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Abstract 

Large scale grazing systems are one of the best examples of adaptation of agro-pastoral activities 

and environmental limitation in the European marginal rural areas. They support high biodiversity 

levels and therefore they are recognized as an important part of European high nature values 

farmlands. They are also a source of agro-ecosystem services and they are linked with the history of 

the resident populations and for this reason many cultural landscapes are associated with them. 

Because of the socio-economical changes of the last decades, large scale grazing systems have 

been greatly reduced. Agro-pastoral activities intensification and abandonment are the main factors 

that threaten their conservation. With them could disappear an important part of biodiversity and a 

part of historical and cultural roots of humanity. 

Therefore, their conservation is included in the European rural development policies and nature 

preservation strategies.  

In this thesis I describe the studies that I have carried out in order to investigate different aspects 

of Mediterranean large scale grazing systems with the aim to contribute to the knowledge 

concerning the conservation status and biodiversity levels in habitats of Community interest linked 

with them. The surveys were made at different spatial scale in order to investigate the ecosystemic 

processes using a suitable level of detail. 

Key words: Grazing systems, biodiversity conservation, Habitat Directive, ecosystem services 
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Riassunto 

I sistemi pastorali estensivi mediterranei rappresentano uno dei migliori esempi di adattamento 

delle attività agro-pastorali alle limitazioni ambientali delle aree rurali marginali europee. Ad essi 

sono spesso associati elevati livelli di biodiversità, e per questo motivo costituiscono una parte 

importante delle aree agricole ad elevato valore naturale Europee, e numerosi servizi ecosistemici. 

Ad essi sono associati paesaggi di rilevanza culturale, legati strettamente al passato storico delle 

popolazioni umane e ad attività agro-pastorali perpetuatesi per tempi lunghissimi. 

A causa dei cambiamenti socio-economici degli ultimi decenni, i sistemi pastorali estensivi si 

sono ridotti fortemente e sono tuttora minacciati. L’intensificazione delle attività agro-pastorali e 

l’abbandono sono i due principali fattori che ne minacciano la conservazione.  Insieme a loro rischia 

di scomparire una porzione importante di biodiversità, e una parte delle radici storiche e culturali 

dell’uomo. 

La loro conservazione rientra, quindi, tra gli obiettivi prioritari delle politiche di sviluppo rurale 

e di difesa della natura della Comunità Europea. 

In questa tesi di dottorato descrivo gli studi che ho condotto allo scopo di approfondire diversi 

aspetti dei sistemi pastorali estensivi mediterranei con l’obiettivo di contribuire alle conoscenze 

sullo stato di conservazione e la consistenza della biodiversità degli habitat d’interesse Comunitario 

ad essi legati. Gli studi sono stati svolti a diverse scale spaziali al fine di indagare i processi 

ecosistemici coinvolti con il più adatto livello di dettaglio. 

Parole chiave: Sistemi pastorali, conservazione della biodiversità, Direttiva Habitat, servizi 

ecosistemici 
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Introduction 

In the Mediterranean basin an history of interactions between man and nature has been going on 

from thousands of years impacting biota and ecosystems and producing large-scale effects 

(Caballero et al., 2009; Hopkins, 2009). Large scale grazing systems (LSGS) are one of the best 

example of co-evolution between human activities and nature, and one of the most widespread land 

use systems in Europe. 

LSGS are mainly situated in the marginal rural areas of Europe, where the human activities are 

constrained by environmental limitations. These constrained territories are also indicated as less 

favored areas (LFA). In LFA the extensive agro-pastoral activities with low energetic input and 

mechanization, low stocking rates and modest capital investment represent the prevailing or the 

unique form of land use (Caballero et al., 2009; Caballero, 2007). The relevance of LFA is linked to 

their large extent: in the EU 15, LFA represent 56% of the utilized agricultural area (UAA), i.e. 69 

millions of ha (IEEP, 2007; Paracchini et al., 2007; Brouwer et al., 1997; Beaufoy et al., 1994). This 

evidence explain why LSGS are widespread in Europe and around the Mediterranean basin.  

LSGS represent a relevant part of High Nature Values Farms (HNVF). The HNVF concept, 

introduced by Baldock et al. in 1993, indicates those European areas where agricultural activities 

are the main or the dominant land use and where such agricultural activities support high 

biodiversity levels or the presence of species or habitats of Community conservation importance 

(Halada et al., 2011; Andersen 2003). In LSGS the agricultural activities are mainly silvo-pastoral. 

In the long-term the interaction between these extensive activities and the environment favored the 

biodiversity conservation and then they could be consider a specific case of HNVF (Caballero et al., 

2009; Caballero, 2007). Indeed over 25% of the habitats of community interest are related to 

pastoral activities and extensive forage crops, and 16 are totally dependent from these activities 

(Caballero, 2007; Halada et al., 2011). The importance of LSGS is also linked to the high number of 

agro-ecosystem services they provide (Bagella et al., 2013; Caballero et al., 2009; Hillel & 

Rosenzweig, 2005). Among them: forage production, erosion control, reduction of burning hazard, 

maintenance of soil quality and carbon reserves, provision of high agro-food quality, economic 

sustenance for rural population, support of tourism and recreation (MEA, 2005). Moreover, LSGS, 

often represent cultural landscapes, because they are linked to the history of the resident populations 

(Caballero et al., 2009). 
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Despite their great relevance for biodiversity  conservation and ecosystem service provisioning, 

since the second world war, the LSGS were threatened by two contrasting forces, driven by socio-

economical and political factors: extensification and abandonment (Bagella et al., 2013; Caballero 

et al., 2009; Caballero, 2007). In the last years the crisis of the agro-pastoral sector and some 

disharmonic political choices exacerbated the situation. Nevertheless the European Community 

recently increased the attention on HNVF. The Rural Development Policy (RDP, 2007-2013) 

ensure a financial support to the member states for rural development programs according to 

Community strategic goals  (IEEP, 2007). Concerning HNVF the economic resources devolved to 

protect and enforce the natural resources of the EU and rural landscapes, should contribute in three 

priority areas: 1) Biodiversity, preservation and development of HNVF and of cultural landscapes; 

2) water conservation and hydrological risks; 3) climate change (RDP, 2007-2013). Moreover, the 

main European instrument for nature conservation, i.e the Habitat Directive (EC 92/43), is aimed to 

the conservation of natural and semi-natural habitats, according to the economic, social and cultural 

needs (Primack, 2003; EC 43/1992). 

The conservation of  HNVF and associated habitats of Community interest requires the 

assessment of (IEEP, 2007): biodiversity and natural values; spatial extension and distribution; 

management systems; changing trends, threatening factors and conservation priorities. 

In this perspective it is important to define methods to assess the nature values of HNVF, and to 

study these systems at different spatial scale in order to better understand the complex interactions 

between human activities and biodiversity  and how these interaction shape the ecosystem processes 

and services.  
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Aim and research questions 

The focus of this thesis is on LSGS, which represent a specific case of HNVF.  

The general aim of this thesis was to contribute to the knowledge of LSGS biodiversity and 

ecosystem services in the Mediterranean hot-spot at different spatial scales. 

The main research questions were: 

◦ How to define and map areas with high nature values in LSGS? 

◦ Which are the relationships between human activities and environmental factors? How such 

relationships affect plant biodiversity at landscape mosaic level? 

◦ How the long-term management practices influence plant assemblages in the context of 

LSGS? 

◦ How composition, structure and phenology of plant communities condition honeybee 

foraging in Mediterranean LSGS? 

◦ Which are the long-term survival chances of wooded grasslands with Quercus suber L. in a 

typical Mediterranean agro-forestry system? 

◦ How isolated trees affect the variability of soil features, plant and collembola assemblage 

diversity and composition in a Mediterranean wooded grassland? 
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Thesis layout 

A relevant number of habitats of Community interest is associated to LSGS and depends on 

agro-pastoral activities. Oak wooded grasslands are one of these habitats and, moreover, they 

represent the most extended silvo-pastoral system in Europe. The natural regeneration of the 

arboreal component in this systems is needed to assure their long-term conservation. Chapter 1 is 

devoted to evaluate the long-term survival chances of wooded grasslands with Quercus suber L. in 

a typical Mediterranean agro-forestry system in areas not still assessed in previous studies. The 

study was conducted at farm scale and landscape scale, in grazed or grazed and tilled cork oak 

wooded grassland and in woodlands in order to test the compatibility of management type for tree 

regeneration. In order to evaluate the regeneration of Q. suber, the size structure was estimated 

measuring the diameter at breast height of trees and the seedling/sapling cover and eight were 

measured in sampling plots. A frequency model of the size structure was calculated in order to 

estimate the surviving chances of cork oak stands in the medium/long term period of time. The 

results of the DBH classes distribution for 4 future scenarios was elaborated in order to produce 

graphical representations of the arboreal stands. The landscape scale study was conducted inside 

and outside the Natura2000 network in order to assess its effectiveness on the habitat conservation. 

The results confirmed a generalized lack of regeneration in grazed wooded grasslands and that the 

Natura2000 sites resulted not effective in protecting the habitat. 

Investigate the complex relationships between trees and the biotic and abiotic environment above 

and below ground is necessary to understand how they affect plant and animal biodiversity and the 

ecosystem services of these systems. Very few studies explored in small scale the effect of trees on 

the surrounding biotic and abiotic environment. In Chapter 2 is presented a study aimed to test the 

hypothesis that the trees have direct and indirect effects on soil features and carbon sinking, under 

canopy plants and collembola assemblages. In a typical Mediterranean wooded grassland soil 

features, plant and collembola assemblages along transects departed from the trunk ok six cork oak 

trees were surveyed. We assessed the variability of Photosynthetically active radiation (PAR), floor 

litter, soil carbon pools and physical-chemical features, and the effect of this variability on plant and 

collembola assemblages along the transects. We also tested the interrelationships between plant and 

collembola assemblages. The results partially confirmed the hypothesis. Significant effects of trees 

on soil, plant and collembola assemblages were found. Plant and collembola assemblages react in 

different ways to the effect of trees and no interrelationships between them emerged. 
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LSGS are man-made systems were environmental factors and human activities influence each 

other driving to complex landscape mosaics and shaping the plant biodiversity and communities. 

Chapter 3 is devoted to study the effects of environmental factors on human activities and the 

effects of human activities on plant biodiversity in a Mediterranean agro-silvo-pastoral system 

modified and diversified through traditional land uses. A classification of the landscape was applied 

in order to verify how the different human activities are distributed in relation to the environmental 

heterogeneity of the study area. The plant communities, surveyed on the field, were classified 

according to the phytosociological method (Braun-Blanquet, 1964) and the biodiversity concern of 

each plant community was assessed according to the Annex I of the Habitat Directive. A Principal 

Component Analysis (PCA) was performed to point out the relationships among plant communities 

related to the same aPNV and land use. The results of our research showed that the studied 

Mediterranean agro-silvo-pastoral system was included in the same environmental unit and that 

human activities enhanced plant biodiversity. 

Human activities doesn’t affect the plant biodiversity only at landscape scale. At farm or field 

scale the management type can have deep effect on plant communities of grasslands. In Chapter 4 

is presented a study aimed to evaluate the effect of two long-term management practices on plant 

assemblages in the context of Mediterranean cork oak LSGS. Fields characterized by uniform 

management for at least the past 50 years were selected considering grazing livestock species 

(sheep or cattle), and soil tillage frequency. Vegetation surveys were carried out in fenced plots 

using the point quadrat method. We assessed the grazing value according to Daget and Poissonet 

(1971) and species richness was calculated. In each site, a soil profile was dug down to check that 

the soil types of all sites were uniform and comparable. A set of soil physical-chemical analyses 

was performed on bulk samples randomly taken in each site. Two separate Canonical 

Correspondence Analyses (CCA) and a Redundancy Analysis (RDA) were performed to test 

whether management practices or soil features influenced plant assemblage composition and 

whether management practices influenced soil features. The results highlighted the influence of 

management practices and soil features on plant assemblage composition, which was significantly 

affected by grazing livestock species and stocking rate and by soil pH and K content. 

