chenopodiaceae) from Western Mediterranean Europe. Plant Biosystems 150: 343–356.
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MONTE LINAS
Maximum steadily steep: 880 meters
Accumulated difference in altitude: 1760 meters
Duration: 7-8 hours
Field excursion technical difficulty: easy
Field excursion physical effort: medium
Field itinerary:
1) The field excursion will start from the ancient miner’s shelter near the stream of “Rio
Bidda Scema”, at the foot of “Cuccuru Murdegu” (approximately 330 m a.s.l.).
2) The route will turn to the right of a crossroads in the valley plain and, after fording
the stream, it will continue along the course of “Rio Gutturu Derottu”. The trail will
then gently rise up along the southern face of “Punta Santu Miali”. The confluence
between “Canale Mela Mida” and “Canali Opus” will therefore reached after a brief
downhill at approximately 570 m a.s.l.
3) After this confluence, the path will cross a Quercus ilex woodland and will rapidly
rise up the summit of “Genna Farraceus” (approximately 710 m a.s.l.).
4) The uphill trail will continue up to a pond used for fire suppressions (approximately
950 m a.s.l.) situated near “Perda Suasa” peak (957 m a.s.l.).
5) The country road will direct to the North/North-West until the woodland of
“Castangias”. This is considered the first settlement of Villacidro due to a rich in
water availability and fertile soils which allowed the cultivation of Castanea sativa
(“Castangia” in Sardinian language) and Prunus avium. This woodland will finish at
the “Conca de Sa Ruta” peak (1103 m a.s.l.).
6) The path along the crest will rise from this point up to the peak of “Punta
Cammedda” (1214 m a.s.l.).
7) The trail will go down following the watershed directed to the South from “Punta
Cammedda” to “Genn’e Impi” (1036 m a.s.l.).
8) From this pass between the second (Punta Cammedda, 1213 m a.s.l.) and third
(Punta Sa Cabixettas, 1202 m a.s.l.) highest peaks of the Monte Linas massif, the
route will always climb down toward North. The suggestive route will pass through
the valley of “Canali Mau” in a surrounding of rocky screes, spurs and pinnacles.
The downhill is sometimes tight and rough until rapidly reaching, at 550 m a.s.l., a
less demanding mule track.
9) The mule track will follow the course of the stream of “Riu Zairi” until crossing the
same one at 350 m a.s.l. in order to arrive at a cot near the country road (330 m
a.s.l.).
10)The road will continue along the “Riu Piras” up to the confluence with “Riu Perd'e
Pibera” (280 m a.s.l.).
Floristic and vegetation traits:
1) Some trees of Olea europaea and Quercus ilex and a nitrophilous flora promoted by
sheep and goat grazing are near the starting point: Silybum marianum, Onopordum
illyricum, Carduus pycnocephalus, Marrubium vulgare, Urtica pilulifera, Urtica
atrovirens, Malva sylvestris. The same Sardinian riparian sigmetum, which was
observed during the first excursion, is also here recognisable by the presence of a
vegetation dominated by Nerium oleander.
2) The first gentle uphill trail will cross a woodland of Quercus ilex, with many
specimens of Phillyrea latifolia, Erica arborea and Pistacia lentiscus. Micromeria
graeca is also frequently visible at the edge of the trail. The most characteristic
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species of humid meadows of the Monte Linas massif, such as Carex microcarpa
and Cyperus badius, are near some small stream crossings.
The last part of the rise before “Genna Farracceus” will cross an holm-oak wood
referred to the association Galio scabri-Quercetum ilicis, where it is possible to see