The heterogeneous landscapes of Mediterranean LSGS provide different types of ecosystem 

services and a multiple use of natural resources could be effective in the conservation of these 

systems. In this context, honey production represents a traditional, renewable and therefore 

sustainable resource from an economic perspective. In Chapter 5 is presented a study aimed to 
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analyze how the variety, composition and structure of plant communities and the flowering 

phenology of plant species affect honeybee foraging in a Mediterranean LSGS. Phytosociological 

and phenological surveys were performed in a circular area of 1.5 km radius with a small apiary 

placed in the centre. Polleniferous and nectariferous values of plant communities were assessed 

based on the cover and the polleniferous and nectariferous value of each constituting species. 

Honey production was quantified during the main flow (March–June) and subjected to 

melissopalynological analysis. Data were evaluated by ordination through principal components 

analysis (PCA) and principal coordinates analysis (PCoA). The latter utilized a new index, 

developed for calculating the phenological distances based on the individual distributions of 

flowering frequencies. The results showed that tere was a close correlation between polliniferous 

and nectariferous values suggesting that the role of plant communities in honeybee foraging is 

generally twofold. The temporal flowering sequence ensured the supply of nectar and pollen 

throughout the spring season. 

In Chapter 6 is presented a study aimed to develop a method to evaluate and map the areas with 

high nature values in HNVF and apply it in the context of LSGS. In a sample area of 1924 km2 in 

the northern Sardinia I conducted a landscape classification in order to define homogeneous land 

units and its environmental factors in terms of climate, geology, geomorfology and bioclimate. I 

defined the land uses associated to agro-pastoral activities and carried out field surveys to identify 

plant communities and habitats of Community interest linked to LSGS. I proposed a method based 

on scores to evaluate the samples basing on the presence of plants or habitats of conservation 

interest. Using Geographic Information Systems I spatialized the sample scores in order to create a 

map of target areas for conservation linked to LSGS. 
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Chapter 1 

Effects of management on Quercus suber L. rigeneration in 

Mediterranean wooded grasslands 

Rossetti I. & Bagella S. 

Abstract 

Wooded grasslands are the most widespread agro-forestry system in Europe and are included in 

the Natura2000 network because of their importance biodiversity conservation. As many man-made 

systems, their long-term conservation depends on their sustainable use. The regeneration of the 

arboreal component is indispensable to assure their maintenance. Several researches made in 

Spanish dehesas and Portuguese montados generated concern about the long-term conservation of 

these systems. In our study we tested if the regeneration issues documented for the Iberian 

peninsula also affected the wooded grasslands located in other Mediterranean areas and if the 

Natura 2000 network is effective for the conservation of the habitat 6310. The size structure of Q. 

suber L. stands and the abundance and height of seedlings and saplings were determined at farm 

and landscape scales, in grazed, grazed and tilled wooded grassland and in not grazed woodlands in 

order to test the compatibility of management type for tree regeneration. A frequency model of the 

size structure was calculated in order to estimate the surviving chances of cork oak stands in the 

medium/long term period of time. The landscape scale study was conducted inside and outside the 

Natura2000 network in order to assess its effectiveness on the habitat conservation. The results 

confirmed a generalized lack of regeneration in grazed wooded grasslands and that the Natura2000 

sites resulted not effective in protecting the habitat. 

Key words: diameter at the breast height, size structure, grazing, tilling, Weibull, Natura2000  
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Chapter 2 

Influence of isolated cork oak trees on soil features plant and 

collembola assemblages in a Mediterranean wooded grassland   

Rossetti I., Bagella S., Cappai C., Caria M.C., Lai R., Roggero P.P., Martin P., Sousa P., Seddaiu G 

Abstract 

In Mediterranean wooded grasslands the presence of isolated trees is an important component 

that enhances its ecological complexity. Study the complex relationships between trees and the 

biotic and abiotic environment above and below ground is necessary to understand how they affect 

plant and animal biodiversity and the ecosystem services of these systems. Very few studies 

explored in small scale the effect of trees on the surrounding biotic and abiotic environment. 

Moreover, to our knowledge no data are available on the effect of isolated trees on pedofauna (e.g. 

collembola). In this study we tested the hypothesis that the trees have direct and indirect effects on 

soil features and carbon sinking, under canopy plants and collembola assemblages. In a typical 

Mediterranean wooded grassland we surveyed soil features, plant and collembola assemblages 

along transects departed from the trunk ok six cork oak trees. We assessed the variability of 

Photosynthetically active radiation (PAR), floor litter, soil carbon pools and physical-chemical 

features, and the effect of this variability on plant and collembola assemblages along the transects. 

We also tested the interrelationships between plant and collembola assemblages. Our results 

partially confirmed our hypothesis. Significant effects of trees on soil, plant and collembola 

assemblages were found. Plant and collembola assemblages react in different ways to the effect of 

trees and no interrelationships between them emerged. 

Key words: Quercus suber, ecosystem services, floor litter, under canopy 
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Chapter 3 

Traditional land uses enhanced plant biodiversity in a Mediterranean 

agro-silvo-pastoral system  

Bagella S., Caria M.C., Farris E., Rossetti I., Filigheddu R. 

Submitted to Plant Biosystems 

Abstract 

Mediterranean agro-silvo-pastoral systems play a key role in view of the positive contribution 

that they could offer to a sustainable development of European agriculture. The knowledge of the 

vegetation dynamics and of the processes and land uses favoring different vegetation types related 

to the same actual potential natural vegetation could represent a sound reference framework for 

monitoring and managing plant biodiversity in these systems. The aims of the research were: i) to 

identify the environmental units more suitable for the human activities and the relative actual 

potential natural vegetation (landscape scale); and ii) to evaluate the impact of human activities on 

plant biodiversity along a gradient of use intensity (environmental unit scale) comparing actual vs 

actual potential natural vegetation. 

The results of our research showed that the studied Mediterranean agro-silvo-pastoral system 

was included in the same environmental unit and that human activities enhanced plant biodiversity. 

Moreover, the case study here presented confirmed the effectiveness of those landscape approaches 

comparing actual vegetation vs actual vs actual potential natural vegetation for plant biodiversity 

monitoring  and reinforced previous studies showing the effect of human activities on plant 

community diversity at the environmental unit scale in different biogeographical contexts.  

Key words: actual potential natural vegetation, environmental unit scale, land use intensity, 

landscape scale, phytosociology, Quercus suber.  
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Chapter 4 

Effects of long-term management practices on grassland plant 

assemblages in Mediterranean cork oak silvo-pastoral systems 

Bagella S., Salis L., Marrosu G.M., Rossetti I., Fanni S., Caria M.C., Roggero P.P. 

Published in: Plant Ecology 214(4):621–631(2013). DOI 10.1007/s11258-013-0194-x. 

http://link.springer.com/article/10.1007/s11258-013-0194-x  
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Chapter 5 

Effects of plant community composition and flowering phenology on 

honeybee foraging in Mediterranean sylvo-pastoral systems 

Bagella S., Satta A., Floris I., Caria M.C., Rossetti I. & Podani J. 

Published in: Applied Vegetation Science 16: 689-697 (2013) 

http://onlinelibrary.wiley.com/doi/10.1111/avsc.12023/abstract 
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Chapter 6 

Indentifying, assessing and mapping High Nature Value Farmlands 

(HNVF): a proposal for  Mediterranean agro-silvo-pastoral systems 

Rossetti I., Bagella S. 

Abstract 

High Nature Value Farmlands are considered of great relevance for nature conservation. They 

support outstanding biodiversity levels and a number of ecosystem services. For this reason they are 

considered as a relevant part of European high nature value farmlands. Because of socio-

economical factors High Nature Value Farmlands are threatened by intensification and 

abandonment of agro-silvo-pastoral activities.  As a consequence, the European Commission intend 

to identify them and assess their conservation status across Europe. This work is focalized on a 

specific type of High Nature Value Farmlands, i.e. the large scale grazing systems, where the land 

use is mostly linked to  zootechnical  production. We propose a method to define their spatial 

extension and distribution, management systems and their on biodiversity and natural values, and to 

identify the target areas for biodiversity conservation. 

 

  



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

16 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

References 

Abdallah F. & Chaieb M., 2010. Interactions of Acacia raddiana with herbaceous vegetation change 

with intensity of abiotic stress. Flora 205: 738-744. 

Abdallah F., Noumi Z., Ouled-Belgacem A., Michalet R., Touzard B. & Chaieb M., 2012. The 

influence of Acacia tortilis presence, grazing, and water availability along the growing season, on 

the understorey herbaceous vegetation. Journal of arid environments 76:105-114. 

Acácio V., Holmgren M., Jansen P.A. & Schrotter O., 2007. Multiple Recruitment Limitation 

Causes Arrested Succession in Mediterranean Cork Oak. Ecosystems 10: 1220–1230. 

Adler P., Raff D. & Lauenroth W., 2001. The effect of grazing on the spatial heterogeneity of 
vegetation. Oecologia 128(4): 465-479. 

Alejano R., Tapias R., Fernández M., Torres E., Alaejos J. & Domingo, J. 2008. Influence of 

pruning and the climatic conditions on acorn production in holm oak (Quercus ilex L.) dehesas in 

SW Spain. Annals of Forest Science, 65: 209-209. 

Almagro M., Querejeta J.I., Boix-Fayos C., Martínez-Mena M. (2013) Links between vegetation 

patterns, soil C and N pools and respiration rate under three different land uses in a dry 

Mediterranean ecosystem. J Soils Sediments. Volume 13, Issue 4, 2013, Pages 641-653.  

Andersen E (ed.) (2003) Developing a high nature value farming area indicator. Internal report. 

EEA, Copenhagen, 76 pp. 

Andivia E., Fernández M., Vázquez-Piqué J., González-Pérez A. & Raúl Tapias R., 2010. Nutrients 

return from leaves and litterfall in a mediterranean cork oak (Quercus suber L.) forest in 

southwestern Spain. Eur J Forest Res, 129: 5-12. 

Argenti G., Bianchetto E., Ferretti .F & Staglianò N., 2006. Proposta di un metodo semplificato di 

rilevamento pastorale nei piani di gestione forestale. Forest@ 3(2):275-280. 

Aronne G. & De Micco V., 2010. Traditional melissopalynology integrated by multivariate analysis 

and sampling methods to improve botanical and geographical characterisation of honeys. Plant 

Biosystems 144 (4) 4: 833–840. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

17 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Auffret AG, Schmucki R, Reimark J, Cousins SA. 2012. Grazing networks provide useful 

functional connectivity for plants in fragmented systems. Journal of Vegetation Science 23: 970-

977. 

Austrheim G. & Olsson E.G., 1999. How does continuity in grassland management after ploughing 

affect plant community patterns? Plant Ecol 145(1):59-74. 

Ayansola A.A. & Davies B.A., 2012. Honeybee Floral Resources in Southwestern Nigeria. Journal 

of Biology and Life Science 3 (1): 127–139.  

Bacchetta G., Bagella S., Biondi E., Farris E., Filigheddu R. & Mossa L., 2004. A contribution to 

the knowledge of the order Quercetalia ilicis Br.-Bl. ex Molinier 1934 of Sardinia. Fitosociologia 

41: 29–51. 

Bacchetta G., Bagella S., Biondi E., Farris E., Filigheddu R. & Mossa L., 2009. Vegetazione 

forestale e serie di vegetazione della Sardegna (con rappresentazione cartografica alla scala 

1:350.000). Fitosociologia 46: 3-82. 

Bagella S., Caria M.C., Farris E., Rossetti I. & Filigheddu R., (unpublished data). Traditional land 

uses enhanced plant biodiversity in a Mediterranean agro-silvo-pastoral system. 

Bagella S, 2001. Valore pastorale delle associazioni vegetali: un esempio di applicazione 

nell'Appennino umbro-marchigiano (Italia). Fitosociologia 38(1):153-165. 

Bagella S. & Caria M.C. 2011. Vegetation series: a tool for the assessment of grassland ecosystem 

services in Mediterranean large-scale grazing systems. Fitosociologia 48(2) suppl. 1:47-54. 

Bagella S. & Roggero P.P. 2004. Integrating phytosociological and agronomic analysis to support 

the sustainable management of Mediterranean grasslands. Fitosociologia 41(1) suppl.1:101-107. 

Bagella S. & Roggero P.P., 2004. Integrating phytosociological and agronomic analysis to support 

the sustainable management of Mediterranean grasslands. Fitosociologia 41 (suppl 1): 101–107. 

Bagella S., Caria M. C. & Filigheddu R., 2013. Gap analysis revealed a low efficiency of Natura 

2000 network for the conservation of endemic species in Mediterranean temporary freshwater 

habitats. Plant Biosystems - An International Journal Dealing with all Aspects of Plant Biology, 1-

3. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

18 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Bagella S., Gascón S., Caria M.C., Sala J. & Boix D., 2011. Cross-taxon congruence in 

Mediterranean temporary wetlands: Vascular plants, crustaceans, and coleopterans. Community 

Ecol 12: 40-50. 

Bagella S., Salis L., Marrosu G.M., Rossetti I., Fanni S., Caria M.C. & Roggero P.P., 2013a. Effects 

of long-term management practices on grassland plant assemblages in Mediterranean cork oak 

silvo-pastoral systems. Plant Ecol 214: 621-631. 

Bagella S., Satta A., Floris I., Caria M.C., Rossetti I. & Podani J., 2013b. Effects of plant 

community composition and flowering phenology on honeybee foraging in Mediterranean sylvo-

pastoral systems. Appl Veg Sci DOI: 10.1111/avsc.12023. 

Bagella S., Satta A., Floris I., Caria M.C., Rossetti I. & Podani J. 2013. Influence of plant 

community composition and flowering phenology on honeybee foraging in Mediterranean sylvo-

pastoral systems. Appl Veg Sci, DOI: 10.1111/avsc.12023. 

Baldock D., Beaufoy G., Bennett G. & Clark J., 1993. Nature Conservation and New Directions in 

the Common Agricultural Policy. Institute for European Environmental Policy (IEEP), London. 

Barca S., Carmignani L., Oggiano G., Pertusati P. & Salvatori I., 1996. Carta geologica della 

Sardegna, Servizio Geologico Nazionale. Carmignani L, editor. Firenze: Litografia Artistica 

Cartografica. 

Batáry P., Báldi A., Kleijn D. & Tscharntke T., 2011. Landscape-moderated biodiversity effects of 

agri-environmental management: a meta-analysis. Proceedings of the royal society B: biological 

sciences 278: 1894-1902. 

Beaufoy G., Baldock D. & Clark J., 1994. The Nature of Farming: Low-Intensity Farming Systems 

in Nine European Countries. Institute for European Environmental Policy (IEEP). London. 

Beaufoy G., 1998. The EU Habitats Directive in Spain: can it contribute effectively to the 

conservation of extensive agro-ecosystems? Journal of Applied Ecology 35: 974-978. 

Beekman M. & Ratnieks F.L.W., 2000. Long-range foraging by the honey-bee, Apis mellifera L. 

Functional Ecology 14: 490–496. 

Bergmeier E., Petermann J. & Schröder E.,. 2010. Geobotanical survey of wood-pasture habitats in 

Europe: diversity, threats and conservation. Biodiversity and Conservation 19, 2995-3014. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

19 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Bignal E. M. & McCracken D. I., 1996. Low-intensity farming systems in the conservation of the 

countryside. Journal of Applied Ecology, 33: 413-424. 

Bignal EM & McCracken D.I., 2000. The nature conservation value of European traditional 

farming systems. Environ Review 8:149-171. 

Biondi E. & Bagella S., 2005. Vegetazione e paesaggio vegetale dell’Arcipelago di La Maddalena 

(Sardegna nord-orientale). Fitosociologia 42 (suppl1): 3–99. 

Biondi E., 2011. Phytosociology today: Methodological and conceptual evolution. Plant Biosyst 

145: 19-29. 

Biondi E., Blasi C., Burrascano S., Casavecchia S., Copiz R., Del Vico E., Galdenzi D., Gigante D., 

Lasen C. & Spampinato G., 2010. Manuale italiano di interpretazione degli habitat della Direttiva 

92/43/CEE. Roma: Progetto Artiser. 

Biondi E., Blasi C., Burrascano S., Casavecchia S., Copiz R., Del Vico E., Galdenzi D., Gigante D., 

Lasen C., Spampinato G., Venanzoni R. & Zivkovic L., 2009. Manuale Italiano di interpretazione 

degli habitat della Direttiva 92/43/CEE. Società Botanica Italiana. Ministero dell’Ambiente e della 

tutela del territorio e del mare, D.P.N.  

Biondi E., Blasi C., Burrascano S., Casavecchia S., Copiz R., Del Vico E., Galdenzi D., Gigante D., 

Lasen C., Spampinato G., Venanzoni R. & Zivkovic L., 2013. Manuale Italiano di interpretazione 

degli habitat della Direttiva 92/43/CEE. Società Botanica Italiana. Ministero dell’Ambiente e della 

tutela del territorio e del mare, D.P.N. 

Blasi C., Carranza M.L., Frondoni R. & Rosati L., 2000. Ecosystem classification and mapping: A 

proposal for Italian landscapes. Appl Veg Sci 3: 233-242. 

Blasi C., Zavattero L., Marignani M., Smiraglia D., Copiz R., Rosati L. & Del Vico E., 2008. The 

concept of land ecological network and its design using a land unit approach. Plant Biosystems 

142:540–549. 

Bolan N.S., Hedley M.J. & White R.E., 1991. Processes of soil acidification during nitrogen cycling 

with emphasis on legume based pastures. Plant and soil, 134(1): 53-63.  

Braun-Blanquet J. 1964. Pflanzensoziologie. Grundzüge der vegetationnskunde. Springer-Verlag, 

Wien. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

20 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Braun-Blanquet J., 1951. Pflanzensoziologie. Grundzüge der vegetationnskunde. Wien: Springer-

Verlag. 

Bugalho M.N., Caldeira M.C., Pereira J.S., Aronson J. & Pausas J.G., 2011. Mediterranean cork 

oak savannas require human use to sustain biodiversity and ecosystem services. Frontiers in 

Ecology and the Environment 9: 278-286. 

Bullock J.M., 1996. Plants. In: Sutherland WJ Ecological census techniques. Cambridge University 

Press, Cambridge, pp 111-138. 

Burford J.R. & Bremner J.M., 1975. Relationships between the denitrification capacities of soils 

and total, water-soluble and readily decomposable soil organic matter. Soil biol Biochem, 7:389-

394. 

Caballero R., 2007. High nature value (HNV) grazing systems in Europe: a link between 

biodiversity and farm economics. The Open Agriculture Journal 1: 1-19. 

Caballero R., Fernández-Gonzáles F., Pérez Badia R., Molle G., Roggero P.P., Bagella S., 

D’Ottavio P., Papanastasis V.A., Fotiadis G., Sidiropoulou A. & Ipikoudis I., 2009. Grazing 

systems and biodiversity in Mediterranean areas: Spain, Italy and Greece. Pastos 39(1):3-154. 

Canini A., Pichichero E., Alesian D., Canuti L. & Leonardi D., 2009. Nutritional and botanical 

interest of honey collected from protected natural areas. Plant Biosystems 143: 62–70. 

Canteiro C., Pinto-Cruz C., Simões M.P. & Gazarini L., 2011. Conservation of Mediterranean oak 

woodlands. understorey dynamics under different shrub management. Agroforest Syst DOI 

10.1007/s10457-011-9375-6. 

Caritat A., Molinas M. & Gutierrez E., 1996. Annual cork-ring width variability of Quercus suber 

L. in relation to temperature and precipitation (Extremadura, southwestern Spain). Forest Ecology 

and Management, 86: 113- 120. 

Carmignani L., Oggiano G., Funedda A., Conti P., Pasci S. & Barca S., 2008. Carta Geologica 

della Sardegna in scala 1:250.000. Litografica Artistica Cartografica, Firenze. 

Carranza M.L., Ricotta C., Fortini P. & Blasi C., 2003. Quantifying landscape change with actual 

vs. potential natural vegetation maps. Phytocoenologia 33: 591-601. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

21 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Carreiras J.M.B., Pereira J.M.C. & Pereira J.S., 2006. Estimation of tree canopy cover in evergreen 

oak woodlands using remote sensing. For. Ecol. Manage. 223: 45–53. 

Catorci A. & Gatti R. 2010. Floristic composition and spatial distribution assessment of montane 

mesophilous grasslands in the central Apennines, Italy: a multi-scale and diachronic approach. Plant 

Biosyst 144(4):793–804. 

Catorci A., Cesaretti S. & Gatti R., 2009. Biodiversity conservation: geosynphytology as a tool of 

analysis and modelling of grasslands systems. Hacquetia 8(2):129-146. 

Catorci A., Ottaviani G., Vitasović Kosić I. & Cesaretti S. 2011. Effect of spatial and temporal 

patterns of stress and disturbance intensities in a sub-Mediterranean grassland. Plant Biosyst 

146(2):352-367. 

Cherkaoui I., Selmi S., Boukhriss J., Hamid R.-I., Mohammed D., 2009. Factors affecting bird 

richness in a fragmented cork oak forest in Morocco. Acta Oecol 35: 197-205. 

Chytrý M., 2007. Vegetace České republiky 1. Travinná a keříčková vegetace. Praha: Academia. 

CITES, 1973. Convention on International Trade in Endangered Species of Wild Fauna and Flora. 
Washington, D.C.,1973. Amended at Bonn, 1979. 

Clergue B., Amiaud B., Pervanchon F., Lasserre-Joulin F. & Plantureux S., 2005. Biodiversity: 

Function and assessment in agricultural areas. A review. Agronomie 25(1): 1-15. 

Cochran W.G., 1941. The distribution of the largest of a set of estimated variances as a fraction of 

their total, Annals of Human Genetics (London) 11(1), 47-52. 

Commission of the European Community 2013. Interpretation manual of European Union habitats - 

EUR 28. In: Biodiversity DE-Na (Ed.), Brussels. 

Conant R.T. & Paustian K., 2002. Spatial variability of soil organic carbon in grasslands: 

implications for detecting change at di erent scales. Environ Pollut 116: S127-S135. 

Concepción E.D., Fernández-González F. & Díaz M., 2012. Plant diversity partitioning in 

Mediterranean croplands: effects of farming intensity, field edge, and landscape context. Ecol Appl 

22: 972-981. 

Condit R., Sukumar R., Hubbell S.P. & Foster R.B., 1998. Predicting population trends from size 

distributions: a direct test in a tropical tree community. Am. Natur, 152: 495-509. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

22 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Conti F., Abbate G., Alessandrini A. & Blasi C., eds. 2005. Annotated checklist of the italian 

vascular flora. Roma: Palombi Editori. 

Corona P., Dettori S., Filigheddu M.R., Maetzke F. & Scotti R., 2005. Site quality evaluation by 

classification tree: an application to cork quality in Sardinia. European Journal of Forest Research 

124: 37-46. 

Correia A.C., Minunno F., Caldeira M.C., Banza J., Mateus J., Carneiro M., Wingate L., Shvaleva 

A., Ramos A., Jongen M., Bugalho M.N., Nogueira C., Lecomte X., Pereira J.S. (2012). Soil water 

availability strongly modulates soil CO2 efflux in different Mediterranean ecosystems: Model 

calibration using the Bayesian approach. Agriculture, Ecosystems and Environment 161: 88– 100.  

Costa A., Madeira M. & Carvalho Oliveira Â., 2008. The relationship between cork oak growth 

patterns and soil, slope and drainage in a cork oak woodland in Southern Portugal. Forest Ecology 

and Management 255: 1525-1535. 

Costa A., Pereira H. & Oliveira A., 2001. A dendroclimatological approach to diameter growth in 

adult cork-oak trees under production. Trees, 15: 438–443. 

Council of Europe, 1992. Council Directive 92/43 EEC of 22.7.92. In "L. 206/7" (O. J. E. Comm, 

ed.). 

Council of Europe. 2000. European Landscape Convention and Explanatory Report. Council of 

Europe, Document by the Secretary General established by the General Directorate of Education, 

Culture, Sport and Youth, and Environment, Florence. 

Council of Europe, 1979. Convention on the Conservation of European Wildlife and Natural 

Habitats.  Bern (1979). 

Cousins S.A., Lindborg R. & Mattson S., 2009. Land use history and site location are more 

important for grassland species richness than local soil properties. Nord J Bot 27:483–489. 

Croitoru L. & Merlo M. (eds.), 2005. Mediterranean forest value. Valuing Mediterranean forests 

toward total economic value, pp. 37–68. CABI, Cambridge.  