the typical constituting taxa of this vegetal formation: Quercus ilex, Cyclamen
repandum ssp. repandum, Galium scabrum, Carex distachya, Asplenium ceterach
and Asplenium onopteris. Some wild orchids as Limodorum abortivum and
Epipactis helleborine frequently accompanied this association.
The rise toward “Punta Perda Suasa” offers some sighting points surrounded by
interesting endemic vascular taxa that are typical of cacuminal areas (above 850 m
a.s.l.): Armeria sulcitana, Genista sulcitana (exclusive to the Iglesiente
biogeographic subsector), Echium anchusoides, Hypochaeris robertia, Hypochaeris
sardoa.
The xerophytic garrigues on the top of “Punta Perda Suasa” are dominated by the
characteristic taxa of the class Cisto-Lavanduletea, such as Cistus creticus ssp.
eriocephalus, Lavandula stoechas and Asphodelus ramosus ssp. ramosus. The
contact with the endemic alliance Teucrion mari is in the highest areas. The
endemicity increases from this point due to the presence of Thymus herba-barona,
Genista corsica, Helichrysum microphyllum ssp. tyrrhenicum, Stachys glutinosa and
Echium anchusoides. The Armeria sulcitana, exclusive of the Sucitano-Iglesiente
biogeographic sector, beautifies the meadows around “Punta Perda Suasa” by
late-spring flowerings.
Most of endemic species of the Monte Linas massif are present along the uphill
country road toward “Punta Cammedda”. The cacuminal rupicolous Rumex
acetosella ssp. pyrenaicus grows near “Punta Conca de Sa Ruta”. The endemics
Silene morisiana, Genista sulcitana, Armeria sulcitana, Bunium corydalinum and
Stachys corsica are observable along the same trail toward “Punta Cammedda”.
The rare Anchusa montelinasana, exclusive of the Monte Linas massif, is growing
throughout clearings of shrub formations of Genista salzmannii and Viola corsica
ssp. limbara. Some specimens of Acer monspessulanum ssp. monspessulanum
and a few of patches covered by Echium anchusoides are also observable in the
pasture communities of the class Poetea bulbosae that are also characterized by
the presence of Anthoxanthum ovatum, Filago pygmaea and Filago tyrrhenica, an
endemic plant typical of Western and Northern coastal habitats of Sardinia.
“Canali Mau” and “Punta Cammedda” represent, from a botanical point of view, the
two most interesting sectors of the route. In the highest areas of the “Canali Mau”
valley, near “Genna‘e Impi”, shrub formations of the endemic Genista sulcitana are
present. On the top of the downhill, it is easy to find the Helichrysum
montelinasanum, a rare endemic plant exclusive to the highest peaks of the
Sulcitano-Iglesiente biogeographical sector. Many other rupicolous taxa are also
present here: Galium glaucophyllum and Dianthus mossanus, exclusive of the
South of the Island, Saxifraga corsica ssp. corsica and Silene nodulosa, endemic to
Sardinia and Corsica. In rocky faces with the highest degree of humidity, there are
also Arenaria balearica and Cymbalaria aequitriloba ssp. aequitriloba. The trail is
here shaded by a monumental specimen of Acer monspessulanum ssp.
monspessulanum while the Atropa belladonna is in the downer sector of the valley.
The only locality of Taxus baccata in the Monte Linas massif is in the end of this
trail, at 650 m a.s.l., just when the steepness of the slope ease. A change of the
trail, at 540 m a.s.l., lead to the unique population of Ilex aquifolium of this massif.
The lowest part of the valley is characterised by termophilous species as the rare
endemics Verbascum plantagineum and Clinopodium sandalioticum in the locality