Cubera E. & Moreno G., 2007. Effect of single Quercus ilex trees upon spatial and seasonal 

changes in soil water content in dehesas of central western Spain. Ann. For. Sci. 64: 355–364. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

23 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Da Silva P.M., Aguiar C.A., Niemelä J., Sousa J.P. & Serrano A.R., 2009. Cork-oak woodlands as 

key-habitats for biodiversity conservation in Mediterranean landscapes: a case study using rove and 

ground beetles (Coleoptera: Staphylinidae, Carabidae). Biodivers Conserv 18: 605-619. 

Daget P. & Poissonet J., 1971. Une méthode d’analyse phytologique des prairies. Critères 

d’application. Annales Agron 22(1):5-41. 

Day P.R., 1965. Particle fractionation and particle-size analysis, in: Black, C.A., Evans, D.D., 

Ensminger, L.E., White, J.L., Clark, F.E. (Eds.), Methods of Soil Analysis, part 1, 1st Ed. American 

Society of Agronomy, Madison, WI, pp. 545–567. 

De Keersmaeker L., Rogiers N., Vandekerkhove K., De Vos B., Roelandt B., Cornelis J., De 

Schrijver A., Onkelinx T., Thomaes A. & Hermy M., 2013. Application of the ancient forest 

concept to Potential Natural Vegetation mapping in Flanders, a strongly altered landscape in 

Northern Belgium. Folia Geobot 48:137-162. 

De Noronha Vaz T., Nijkamp P. & Rastoin J-L., 2008. Traditional Food Production and Rural 

Sustainable Development: a Eroupean challenge. Ashgate Publishing Ltd, England, pp. 57–80. 

De Sanctis G., Roggero P.P., Seddaiu G., Orsini R., Porter C.H. & Jones J.W., 2012. Long term no 

tillage increased soil organic carbon content of rain-fed cereal systems in a Mediterranean area. Eur 

J Agron 40:18-27. 

Decocq G., 2000. The ‘masking effect’ of silviculture on substrate-induced plant diversity in oak-

hornbeam forests from northern France. Biodiv Conserv 9:1467-1491. 

Decourtye A., Mader E. & Desneux N., 2010. Landscape enhancement of floral resources for honey 

bees in agro-ecosystems. Apidologie 41: 264–277. 

del Arco Aguilar M.-J., González-González R., Garzón-Machado V. & Pizarro-Hernández B., 2010. 

Actual and potential natural vegetation on the Canary Islands and its conservation status. Biodivers 

Conserv 19: 3089-3140. 

Diaz M., Campos P. & Pulido F.J., 1997. The Spanish dehesas: a diversity of land uses and wildlife. 

In: Pain D, Pienkowski M (eds) Farming and birds in Europe: the common agricultural policy and 

its implications for bird conservation. Academic Press, London. 

Díaz-Villa M.D., Marañón T., Arroyo J. & Garrido B., 2003. Soil seed bank and floristic diversity 

in a forest-grassland mosaic in southern Spain. J Veg Sci 14:701-709. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

24 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Dimitrakopoulos P. G., Memtsas D. & Troumbis A. Y., 2004. Questioning the effectiveness of the 

Natura 2000 Special Areas of Conservation strategy: the case of Crete. Global Ecology and 

Biogeography, 13: 199-207. 

Dufour-Dror J.-M., 2007. Influence of cattle grazing on the density of oak seedlings and saplings in 

a Tabor oak forest in Israel. Acta Oecologica 31: 223 – 228. 

Dwyer J., Baldock D., Beaufoy G., Benett H., Lowe P., Ward N., 2002. Europe’s rural futures. The 
nature of rural development. Institute for European Environmental Policy (IEEP) Report. London 
(UK).  

EEA/UNEP, 2004. High Nature Value farmland. Characteristics, trends and policy challenges. EEA 

report No.1, 2004. EEA, Copenhagen, UNEP ROE, Geneva, 26 pp. 

http://reports.eea.europa.eu/report_2004_1/en 

Eichhorn M.P., Paris P., Herzog F., Incoll L.D., Liagre F., Mantzanas K., Mayus M., Moreno G., 

Papanastasis V.P., Pilbeam D.J., Pisanelli A. & Dupraz C., 2006. Silvoarable systems in Europe – 

past, present and future prospects. Agroforestry Systems 67: 29–50. 

ESRI, 2006. Environmental Research Institute. Inc., Redlands, CA. 

European Commission. 1992. Council Directive 92/43 EEC of 22.7.92. Off J European Comm L. 

206/7. 

Evans D., 2006. The Habitats of the European Union Habitats Directive. Biology & Environment: 

Proceedings of the Royal Irish Academy 106: 167-173. 

Fallahchai M.M. & Hashemi S.A., 2011. The application of some probability distributions in order 

to fit the trees diameter in north of Iran. J. Appl. Environ. Biol. Sci., 1(10): 397-400. 

Farris E. & Filigheddu R., 2011. Patterns of plant population spatial variability in relation to 

vegetation dynamics: vegetation series matter. Fitosociologia 48: 67-80. 

Farris E., Filibeck G., Marignani M. & Rosati L., 2010a. The power of potential natural vegetation 

(and of spatial-temporal scale): a response to Carrión & Fernández (2009). J Biogeogr 37: 2211-

2213. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

25 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Farris E., Filigheddu R., Deiana P., Farris G.A., Garau G., 2010. Short-term effects on sheep 

pastureland due to grazing abandonment in a Western Mediterranean island ecosystem: a 

multidisciplinary approach. J Nat Conserv 18:258-276. 

Farris E., Filigheddu R., Deiana P., Farris G.A., Garau G., 2010b. Short-term effects on sheep 

pastureland due to grazing abandonment in a Western Mediterranean island ecosystem: A 

multidisciplinary approach. Journal for Nature Conservation 18: 258-267. 

Farris E., Rosati L., Secchi Z. & Filigheddu R., In press. Are all pastures eligible for conservation? 

A phytosociological survey of the Sardinian-Corsican province as a basic tool for the Habitats 

Directive. Plant Biosyst DOI:10.1080/11263504.2013.778911. 

Fernández-Moya J., San Miguel-Ayanz A. & Cañellas I., 2011. Variability in Mediterranean annual 

grassland diversity driven by small-scale changes in fertility and radiation. Plant Ecol, 212:865-877. 

Fleming T. H., 1985. Coexistence of five sympatric Piper ( Piperaceae) species in a Costa Rican dry 

forest. Ecology 66: 688–700. 

Floris I., 1991. Risorse nettarifere della Sardegna. L'ape nostra amica 6: 8–12. 

Floris I., Papoff C.M., Marras P.M. & Deiana M., 1993. Flora di interesse apistico della Sardegna 

(II. Risorse pollinifere di un'area settentrionale). Apicoltura 8: 99–115. 

Floris I., Prota R., Marras P. & Ricciardelli D’Albore G., 1991. Caratterizzazione botanica dei mieli 

della Sardegna (I. Aspetti generali). Atti Stato Attuale e Sviluppo della Ricerca in Apicoltura: 169–

188. 

Gabriel D., Roschewitz I., Tscharntke T. & Thies C., 2006. Beta diversity at different spatial scales: 

plant communities in organic and conventional agriculture. Ecol Appl 16: 2011-2021. 

Gabriel D., Sait S.M., Hodgson J.A., Schmutz U., Kunin W.E. & Benton T.G., 2010. Scale matters: 

the impact of organic farming on biodiversity at different spatial scales. Ecol Lett 13: 858-869. 

Galán de Mera A., Morales R. & Vicente J.A., 2000. Pasture communities linked to ovine stock. A 

synthesis of the Poetea bulbosae class in the western Mediterranean region. Phytocoenologia 

30(2):223-267. 

Gallardo A., 2003. Effect of tree canopy on the spatial distribution of soil nutrients in a 

Mediterranean Dehesa. Pedobiologia 47:117-125. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

26 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Gea-Izquierdo G., Montero G. & Cañellas I., 2009. Changes in limiting resources determine spatio-

temporal variability in tree–grass interactions. Agroforest Syst 76:375-387. 

Gómez Sal A. & González García A., 2007. A comprehensive assessment of multifunctional 

agricultural land-use systems in Spain using a multi-dimensional evaluative model. Agr Ecosyst 

Environ 120: 82-91. 

Grime J.P., 1977. Evidence for the existence of three primary strategies in plants and its relevance 

to ecological and evolutionary theory. Am Nat 111:1169-1195. 

Gustavsson E., Lennartsson T. & Emanuelsson M., 2007. Land use more than 200 years ago 

explains current grassland plant diversity in a Swedish agricultural landscape. Biol Conserv 

138:47–59. 

Haile, S.G., Nair, P.K.R., Nair, V.D., 2008. Journal of Environmental Quality 27(5): 1789- 

Halada L., Evans D., Romão C. & Petersen J.-E., 2010. Which habitats of European importance 

depend on agricultural practices? Biodivers Conserv. DOI 10.1007/s10531-011-9989-z. 

Hannon L.E. & Sisk T.D., 2009. Hedgerows in an agri-natural landscape:  Potential habitat value 

for native bees. Biological Conservation 142: 2140–2154. 

Hernández A.J., Gil A. & Pastor J. 2003. Estudio de barbechos en el territorio arcósico de Toledo 

sobre distintos tipos de suelo sometidos a diferentes usos. Actas de la XLIII Reunión Científica de 

la SEEP, Granada, E, pp 735-741. 

Holmgreen M., Scheffer M.  Huston M.A., 1997. The interplay of facilitation and competition in 

plant communities. Ecology, 78(7): 1966-1975. 

Hoosbeek M.R. & Scarascia-Mugnozza G.E., 2009. Increased Litter Build Up and Soil Organic 

Matter Stabilization in a Poplar Plantation After 6 Years of Atmospheric CO2 Enrichment (FACE): 

Final Results of POP-EuroFACE Compared to Other Forest FACE Experiments. Ecosystems, 12, 

220–239. 

Howlett, D.S., Moreno, G., Mosquera Losada, M.R., Nair, P.K.R., Nair, V.D., 2011. Soil carbon 

storage as influenced by tree cover in the dehesa cork oak silvopasture of central-western Spain. 

Journal of Environmental Monitorong 13:1897-1904. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

27 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Huntsinger L. & James W. Bartolome, 1992. A state-transition model of the ecological dynamics of 

Quercus dominated woodlands in California and Southern Spain. In: Romane F. & Terradas J. 

(eds.), Quercus ilex L. Ecosystems: Function, Dynamics, and Management: Advances in Vegetation 

Science 13. Reprinted from Vegetatio volume 99/100. Kluwer Academic Publishers, Dordrecht, 

The Netherlands. 376 pgs. 

Huntsinger L., Campos P., Starrs P. F., Oviedo J. L., Díaz M., Standiford R. B. & Montero G., 

2013. Working Landscapes of the Spanish Dehesa and the California Oak Woodlands: An 

Introduction. In "Mediterranean Oak Woodland Working Landscapes", pp. 3-23. Springer. 

IEEP, 2007. Final report for the study on HNV indicators for evaluation. Institute for European 

Environmental Policy. Contract Notice 2006-G4-04. DG Agriculture EU. Brussels (Belgium). 

Jarrige R., 1989. Ruminant nutrition. Recommended allowances and feed tables. INRA/John 

Libbey, Montrouge. 

Joffre R., Rambal S. & Ratte J.P., 1999. The dehesa system of southern Spain and Portugal as a 

natural ecosystem mimic. Agroforestry Systems 45: 57-79. 

John B., Yamashita T., Ludwig B., Flessa H., 2005. Storage of organic carbon in aggregate and 

density fractions of silty soils under different types of land use. Geoderma, 128, 63–79. 

José María L., Armengot L., Blanco Moreno J.M., Bassa M. & Sans F.X., 2010. Effects of 

agricultural intensification on plant diversity in Mediterranean dryland cereal fields. Journal of 

Applied Ecology 47: 832-840. 

Karakosta C.C. & Papanastasis V., 2007. Changes in biomass in relation to shrub cover in semi-arid 

Mediterranean rangelands. In: Vliegher A, Carlier L (eds) Permanent and temporary grassland: 

plant environment economy. Proceedings of the 14th Symposium of the European Grassland 

Federation, Ghent, pp 122-125. 

Keeleyside C. & Trucker G.M., 2010. Farmland Abandonment in the EU: an Assessment of Trends 

and Prospects. Report prepared for WWF. London: Institute for European Environmental Policy, p 

1-93. 

Keller I., Fluri P. & Imdorf A., 2005. Pollen nutrition and colony development in honey bees. Part  

II. Bee World 86: 27–34. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

28 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Keuls M., 1952. The use of the “studentized range” in connection with an analysis of variance. 

Euphytica 1: 112-122. 

Kleijn D. & Sutherland W.J., 2003. How effective are European agri-environment schemes in 

conserving and promoting biodiversity? J Appl Ecol 40:947–969. 

Kleijn D., Baquero R.A., Clough Y., Díaz M., De Esteban J. et al., 2006. Mixed biodiversity 

benefits of agri-environment schemes in five European countries. Ecol Lett 9:243–254. 

Kleijn D., Kohler F., Báldi A., Batáry P., Concepcion E., Clough Y., Diaz M., Gabriel D., 

Holzschuh A. & Knop E. 2009. On the relationship between farmland biodiversity and land-use 

intensity in Europe. Proceedings of the royal society B: biological sciences 276: 903-909. 

Klein A.M., Vaissière B.E., Cane J.H., Steffan-Dewenter I., Cunningham S.A., Kremen C. & 

Tscharntke T., 2007. Importance of pollinators in changing landscapes for world crops. Proceedings 

of the Royal Society B: Biological Sciences 274: 303–313. 

Klijn F. & Udo de Haes H.A., 1994. A hierarchical approach to ecosystems and its implications for 

ecological land classification. Landscape Ecol. 9: 89-104. 

Klimek S., Kemmermann gen A.R., Hofmann M., Isselstein J., 2007. Plant species richness and 

composition in managed grasslands: the relative importance of field management and 

environmental factors. Biol Conserv 134 (4):559-570. 

Koniak G., Noy-Meir I. & Perevolotsky A., 2009. Estimating multiple benefits from vegetation in 

Mediterranean ecosystems. Biodiversity and Conservation 18: 3483–3501. 

Koniak G., Noy-Meir I. & Perevolotsky A., 2011. Modelling dynamics of ecosystem services 

basket in Mediterranean landscapes: a tool for rational management. Landscape Ecology 26: 109–

124. 

Kristensen L.S., Thenail C. & Kristensen S.P., 2004. Landscape changes in agrarian landscapes in 

the 1990s: the interactions between farmers and farmed landscape. A case study for Jutland, 

Denmark. Journal of Environmental Management 71: 231–244. 

Lagerhöf J., Stark J. & Svensson B., 1992. Margins of agricultural field as habitats for pollinating 

insects. Agriculture, Ecosystems & Environment 40: 117–124. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

29 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Lagomarsino A., Benedetti A., Marinari S., Pompili L., Moscatelli M.C., Roggero P.P., Lai R., 

Ledda L. & Grego S., 2011. Soil organic C variability and microbial functions in a Mediterranean 

agro-forest ecosystem. Biol Fert Soils 47(3):283-291. 

Leal S., Nunes E. & Pereira H., 2007. Cork oak (Quercus suber L.) wood growth and vessel 

characteristics variations in relation to climate and cork harvesting. Eur J Forest Res, 127: 33–41. 

Leal S., Sousa V.B. & Pereira H., 2008. Radial variation of vessel size and distribution in cork oak 

wood (Quercus suber L.). Wood Sci Technol, 41: 339–350. 

Lei I., 2008. Evaluation of three methods for estimating the Weibull distribution parameters of 

Chinese pine (Pinus tabulaeformis). Journal of Forest Science, 54 (12): 566–571. 

Lepš J. & Šmilauer P., 2003. Multivariate analysis of ecological data using CANOCO. Cambridge 

University Press. New York.  

Litton, C.M., Ryan, M.G., Knight, D.H., Stahl, P.D., 2003. Soil-surface CO2 efflux and microbial 

biomass in relation to tree density 13 years after a stand replacing fire in a lodgepole pine 

ecosystem. Global Change Biology 9 (5):680-696. 

Loidi J. & Fernández-González F., 2012. Potential natural vegetation: Reburying or reboring? 

Journal of Vegetation Science, 23(3): 596-604. 

Louveaux J., Maurizio A. & Vorwohl G., 1978. Methods of melissopalynology. Bee world 59: 139-

157. 

Low N.H., Schweger C. & Sporns P., 1989. Precautions in the use of melissopalynology. Journal of 

Apicultural Research 28: 50–54. 

MacDonald D., Crabtree J.R., Wiesinger G., Dax T. & Stamou N. et al., 2000. Agricultural 

abandonment in mountain areas of Europe: Environmental consequences and policy response. J 

Environ Manage 59:47-69. 

Macdonald S. E. & Yin F., 1999. Factors influencing size inequality in peatland plack spruce and 

tamarack: evidence from post-drainage release growth. Journal of Ecology 87: 404-412.  

Mahdi A., Law R., Willis A.J., 1989. Large niche overlaps among coexisting plant species in a 

limestone grassland community. J Ecol 77:386-400. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

30 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Maiorano L., Falcucci A., Garton E. O. & Boitani L., 2007. Contribution of the Natura 2000 

network to biodiversity conservation in Italy. Conservation Biology, 21: 1433-1444. 

Maltez-Mouro S., García L.V., Marañón T. & Freitas H., 2005. The combined role of topography 

and overstorey tree composition in promoting edaphic and floristic variation in a Mediterranean 

forest. Ecological Research 20: 668-677. 

Marañón T., Pugnaire F.I. & Callaway R.M., 2009. Mediterranean-climate oak savannas. The 

interplay between abiotic environment and species interactions. Web ecology 9: 30-43. 

Mattison E. H. & Norris K., 2005. Bridging the gaps between agricultural policy, land-use and 

biodiversity. Trends in Ecology & Evolution, 20: 610-616. 

McClaran M.P. & Bartolome J.W., 1989. Effects of Quercus douglasii (Fagaceae) on herbaceaos 

understorey along a rainfall gradient. Madrono, 36: 141-153.  

McCune B. & Grace J.B., 2002. Analysis of ecological communities. MjM Software, Glenedon 

Beach. 

Merunková K. & Chytrý M., 2012. Environmental control of species richness and composition in 

upland grasslands of the southern Czech Republic. Plant Ecol 213(4):591-602. 

Mitchell-Olds T., 1987. Analysis of local variation in plant size. Ecology, 68 (1): 82-87. 

Montalvo J., Casado M.A., Levassor C. & Pineda E.D., 1993. Species diversity patterns in 

Mediterranean grasslands. J Veg Sci 4:213-222. 

Montero G., San Miguel A. & Cañellas I., 2000. Systems of Mediterranean silviculture. La dehesa. 

Grafistaff, Madrid. 

Moreno G. & Obrador J.J., 2007. Effects of trees and understorey management on soil fertility and 

nutritional status of holm oaks in Spanish dehesas. Nutrient Cycling in Agroecosystem 78: 253-264. 

Moreno G. & Pulido F.J., 2009. The functioning, management and persistence of dehesas. In: 

Rigueiro-Rodriguez A., McAdam J., Mosquera-Losada M.R. (eds) Agroforestry in Europe: Current 

Status and Future Prospects. Advances in Agroforestry, vol. 6. Springer, Amsterdam, pp 127–160. 

Moreno G., 2008. Response of understorey forage to multiple tree effects in Iberian dehesa. 

Agriculture, Ecosystems and Environment 123: 239–244. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

31 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Moreno G., Bartolome J. W., Gea-Izquierdo G. & Cañellas I., 2013. Overstory-Understory 

Relationships. In "Mediterranean Oak Woodland Working Landscapes", pp. 145-179. Springer. 

Moreno G., Obrador J.J. & García A., 2007. Impact of evergreen oaks on soil fertility and crop 

production in intercropped dehesas. Agriculture, Ecosystems and Environment 119: 270–280. 

Moreno, G., Obrador, J.J., García, A., 2007. Impact of evergreen oaks on soil fertility and crop 

production in intercropped dehesas. Agriculture, Ecosystems and Environment 119:270-280. 

Mouysset L., Doyen L., Jiguet F., Allaire G. & Leger F., 2011. Bio economic modeling for a 

sustainable management of biodiversity in agricultural lands. Ecol Econ 70: 617-626. 

Nair, P.K.R., Nair, V.D., Kumar, B.M., Showalter, J.M., 2010. Carbon sequestration in agroforestry 

systems. Advances in Agronomy 108:237–307. 

Newman D., 1939. The distribution of the range in samples from a normal population, expressed in 

terms of an independent estimate of the standard deviation. Biometrika 31: 20-30 

Nichols P.G.H., Loi A. & Nutt B.J. et al., 2007. New annual and short-lived perennial pasture 

legumes for Australian agriculture—15 years of revolution. Field Crop Res 104(1): 10-23.  

Nombré I., Schweitzer P., Sawadogo M., Boussim J.I. & Millogo-Rasolodimby J., 2009. 

Assessment of melliferous plant potentialities in Burkina Faso. African Journal of Ecology 47: 622-

629. 

Noy-Meir I., Gutman M. & Kapplan Y., 1989. Responses of Mediterranean grassland plants to 

grazing and protection. J Ecol 77:290–310. 

Oades J., 1988. The retention of organic matter in soils. Biogeochemistry 5, 35–70. 

Olff H. & Ritchie M.E., 1998. Effects of herbivores on grassland plant diversity. Trends Ecol Evol 

13(7): 261-265. 

Oliveira G., Correia O., Martins-Loud M.A. & Catarino F.M., 1994. Phenological and growth 

patterns of the Mediterranean oak Quercus suber L. Trees, 9: 41-46. 

Olsen S., Cole C., Watanabe F., Dean L., 1954. Estimation of available phosphorus in soils by 

extraction with sodium bicarbonate. USDA Circular Nr 939, US Gov. Print. Office, Washington, 

D.C. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

32 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Oñate J.J., 2005. High Natural Value farming systems in Spain: experience and future prospects. La 

Cañada, 19: 5-7. 

Ostermann O.P., 1998. The need for management of nature conservation sites designated under 

Natura 2000. Journal of Applied Ecology 35: 968-973. 

Pagliai M., (ed.) 2001. Metodi di analisi fisica del suolo. Collana di metodi analitici per 

l’agricoltura, Edizione Franco Angeli, MilanoPeco B, Sánchez AM, Azcárate FM (2006) 

Abandonment in grazing systems: consequences for vegetation and soil. Agr Ecosyst Environ 

113:284–294. 

Palma J.H.N., Graves A.R., Bunce R.G.H., Burgess P.J., de Filippi R., Keesman K.J., van Keulen 

H., Liagre F., Mayus M., Moreno G., Reisner Y. & Herzog F., 2007. Modeling environmental 

benefits of silvoarable agroforestry in Europe. Agriculture, Ecosystems and Environment 119: 320–

334. 

Paracchini M.L., Terres J.-M., Petersen J.-E. & Hoogeveen Y., 2007. High Nature Value farmland 

and traditional agricultural landscapes. Open opportunities in the development of rural areas. In: 

Pedroli B, Van Doorn A, De Blust G, Paracchini ML, Wascher D & Bunce F (Eds.). Europe’s 

living landscapes. Essays on exploring our identity in the countryside. LANDSCAPE EUROPE / 

KNNV. 

Paulo J.A. & Tomé M., 2009. An Individual Tree Growth Model for Juvenile Cork Oak Stands in 

Southern Portugal. Silva Lusitana, 17(1): 27 – 38. 

Pérez M.C., 2007. Diversity in the cork oak forests of the northern Straits of Gibraltar Region 

(Southern Spain). Plant Ecol 189: 87-100. 

Pérez-Cruzado, C., Mansilla-Salinero P., Rodríguez-Soalleiro R., Merino, A., 2012. Influence of 

tree species on carbon sequestration in afforested pastures in a humid temperate region. Plant Soil 

353:333-353. 

Perez-Ramos I.M., Zavala M.A., Marañón T., Díaz-Villa M.D. & Valladares F., 2008. Dynamics of 

understorey herbaceous plant diversity following shrub clearing of cork oak forests: A five-year 

study. Forest Ecology and Management 255: 3242-3253. 

Persano Oddo L. & Piro R., 2004. Main European unifloral honeys: descriptive sheets. Apidologie 

35 (suppl. 1): S38-S81. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

33 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Persano Oddo L. & Ricciardelli D’Albore G., 1989. Melissopalynological nomenclature. Apicoltura 

5: 63-72. 