“Conservation studies on Mediterranean threatened flora and vegetation”
X International Meeting Biodiversity Conservation and Management - Sardinia, 13-18 June 2016

71

Book of Abstracts

G. Bacchetta (ed.)

of “Campo Baranta” (410 m a.s.l.).Vegetal formations of Olea europaea var.
sylvestris characterise the faces exposed to South, which are warmer and drier,
while the riparian vegetation is mainly composed by Nerium oleander and by
garrigues of Polygonum scoparium and Rumex scutatu ssp. glaucescens, often
accompanied by Helichrysum microphyllum ssp. tyrrhenicum and Dittrichia viscosa.
All these vegetational aspects are visible in the fording point where some
specimens of Alnus glutinosa, Vitis vinifera ssp. sylvestris and the endemic to
Sardinia and Corsica Bryonia marmorata are present.
10)The trail continues toward the floor valley, where the landscape is strongly modified
by human activities highlighted by the presence of buildings and Eucalyptus
camaldulensis plantations.
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MURU MANNU AND PISCINA IRGAS
Maximum steadily steep: 500 meters
Accumulated difference in altitude: 1000 meters
Duration: 5 hours
Field excursion technical difficulty: medium
Field excursion physical effort: medium
Field itinerary:
1) The field excursion will start from the country road adjacent to the guesthouse
(approximately 345 m a.s.l.) and it will continue along the stream “Rio Leni”. Once
the road will cross the confluence of “Rio d’Oridda”, it will head towards the ancient
shelter named “Cantina Ferraris” and it will follow the course of “Riu Cannisoni”.
The road will finish at the foot of the South-West face of “Cannisoni Peak”. Then, a
small path will lead us to the junction between “Muru Mannu” and “Piscina Irgas” in
the locality of “Gutturu Magusu” (approximately 430 m a.s.l.).
2) The trail will continue along the “Rio Cannisoni” and it will progressively enter into
the canyon of “Canale Monincu” until arriving at the confluence with the creek of
“Punta Picciucu” (490 m a.s.l.).
3) The last part of the route is a relatively tight and bumpy passageway and it will end
at the waterfall of “Muru Mannu”. A short and steep path will continue with some
passage on rocks that will permit to reach the waterfall valley at about 540 m a.s.l.
4) We will walk back to the junctions between “Muru Mannu” and “Piscina Irgas”,
where a small bridge will allow us to cross the flow of “Rio Cannisoni”
(approximately 410 m a.s.l.) in order to rejoin the trail directed to North-West.
5) A relatively hard uphill trail will rise up to the “Punta Piscina Irgas crest”
(approximately 610 m a.s.l.). The environment is dominated by great granitic spurs
facing wonderful sights.
6) The path will rapidly descend towards “Rio d’Oridda” (approximately 510 m a.s.l.)
until reaching the “waterfall pool of Piscina Irgas”.
7) The trail will then return to the crossroads between “Muru Mannu” and “Piscina
Irgas” (step 4) and from there will go back to the guesthouse re-following the
outward route.
Floristic and vegetation traits:
1) The initial part of the trail will cross an Eucalyptus sp. pl. plantation enriched by
some autochthonous specimens of Quercus ilex and Ceratonia siliqua. The
landscape will then open into a riparian vegetal formation characterised by the
presence of Rumex scutatus ssp. glaucescens, Lavandula stoechas, Helichrysum
microphyllum ssp. tyrrhenicum, while the scree face on the other side of the trail is
mainly vegetated by Phagnalon saxatile, Stachys glutinosa, Helichrysum
microphyllum ssp. tyrrhenicum. The Sardinian riparian sigmetum, principally
composed by Nerium oleander and Alnus glutinosa, is widespread in all valleys of
the “Monte Linas” compendium and is also appreciable along the course of “Rio
Leni”. Such riparian vegetation is often enriched by many individuals of Vitis vinifera