Pignatti S., 1982. Flora d'Italia, Vol 1-3. Edagricole, Bologna. 

Pignatti S., 2005. Valori di bioindicazione delle piante vascolari della flora d’Italia. Braun-

Blanquetia 39: 1-95. 

Pinto-Correia T., 1993. Threatened landscape in Alentejo, Portugal: the Montado and other agro-

silvo-pastoral systems. Landscape Urban Plan. 24: 43–48. 

Plieninger T., 2007. Compatibility of livestock grazing with stand regeneration in Mediterranean 

holm oak parklands. Journal for Nature Conservation, 15: 1-9. 

Plieninger T., Modolelly Mainou J. & Konold W., 2004a. Land manager attitudes toward 

management, regeneration, and conservation of Spanish holm oak savannas (dehesas). Landscape 

and Urban Planning, 66: 185–198. 

Plieninger T., Pulido F. J. & Konold W., 2003. Effects of land-use history on size structure of holm 

oak stands in Spanish dehesas: implications for conservation and restoration. Environmental 

Conservation 30 (1): 61-70. 

Plieninger T., Rolo V., Moreno G., 2010. Large-Scale Patterns of Quercus ilex, Quercus suber, and 

Quercus pyrenaica Regeneration in Central- Western Spain. Ecosystems, 13: 644–660. 

Podani J., 2000. Introduction to the exploration of multivariate biological data. Backhuys, Leiden. 

Podani J., 2001. SYN-TAX 2000. Computer programs for data analysis in ecology and systematics. 

User’s Manual. Scientia, Budapest. 

Poschlod P., Bakker J.P. & Kahmen S., 2005. Changing land use and its impact on biodiversity. 

Basic Appl Ecol 6:93–98. 

Pott R., 1995. Die Pflanzengesellschaften Deutschlands 2nd ed. Ulmer Verlag, Stuttgart. 

Pulido F. & Díaz M., 2005. Recruitment of a Mediterranean oak: a whole-cycle approach. 

Ecoscience, 12: 99-112. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

34 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Pulido F. J., Dı́az M. & Hidalgo de Trucios S. J., 2001. Size structure and regeneration of Spanish 

holm oak Quercus ilex forests and dehesas: effects of agroforestry use on their long-term 

sustainability. Forest Ecology and Management, 146: 1-13. 

Pulido F., García E., Obrador J.J. & Moreno G., 2010. Multiple pathways for regeneration in 

anthropogenic savannas: incorporating abiotic and biotic drivers into management schemes. J Appl 

Ecol, 47:1272-1281.  

Pulido F., McCreary D., Cañellas I., McClaran M. & Plieninger T., 2013. Oak Regeneration: 

Ecological Dynamics and Restoration Techniques. In "Mediterranean Oak Woodland Working 

Landscapes", pp. 123-144. Springer. 

Rackham O., 2007. Woodlands. Collins, London. 

Ramirez A. & Diaz M., 2008. The role of temporal shrub encroachment for the maintenance of 

Spanish holm oak Quercus ilex dehesas. Forest Ecology and Management 255: 1976-1983. 

Ramírez-Valiente J.A., Valladares F., Huertas A.D., Granados S. & Aranda I., 2010. Factors 

affecting cork oak growth under dry conditions: local adaptation and contrasting additive genetic 

variance within populations. Tree Genetics & Genomes DOI 10.1007/s11295-010-0331-9. 

Rapp M., 1969. Production de litière et apport au sol d’éléments minéraux dans deux écosystèmes 

méditerranéens: la forêt de Quercus ilex L et la garrigue de Quercus coccifera L. Oecol Plant, 4 : 

377-410. 

Raunkiaer C., 1934. The life-form of plants and statistical plant geography. Oxford: Oxford 

University Press. 

RDP, 2005. Rural Development Policy 2007-2013. Council Regulation (EC) Nº 1698/2005. 

European Commission. Directorate General for Agriculture and Rural Development. Brussels 2005. 

Regione Autonoma della Sardegna, http://webgis.regione.sardegna.it/fotoaeree/. 

Rey A, Pegoraro E, Tedeschi V, De Parri I, Jarvis PG & Valentini R, 2002. Annual variation in soil 

respiration and its components in a coppice oak forest in Central Italy. Glob. Change Biol. 8:851-

866.  

Ricciardelli D’Albore G., 1998. Mediterranean Melissopalynology. Print Center University of 

Perugia. Centro Stampa Università di Perugia. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

35 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Ricciardelli D'Albore G. & Persano Oddo L., 1978. Flora Apistica Italiana. Istituto Sperimentale 

per la Zoologia Agraria, Firenze. 

Ricotta C., Carranza M.L., Avena G. & Blasi C., 2002. Are potential natural vegetation maps a 

meaningful alternative to neutral landscape models? Appl Veg Sci 5: 271-275. 

Rivas-Martínez S. & Rivas-Saenz S. 2010. Worldwide bioclimatic classification system 1996–

2009. Phytosociological Research Center, Spain. URL: http://www.globalbioclimatics.org. 

Rivas-Martínez S., 2009. http://www.globalbioclimatics.org. 

Rivas-Martínez S., Diaz T., Fernández-González F., Izco J., Loidi J., Lousā M. & Penas Á., 2002. 

Vascular plant communities of Spain and Portugal. Itinera Geobotanica 15: 1-922. 

Rivest D., Rolo V., López-Díaz M.L. & Moreno G., 2011. Belowground competition for nutrients 

in shrub-encroached Mediterranean dehesas. Nutr Cycl Agroecosyst, 90: 347–354. 

Robert L., Bailey T. and Dell R., 1973. Quantifying diameter distributions with the Weibull 

function.  Forest Sci, 19 (2): 97-104. 

Robson T.M., Lavorel S., Clement J.C. & Le Roux X., 2007. Neglect of mowing and manuring 

leads to slower nitrogen cycling in subalpine grasslands. Soil Biol Biochem 39:930–941 

Roggero P.P., Bagella S. & Farina R., 2002. Un archivio dati di Indici specifici per la valutazione 

integrata del valore pastorale. Rivista di Agronomia 36:149-156. 

Römermann C., Dutoit T., Poschlod P. & Buisson E., 2005. Influence of former cultivation on the 

unique Mediterranean steppe of France and consequences for conservation management. Biol 

Conserv 121:21-33. 

Rook A.J., Dumont B., Isselstein J., Osoro K., Wallis DeVries M.F., Parente G., Mills J., 2004. 

Matching type of livestock to desired biodiversity outcomes in pastures: a review. Biol Conserv 

119:137–150. 

Rosalino L.M., Rosário J.D. & Santos-Reis M., 2009. The role of habitat patches on mammalian 

diversity in cork oak agroforestry systems. Acta Oecol 35: 507-512. 

Salis L., 2011. Mediterranean grazing systems and plant biodiversity. Dissertation, University of 

Sassari. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

36 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Sánchez-González M., Cañellas I. & Montero G., 2007. Investigación Agraria: Sistemas y Recursos 

Forestales, 16(1): 76-88. 

Sandhu H.S., Wratten S.D., Cullen R. & Case B., 2008. The future of farming: the value of 

ecosystem services in conventional and organic arable land. An experimental approach. Ecological 

Economics 64: 835–848. 

SAS Institute, 1999. SAS/STAT User’s Guide, Version 8. SAS Institute, Inc., Cary, NC. 

Sebastià M.T., De Bello F., Puig L. & Taull M., 2008. Grazing as a factor structuring grasslands in 

the Pyrenees. Appl Veg Sci 11:215-222. 

Seddaiu G., Porcu G., Ledda L., Roggero P.P., Agnelli A. & Corti G., 2013. Soil organic matter 

content and composition as influenced by soil management in a semi-arid Mediterranean agro-silvo-

pastoral system. Agriculture, Ecosystems & Environment, 167, 1-11. 

Selvi F. & Valleri M., 2012. Cork oak woodlands in the north Tyrrhenian area (Italy): distribution 

and plant species diversity of a relict forest ecosystem. Biodivers Conserv 21: 3061-3078. 

Shannon C.E. & Weaver W., 1948. The mathematical theory of communication. University of 

Illionis Press, Urbana. 

Simmons M.T., Archera S.R., Teagueb W.R. & Ansley R.J., 2008. Tree (Prosopis glandulosa) 

effects on grass growth. An experimental assessment of above- and belowground interactions in a 

temperate savanna. Journal of Arid Environments 72: 314-325. 

Sirami C., Nespoulous A., Cheylan J.-P., Marty P., Hvenegaard G.T., Geniez P., Schatz B. & 

Martin J.-L., 2010. Long-term anthropogenic and ecological dynamics of a Mediterranean 

landscape: Impacts on multiple taxa. Landsc Urban Plann 96: 214-223. 

Six J., Bossuyt H., Degryze S. & Denef K., 2004. A history of research on the link between (micro) 

aggregates, soil biota and soil organic matter dynamics. Soil Tillage Res., 79: 7-31.  

Sjödin N.E., Bengtsson J. & Ekbom B., 2008. The influence of grazing intensity and landscape 

composition on the diversity and abundance of flowering-visiting insects. Journal of Applied 

Ecology 45: 763–772. 

Smetham M.L., 2003. A review of subterranean clover (Trifolium subterraneum L.): its ecology, 

and use as pasture legume in Australasia. Adv Agron 79: 303-350. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

37 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Smit C., den Ouden J., Díaz M., 2008. Facilitation of holm oak recruitment by shrubs in 

Mediterranean open woodlands. J Veg Sci, 19: 193-200. 

Soil Survey Staff, 2010. Keys to Soil Taxonomy. 11th edn (United States Department of 

Agriculture, Natural Resources Conservation Service: Washington, DC 

Sousa J.P., da Gama M.M., Pinto C., Keating A., Calhôa F., Lemos M., Castro C., Luz T., Leitão P. 

& Dias S., 2004. Effects of land-use on Collembola diversity patterns in a Mediterranean landscape. 

Pedobiologia. 48: 609-622. 

Steel R.G.D. & Torrie J.H., 1992. Principles and procedures of statistics: a biometrical approach. 

Second edition. McGraw-Hill, New York. 

Steffan-Dewenter I. & Kuhn A., 2003. Honeybee foraging in differentially structured landscapes 

Proceedings of the Royal Society B: Biological Sciences 270: 569–575. 

Steffan-Dewenter I., Münzenberg U., Bürger C., Thies C. & Tscharntke T., 2002. Scale dependent 

effects of landscape structure on three pollinator guilds. Ecology 83: 1421–1432. 

Strijker D., 2005. Marginal lands in Europe—causes of decline. Basic Appl Ecol 6:99–106. 

Sulas L., Piluzza G., Rochon J.J., Goby J.P., Greef J.M., Sölter U., Headon D. & Scholefield D., 

2012. Assessing the potential for nutrient leaching from beneath grazed leguminous swards at four 

European sites. Grass Forage Sci 67(3): 320-336. 

Takimoto A., Nair V.D. & Nair P.K.R., 2009. Contribution of trees to soil carbon sequestration 

under agroforestry systems in the West African Sahel. Agroforest Syst 76, 11–25.  

Tárrega R., Calvo L., Taboada A., García-Tejero S. & Marcos E., 2009. Abandonment and 

management in Spanish dehesa systems: Effects on soil features and plant species richness and 

composition. Forest Ecology and Management 257: 731–738. 

ter Braak C.J.F. & Šmilauer P., 2002. Reference manual and CanoDraw for Windows User’s guide: 

Software for Canonical Community Ordination. version 4.5. Microcomputer Power, Ithaca, New 

York. 

Terzi M. & Marvulli M., 2006. Priority zones for Mediterranean protected agro-sylvo-pastoral 

landscapes. Ecol Medit, 32: 29-38. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

38 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Treydte A.C., Heitköniga I.M.A., Prinsa H.H.T. & Ludwig F., 2007. Trees improve grass quality 

for herbivores in African savannas. Perspectives in Plant Ecology, Evolution and Systematics 8: 

197–205. 

Underwood A. J. & Chapman M. G., 1998. GMAV5 for Windows. Institute of Marine Ecology. 

University of Sydney. Australia. 

van der Maarel E., 1979. Transformation of cover-abundance values in phytosociology and its 

effects on community similarity. Vegetatio 39: 97-114. 

Verburg P.H., van de Steeg J., Veldkamp A. & Willemen L., 2009. From land cover change to land 

function dynamics: a major challenge to improve land characterization. Journal of Environmental 

Management 90: 1327–1335. 

Vicente-Serrano S.M., Lasanta T. & Romo A., 2004. Analysis of spatial and temporal evolution of 

vegetation in the Spanish central Pyrenees: role of human management. Journal of Environmental 

Management 34: 802–818. 

Vilà M. & Sardans J., 1999. Plant competition in Mediterranean-type vegetation. Journal of 

Vegetation Science, 10: 281-294. 

Villanueva-Gutierrez R., 2002. Polliniferous plants and foraging strategies of Apis mellifera 

(Hymenoptera: Apidae) in the Yucatán Peninsula, Mexico. Revista de Biologia Tropical 50 (3-4): 

1035-1044. 

Violante P., 2000. Metodi di analisi chimica del suolo. Collana di metodi analitici per l’agricoltura, 

Edizione Franco Angeli, Milano. 

Von der Ohe W., Persano Oddo L., Piana L.M., Morlot M. & Martin P., 2004. Harmonized methods 

of melissopalynology. Apidologie 35: 18–25. 

von Lützow M., Kogel-Knabner I., Ekschmitt K., Flessa H., Guggenberger G., Matzner E., 

Marschner B., 2007. SOM fractionation methods: Relevance to functional pools and to stabilization 

mechanisms. Soil Biology & Biochemistry 39, 2183–2207. 

Waldrop M.P., Zak D.R. & Sinsabaugh R.L., 2004. Microbial community response to nitrogen 

deposition in northern forest ecosystems. Soil Biol. Biochem. 36:1443-1451. 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

39 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Welker J.M. & Menke J.M., 1987. Quercus douglasii seedling water relations in mesic and grazing 

induced xeric environments. In: Proceedings, international conference on measurements of soil and 

plant water status, Plants, 2: 6–10. July 1987. Logan, pp 229-234. 

White K.L., 1966. Structure and composition of foothill woodland in central-coastal California. 

Ecology, 47:229-237. 

Whittaker R.J., Willis K.J. & Field R., 2001. Scale and species richness: towards a general 

hierarchical theory of species diversity. J Biogeogr 28:453-470. 

Xu C., Liu M., Zhang M., Chen B., Huang Z., Uriankhai  T. & Sheng S., 2012. The spatial pattern 

of grasses in relation to tree effects in an arid savanna community. Inferring the relative importance 

of canopy and root effect. Journal of Arid Environments 75: 953-959. 

Yapp G., Walker J.& Thackway R., 2010. Linking vegetation type and condition to ecosystem 

goods and services. Ecological Complexity 7: 292–301. 

Zhang X. & Shi P., 2003. Theory and practice of marginal ecosystem management-Establishment 

of optimized eco-productive paradigm of grassland and farming-pastoral zone of North China. Acta 

Bot Sin 45: 1135-1138. 

 

  



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

40 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

Abstracts 

Servizi Ecosistemici Associati all’Eterogeneità Spaziale della Componente Erbacea dei Pascoli 

Arborati Mediterranei 

Antonio Pulina1, Chiara Cappai1, Roberto Lai1, Lorenzo Salis2, Ivo Rossetti3, Simonetta Bagella1,3, 

Tore Pala4, Agostino Piredda4, Giovanna Seddaiu1,4, Pier Paolo Roggero1,4 
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3 Dip. Scienze della Natura e del Territorio, Univ. Sassari, IT, sbagella@uniss.it 
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Presented at the: 42° Convegno della Società italiana di Agronomia. Reggio Calabria (Italy) 

18-20/09/2013. 

Introduzione 

I pascoli arborati, tipici dei sistemi pastorali estensivi mediterranei di Spagna, Portogallo, Grecia 

e Italia (Caballero et al., 2009) svolgono un ruolo rilevante per la conservazione della biodiversità e 

per i servizi ecosistemici ad essa associati (Eichhorn et al., 2006). Sono habitat di interesse 

comunitario riferibile al tipo 6310-dehesa con Quercus spp. sempreverdi (Council of Europe, 1992) 

e il loro mantenimento è associato alla sostenibilità delle aziende agro-pastorali. Queste ultime si 

basano su diversi tipi di gestione e sistemi di allevamento (Bagella et al., 2013). 

Questo lavoro si inserisce nell’ambito del progetto “PASCUUM” (Servizi ecosistemici di sistemi 

pastorali estensivi mediterranei: produttività e sequestro di carbonio) finanziato dalla Regione 

Autonoma della Sardegna. L’ipotesi specifica è che, indipendentemente dalla specie animale 

allevata,  la vegetazione erbacea sia caratterizzata da una elevata eterogeneità spaziale della 

produttività e della composizione floristica determinata dalla posizione rispetto agli alberi e quindi 

che si riscontrino delle differenze tra le aree sotto la proiezione della chioma (SC) e quelle della 

fuori chioma (FC). Il lavoro ha come obiettivo la valutazione dell’effetto della copertura arborea e 

del sistema di allevamento associato a ovini da latte o bovini da carne su (i) produttività primaverile 

della vegetazione erbacea (ii) composizione floristica e (iii) valore pastorale della vegetazione 

erbacea. 
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Land use enhanced plant landscape biodiversity in a Mediterranean agro-sylvo-pastoral system  

Bagella S., Caria M.C., Farris E., Rossetti I., Filigheddu R.  

Dipartimento di Scienze della Natura e del Territorio, Università degli Studi di Sassari. E-mail: 

sbagella@uniss.it 

Presented at the: 2° FIP International Conference. Roma (Italy) 11-13/04/2013. 

Environmental European polices are aimed to the conservation of seminatural habitat and cultural landscapes and to 

support marginal/less productive farming systems. In this framework Mediterranean agro-sylvo-pastoral systems play a 

key role in view of the positive contribution that they could offer to a sustainable development of European agriculture. 

They result from a complex interaction between ecosystems and society and are nowadays strongly threatened by 

abandonment.  

In this context the aims of our research were: i) to model the plant landscape in a typical Mediterranean agro-sylvo-

pastoral system; ii) to evaluate how the landscape was affected by the traditional land uses unchanged over the 

centuries.  

The study area, located in north eastern Sardinia, was characterized by a wide variety of land uses related with 

different types of production activities which are mainly represented by livestock farming, grape-growing and cork 

extraction Bagella et al. 2013).  

The plant landscape was modeled identifying the potential natural vegetation within each land unit (Blasi et al. 

2000). The effects of human management were evaluated throughout the analysis of the actual vegetation.  

The potential natural vegetation represented a sound reference for the assessment of the effects of management on 

plant biodiversity at landscape and community level (Farris et al. 2010).  

Bagella S., Satta A., Floris I., Caria M. C., Rossetti I., Podani J. 2013. Effects of plant community composition and 

flowering phenology on honeybee foraging in Mediterranean sylvo-pastoral systems. Appl Veg Sci. DOI: 

10.1111/avsc.12023  

Blasi C., Carranza M.L., Frondoni R., Rosati L. 2000. Ecosystem classification and mapping: A proposal for Italian 

landscapes. Appl Veg Sci 3: 233-242.  

Farris E., Filibeck G., Marignani M., Rosati L. 2010. The power of potential natural vegetation (and 

of spatial-temporal scale): a response to Carrión & Fernández (2009). J Biogeogr 37: 2211-2213. 

EcoFINDERS: verso una comprensione del ruolo della diversità fungina tellurica nel 

funzionamento degli ecosistemi 

M. Girlanda1, A. Orgiazzi1, A. Vizzini1, P.P. Roggero2, S. Bagella3, R. Lai2, I. Rossetti3, G. 

Seddaiu2, V. Bianciotto1, E. Lumini1 
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Presented at the: 106° Congresso della Società Botanica Italiana. Genova (Italy) 21-

24/09/2011. 

Il suolo è riconosciuto come la matrice naturale più complessa, l’habitat della biosfera più ricco 

di forme di vita e, pertanto, uno degli ultimi rifugi della biodiversità (1). I microrganismi e la fauna 

tellurica, e le loro interazioni, svolgono molte funzioni essenziali per l’economia della natura e 

dell’uomo. In virtù del riconosciuto legame tra biodiversità, funzionamento e produttività degli 

ecosistemi (2, 3), e del crescente apprezzamento del valore economico dei servizi ecosistemici (4, 

5), esiste un forte interesse alla caratterizzazione della biodiversità tellurica, attualmente esposta a 

rischi di origine essenzialmente antropica. 

Nell’ambito di un progetto europeo su larga scala (EcoFINDERS: Ecological Function and 

Biodiversity Indicators in European Soils; 

http://cordis.europa.eu/fetch?CALLER=FP7_PROJ_EN&ACTION=D&DOC=1&CAT=PROJ&

RCN=97538), finalizzato a fornire all’Unione Europea strumenti scientifici e tecnologici per una 

gestione sostenibile dei suoli, siamo impegnati nell’analisi metagenomica della diversità sistematica 

e funzionale dei funghi tellurici a diverse scale spaziali e temporali. Le indagini, basate sull’analisi 

del DNA fungino direttamente estratto dal suolo, si avvalgono delle recenti tecniche di 

sequenziamento “high throughput” (454 pirosequenziamento), in grado di restituire centinaia di 

migliaia di sequenze in tempi brevi, consentendo pertanto un grado di risoluzione senza precedenti 

nella descrizione dei consorzi fungini tellurici. 

I primi risultati, relativi ad una cronosequenza di usi del suolo (pascoli arborati, vigneti, foresta) 

nell’Osservatorio di Lungo Termine di Berchidda-Monti, in Sardegna, hanno indicato l’esistenza di 

cospicue differenze tra le comunità fungine telluriche associate a facies distinte del sistema agro-

silvo-pastorale in esame. Le indagini, estese ad altri periodi di campionamento e siti, contribuiranno 

ad identificare entità indicatrici della qualità del suolo, ed a determinare il “normal operating range” 

(spettro accettabile di variabilità spaziale e temporale) delle diverse tipologie di uso del territorio in 

differenti aree climatiche europee.  

1) A. Dance  (2008) Nature, 455, 724-725 



 

 
‒  Ivo Rossetti  ‒ 

“Plant biodiversity in habitats of European interest of Large Scale Grazing Systems” 
PhD Thesis in Environmental Biology - University of Sassari 2013 - XXVI cycle 

44 Plant biodiversity in habitats of European interest of Large Scale Grazing Systems 

2) D.U. Hooper et al. (2005) Ecological Monographs, 75, 3-35 

3) L. Brussaard et al. (2007) Agriculture Ecosystems & Environment, 121, 233-244    

4) E. Nelson et al. (2009) Frontiers in Ecology and the Environment, 7, 4–11 

5) S. Gianinazzi et al. (2010) Mycorrhiza, 20, 519–530 
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Estimating ecosystem services of vegetation: vegetation structure and composition, plant 

phenology and honey production in a mediterranean sylvo-pastoral landscape estimating 

Bagella Simonetta1, Satta Alberto2, Caria Maria Carmela1, Rossetti Ivo1, Buffa Franco2, Floris 

Ignazio2 

1 Università Degli Studi Di Sassari, Dipartimento Di Scienze Botaniche, Ecologiche E Geologiche, 

Italy; 

2 Università Degli Studi Di Sassari, Dipartimento Di Protezione Piante, Italy 

Presented at the: First International Symposium of the FIP: “Global Strategy for the Plant 

Conservation”. Valencia (Spain) 13-17/09/2011. 

Mediterranean sylvo-pastoral landscapes are characterized by a great variety of vegetation and 

land use types which ensure multiple benefits and ecosystem services. Among them honey 

production represent a traditional, non- destructive and sustainable economical resource. 

The aims of this research were to assess: i) the influence of different vegetation types and plant 

species on the quality of honey production and ii) the relationship between plant phenology, 

biological parameters of bee population and honey production. 

The study area was located in NE Sardinia in a cork oak tree landscape on gently sloping land 

grazed by local crossbred beef cattle, on granitic Upper Carboniferous-Permian substratum at an 

elevation of 250-300 m a.s.l. in the Meso- Mediterranean phytoclimatic belt. This landscape type is 

widespread in the island as well as in large areas of the Mediterranean basin. 