ssp. sylvestris. The general landscape of this first part of the route is dominated by
a succession of woodlands (Galio scabri-Quercetum ilicis) characterised by
Phillyrea latifolia, Erica arborea and Teline monspessulana, integrated by
Calicotome villosa. A nitrophilous vegetation near “Cantina Ferraris” is promoted by
a live-stock grazing. Nevertheless, some interesting taxa from a chorological
viewpoint can be found under some trees of Quercus suber: Marrubium vulgare,
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Urtica atrovirens, Carduus pycnocephalus, Arum pictum, Scrophularia trifoliata,
Euphorbia meuselii. Once crossed this meadow, it is possible to observe the
vegetal formations where Teucrium marum, Cistus creticus ssp. eriocephalus,
Cistus salviifolius and Lavandula stoechas are predominant and characterize the
southern face of “Cannisoni Peak”. Some specimens of Genista sulcitana, Echium
creticum ssp. coyncianum and Bellium bellidioides are covering the wet rocks in
coincidence of the crossroads between “Muru Mannu” and “Piscina Irgas”. Also
Salix atrocinerea grows near the stream. The first section of the passageway
directed to “Muru Mannu” will cross a Quercus ilex woodland heavily filled with
Phyllirea sp. pl. and spaced out by alluvial shrubs composed by Helichrysum
microphyllum ssp. tyrrhenicum, Lavandula stoechas, Cistus sp. pl.
Inside the canyon of “Canale Molincu”, it is possible to see individuals of Osmunda
regalis and Oenanthe crocata. The vegetation around the “Canale Molincu” is
characterised by a typical Quercus sp. woodland undergrowth community
composed by: Carex distachya, Asplenium trichomanes ssp. quadrivalens,
Selaginella denticulata, Polypodium cambricum, Tamus communis, Cyclamen
repandum, Asplenium onopteris, Arbutus unedo, Ruscus aculeatus and Myrtus
communis. One uncommon individual of Ilex aquifolium is also present near the
trail. In the final part of the route, inside the canyon of “Canale Molincu”, it will be
possible to see specimens of Brimeura fastigiata, Genista corsica, Juniperus
oxycedrus, Stachys glutinosa and Robertia taraxacoides.
Before the tight and bumpy passageway that will end at the waterfall of “Muru
Mannu”, we will be able to admire Cymbalaria aequitriloba and Robertia
taraxacoides which cover a rocky face, while the endemic Hypericum hircinum ssp.
hircinum grows near the stream.
The waterfall amphitheater of “Muru Mannu” is surrounded by a Quercus ilex and
Phillyrea latifolia woodland associated with some individuals of Ilex aquifolium.
Hypericum hircinum, Erica terminalis and Ficus carica are near the stream while
Polypodium cambricum, Bellium bellidioides, Seseli praecox, Brimeura fastigiata,
Bituminaria morisiana, Stachys glutinosa and Echium anchusoides cover the
surrounding wet rocks.
The climb toward “Punta Piscina Irgas” crest will cross a woodland alternated by a
maquis constituted by Quercus ilex, Phillyrea latifolia, Erica arborea and Arbutus
unedo. Juniperus oxycedrus is more present in coincidence of the crest.
The open landscape facing the downhill toward the waterfall pool of “Piscina Irgas”
is caracterised by Olea europaea var. sylvestris. Genista sulcitana and Echium
creticum ssp. coyncianum are also vegetating along this section of the route. In the
alluvial valley floor near the “waterfall pool of Piscina Irgas”, it is possible to
appreciate the presence of Oenanthe crocata, Osmunda regalis, Erica terminalis,
Vincetoxicum hirudinaria, and the endemics Bellium bellidioides, Carex microcarpa,
Hypericum hircinum ssp. hircinum, Mentha requienii and Pancratium Illyricum. A
vegetation near the waterfall face is composed by Euphorbia dendroides,
Polypodium cambricum, Ficus carica and some endemic taxa such as Bellium
bellidioides, Genista sulcitana, Helichrysum montelinasanum, Dianthus mossanus,
Seseli praecox and Galium glaucophyllum.