The experimental apiary was positioned in May 2009. Vegetation mapping, based on 

phytosociologiocal surveys, was realized inside a circular area, 3 km in diameter, having its centre 

in the point where the apiary was located. Phenological surveys on different flowering stages, were 

performed during spring-summer 2010 every 15 days along 4 perpendicular radius of the circular 

area. Each hive was detected for different biological parameters (population dynamic of bees and 

brood extension) and for honey production. In addition, at different periods, foraging bees with 

pollen loads and honey from super were sampled for palynological analyses. 

The results showed a strong connection between flowering period, population dynamic and 

honey production. Furthermore palynological analysis pointed out the relationships between 

vegetation types and plant species abundance in the studied area, their distribution pattern and the 

representativeness of their pollen in the honey. 
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EcoFINDERS - linking soil trophic processes and above-below ground diversity: the 

Mediterranean Long-Term Observatories at Berchidda-Monti (Sardinia) 

Bagella S.1,2, BianciottoV.3, Caria M.C.2, Girlanda M.3, Lai R.4, Ledda L.1,4, Lumini E. 3, Orgiazzi 

A.3, Rossetti I.2, Seddaiu G.1,4, Roggero P.P.1,4 

1 Nucleo Ricerca Desertificazione-Università degli Studi di Sassari; 
2 Dipartimento di Scienze Botaniche e Geologiche-Università degli Studi di Sassari 
3 DBV-Università degli Studi di Torino/CNR-IPP 
4 Dipartimento di Scienze Agronomiche e Genetica Vegetale Agraria-Università degli Studi di 

Sassari 

Presented at the: Dryland ecosystem functioning and resilience: integrating biophysical 

assessment with socio-economic issues. International Conference. Alghero (Italy) 6-8/07/2011 

Biotic interactions between above- and below-ground communities act as powerful drivers of 

plant community dynamics and ecosystem properties, and play a fundamental role in regulating the 

response of terrestrial ecosystems to human-induced global change. A key aim of EcoFINDERS 

project (Ecological Function and Biodiversity Indicators in European Soils) – www.ecofinders.eu - 

is to identify the soil biodiversity components that regulate plant diversity and composition across a 

range of environmental conditions in Europe. The longterm observatories (LTOs) identified by the 

project will allow to evaluate the impact of different environmental filters on soil biodiversity and 

associated functions supporting ecosystem services. In the framework EcoFINDERS, the LTO of 

Berchidda (North-Eastern Sardinia) is representative of the Mediterranean bioclimatic region. 

Sampling sites were chosen along a vegetation chronosequence developed on similar topography 

and edaphic conditions, and their selection was driven by vegetation type, land-use and level of 

land-use intensity. There is no control over the management of the fields and rely on agreements 

with farmers to have the access. Three levels of land-use intensity within the chronosequence were 

selected: i) low (cork oak forest), ii) medium (wooded grassland) and ii) high (haycrop and fallow 

grassland). In the first two cases sampling was performed below and beyond canopy trees. At each 

selected sampling site (3 replicates for each treatment) plant community structure (specie 

composition and relative abundance) was analysed inside a 2x2 m2 sampling area. On May 2011, 

within each sampling area about soil samples were collected after 2 mm sieving at a 0-20 cm soil 

depth. Main soil physical and chemical traits (texture, total organic carbon, total nitrogen, soluble 
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phosphorus, pH, etc.) will be determined. DNA and RNA will be extracted and analyzed to 

investigate soil fungal systematic and functional diversity. Previous analyses indicated differences 

in fungal communities mirroring the land-use gradient. 

Keywords: soil organic carbon, vegetation analysis, fungi biodiversity, grassland, cork oak 

woodland. 
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Relazione tra fitofenologia e produzione mellifera. Un caso di studio in sardegna nord-

orientale* 

A. Satta1, S. Bagella2, F. Buffa1, M. C. Caria2, N. Pamieri1, M. Marrosu2, I., Rossetti2 & I. Floris1 

1 Dipartimento di Protezione Piante, Università degli Studi di Sassari, Via De Nicola, 07100 Sassari 

E-mail: albsatta@uniss.it 
2 Dipartimento di Scienze Botaniche, Ecologiche e Geologiche, Universita degli Studi di Sassari, 

Via Piandanna 4, 07100 Sassari 

Presented at the: XXIII Congresso Nazionale Italiano di Entomologia. Genova (Italy) 13-

16/06/2011. 

E stata sviluppata un’indagine finalizzata a migliorare la comprensione del valore mellifero di 

un’area di interesse apistico rappresentativa della Sardegna settentrionale e a porre cosi le basi per 

definire un modello previsionale della produzione di miele. L’area in studio ricade nel Distretto 

Forestale “Coghinas-Limbara” (prov. OT), caratterizzata da sugherete (50%), formazioni arbustive 

(10%), aree a vegetazione rada (15%), pascoli erbacei (9%) e coltivazioni varie (11%). La 

postazione di alveari e stata allestita nel maggio 2009. I rilievi hanno riguardato: dinamica delle 

colonie; produzione di miele; analisi palinologiche di raccolti di polline da api bottinatrici 

campionate sul predellino dell’alveare e di campioni di miele prelevati in differenti periodi di 

produzione dai favi del melario. I rilievi fenologici sono stati eseguiti nella primavera-estate 2010 

con cadenza quindicinale lungo 4 transetti perpendicolari tra loro con origine dalla postazione di 

alveari. Su ogni transetto sono stati individuati 50 punti distanziati di circa 30 m e memorizzati con 

un GPS Garmin e-trex SummitR. In corrispondenza di ciascun punto e stato individuato un plot di 1 

m di diametro per il quale e stato compilato l’elenco di specie presenti, annotando, per ciascuna, la 

fase di fioritura (boccioli, fiori aperti e fiori appassiti). I dati fenologici e sinfenologici cosi ottenuti 

sono stati utilizzati per produrre tabelle di sintesi e diagrammi. Comparando i dati biologici e 

produttivi degli alveari con quelli fenologici delle fioriture e stato possibile evidenziare una stretta 

relazione tra la curva sinfenologica, la dinamica delle colonie e la produzione del miele in 

riferimento ai due periodi produttivi: primaverile e autunnale. I rilievi palinologici hanno altresì 

permesso di evidenziare la relazione tra rappresentatività del polline nel sedimento dei mieli e 

diffusione della specie nell’area di studio. 

Inoltre, poiché la check-list delle specie pollinifere e nettarifere comprende 85 entità, questa e 

risultata ben rappresentativa (circa il 40%) dell’intera flora di interesse apistico della Sardegna. 
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Parole chiave: fioriture, mieli, dinamica delle api, produttività degli alveari. 

* Lavoro realizzato nell’ambito del PRIN07: Integrazione di conoscenze apistiche attraverso lo 

sviluppo e la calibrazione di un modello per la simulazione dell’alveare (Coordinatore: Prof. F. 

Danuso, Università di Udine). 
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Naturalità e biodiversità nei paesaggi  agrari del Mediterraneo: il sistema silvo-arabile delle 

sugherete 

Simonetta Bagella, Maria Carmela Caria, Emmanuele Farris, Ivo Rossetti, Rossella Filigheddu 

Dipartimento di Scienze Botaniche, Ecologiche e Geologiche. Università degli studi di Sassari. 

sbagella@uniss.it 

Presented at the: Workshop della Società Italiana di Scienze della Vegetazione: “Lembi 

residui di vegetazione nei sistemi agricoli”. Roma (Italy) 29/04/2011 

Nel paesaggio agrario del Mediterraneo i sistemi silvo-arabili, caratterizzati dalla presenza di 

alberi sparsi all’interno di colture annuali o perenni, costituiscono un elemento di grande interesse 

sia per la conservazione della biodiversità che per il contributo positivo che possono offrire per uno 

sviluppo sostenibile dell’agricoltura a livello europeo (Eichhorn et al., 2007; Bergmeier et al., 

2010). Questi sistemi occupano vaste superfici all’interno di unità ambientali entro le quali si 

rinvengono anche patch di vegetazione arborea e arbustiva e aree interessate dalla presenza di 

colture specializzate anche intensive.  

Un esempio emblematico è quello dei sistemi silvo-pastorali delle sugherete, indicati come 

dehesa in Spagna e montados in Portogallo,  nei quali vengono coltivate specie foraggere 

(leguminose o graminacee) utilizzate per lo sfalcio o per il pascolo (Olea e San Miguel, 2006; 

Caballero et al. 2009). 

Gli obiettivi di questa ricerca, che è stata svolta nell’ambito del progetto SOILSINK 

(http://soilsink.entecra.it), sono stati: i) confrontare la naturalità e la biodiversità del sistema silvo-

arabile delle sugherete con quelle relative ad altri tipi di uso del suolo più intensivi e alle patch di 

vegetazione seriale e ii) indagare sui loro rapporti dinamici in un’unità ambientale riferibile alla 

serie Serie Sarda centro-occidentale calcifuga, meso-mediterranea della sughera (Violo dehnhardtii-

Querco suberis Σ). 

L’area di studio è localizzata nella Sardegna nord-occidentale su substrati granitici, ad una quota 

compresa tra i 250 e i 300 m s.l.m. nel piano bioclimatico meso-mediterraneo. L’unità ambientale è 

stata identificata in accordo con il sistema gerarchico di classificazione del paesaggio (Blasi et al., 

2000). Per ciascuna tipologia di uso del suolo sono stati effettuati rilievi di vegetazione con il 

metodo fitosociologico. Le comunità vegetali sono state caratterizzate dal punto di vista floristico-

ecologico e le superfici da esse occupate sono state cartografate all’interno di un GIS. La matrice 

dei dati (specie x rilievi) è stata quindi sottoposta ad una analisi delle corrispondenze (CA). Il 

confronto in termini di biodiversità è stato effettuato in termini quantitativi (ricchezza e indice di 
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Shannon) e qualitativi (habitat di interesse comunitario, presenza di specie di interesse per la 

conservazione ecc.). 

I risultati ottenuti hanno consentito di stabilire un gradiente di naturalità in base alla vicinanza di 

ciascuna comunità alla vegetazione matura di riferimento, di quantificare l’incidenza in termini di 

copertura di ciascuna tipologia individuata e la configurazione spaziale delle patch, di valutare il 

contributo alla ɣ diversità delle diverse tipologie di vegetazione, di individuare gli stadi dinamici di 

maggior interesse per la conservazione. 

 

Bergmeier, E., Petermann, J. & Schröder, E. 2010. Geobotanical survey of wood-pasture habitats in 
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Courses and seminars 

◦ February 14th, 2011: Seminar “Macroinvertebrati lacustri: dal campionamento agli indici di 

qualità”. Life+ Project 08/ENV/IT/000413 - INHABIT. Dr. Angela Boggero, CNR ISE of 

Verbania Pallanza, visiting professor in the Department of Scienze Botaniche Ecologiche e 

Geologiche, Sassari; 

◦ March 14-15-16th, 2011: “Introduction to Multivariate Analysis” course. Prof. Stephanie 

Gascón Garcia, Institute of Aquatic Ecology, University of Girona – Campus Montilivi, 

Faculty of Sciences –Girona, Spain visiting professor in the Department of Scienze 

Botaniche Ecologiche e Geologiche, Sassari; 

◦ March  29th-31st and April 01st, 2011: “Ecology, evolution and conservation of plant 

diversity in the Mediterranean” course. Prof. John D. Thompson, Centre d’Ecologie 

Fonctionelle et Evolutive, Montpellier, France, visiting professor in the Department of 

Scienze Botaniche Ecologiche e Geologiche, Sassari; 

◦ Maj 24-25-26-27th, 2011: “Analisi Multivariata e uso del software SYN-TAX 2000” course. 

Prof. Janos Podani, Department of Plant Taxonomy and Ecology Eötvös University, 

Budapest, Hungary, visiting professor in the Department of Scienze Botaniche Ecologiche e 

Geologiche, Sassari;  

◦ September 05th, 2011: English course level B1 (100 hours). Organized by CLA Sassari; 

◦ December 16th, 2011 – June 7th, 2012. Specialization course in “Cartografia numerica, 

geodatabase e sistemi informativi territoriali: GIS” (240 hours). Organized by Catalogo 

Interregionale di Alta Formazione;  

◦ March 22nd-23rd, 2012. “ArcGIS Desktop I – Iniziare con i GIS” module. Esri Italia C/O 

IAL Sardegna; 

◦ March 24th, 2012 – June 9th giugno 2012. “ArcGIS Desktop II – Strumenti e Funzioni” 

module. Esri