“Conservation studies on Mediterranean threatened flora and vegetation”
X International Meeting Biodiversity Conservation and Management - Sardinia, 13-18 June 2016

77

Book of Abstracts

78

G. Bacchetta (ed.)

“Conservation studies on Mediterranean threatened flora and vegetation”
X International Meeting Biodiversity Conservation and Management - Sardinia, 13-18 June 2016

79

80

AUTHORS
by alphabetical order

81

Book of Abstracts

G. Bacchetta (ed.)

A
Abeli; 28; 55
Aleffi; 28
Alessandrini; 53
Álvarez-Jiménez; 26
Angelini; 19
Attorre; 19

Ferretti; 24
Ferri; 35
Foggi; 24; 28; 35
Fois; 58
Forte; 28

G
B

Bacchetta; 28; 40; 50; 51; 58
Bartolomé-Esteban; 25; 26; 47; 59
Bartolucci; 28
Bayarri Muñiz; 49
Benesperi; 24
Biondi; 19; 37
Bioret; 23; 31
Biscotti; 37
Bonsanto; 37
Bou Dagher Kharrat; 43
Brullo; 53

García-Cardo; 26; 59
Gargano; 28
Garrido-Becerra; 26; 41; 59
Gennai; 28
Giacanelli; 28
Gianguzzi; 53
Gigante; 19; 35
Gil de Carrasco; 26
Giuliani; 24
González; 62
Gregg; 63
Guarino; 53

H
Hugot; 31

C
Caldarella; 53
Cano; 22; 34; 46
Cano-Ortiz; 22; 25; 34; 46; 47; 48
Casado Mateos-Aparicio; 36; 39
Casavecchia; 37
Casella; 19
Casula; 51
Cauzzi; 55
Cerri; 35
Ciaschetti; 53
Cinus; 51
Cogoni; 28; 51; 58
Conti; 28; 53
Coppi; 35
Croce; 28
Cubeddu; 51
Cuena Lombraña; 40; 58

D
de la Fuente; 64
del Río; 48
del Viscio; 37
Delage; 31
Delbosc; 23; 31
Dell’Olmo; 24
Di Martino; 53
Díaz Jimenez; 49
Domina; 28

I
Issa; 38

L
Lastrucci; 35
Lazzaro; 24; 35

M
Manzi; 53
Martínez Lombardo; 48
Martínez-Hernández; 26; 41; 52; 59
Martínez-Labarga; 26; 59
Mattana; 51
Meloni; 40
Mendoza; 41
Mendoza-Fernández; 26; 52; 53; 59; 61
Merlo; 41; 52
Minissale; 53
Montagnani; 28
Montanari; 53
Mora; 62
Mota; 26; 41; 52; 53; 59; 61
Musarella; 22; 34; 46; 52; 53; 61

O
E

O’Deye-Guizien; 31
Oriolo; 28
Orrù; 40; 50
Orsenigo; 28; 55

Ercole; 28

F
Falci; 53
Fenu; 28; 51; 58
Fernández Del Val; 27
Ferranti; 35

82

P
Panaïotis; 23; 31
Pasta; 53
Penas-Merino; 48
Pérez-García; 26; 41; 61
Peruzzi; 53

“Conservation studies on Mediterranean threatened flora and vegetation”
X International Meeting Biodiversity Conservation and Management - Sardinia, 13-18 June 2016

G. Bacchetta (ed.)

Book of Abstracts

Petriccione; 63
Picciau; 40
Piñar-Fuentes; 22; 25; 34; 46; 47; 48
Pinna; 28
Pinto; 22; 34; 46
Podda; 40
Porceddu; 40; 51; 58

R
Ramos-Miras; 26
Ravera; 28
Reale; 35
Redondo García; 36; 60
Reymann; 31
Rossi; 28; 55
Rufo; 64

Sarigu; 40
Sau; 40; 50
Sciandrello; 53
Scuderi; 53
Siniscalco; 28
SISV team; 19
Spampinato; 22; 46; 52; 53; 61
Stephan; 38
Stinca; 28

T
Troia; 28
Troìa; 53

U
Ucchesu; 40; 50

S
Salinas-Navarro; 61
Salmerón-Sánchez; 41; 52; 61
Sánchez-Mata; 64
Santangelo; 28
Santo; 40; 50

V
Vena; 28
Venanzoni; 19; 35
Viciani; 24

“Conservation studies on Mediterranean threatened flora and vegetation”
X International Meeting Biodiversity Conservation and Management - Sardinia, 13-18 June 2016

83

Regione Autonoma della Sardegna
Assessorato Difesa Ambiente

Corso di Dottorato in Scienze e Tecnologie della Terra e
dell’Ambiente
Corso di Dottorato in Botanica Ambientale ed Applicata
Università degli Studi di Cagliari

Comune di
Villacidro

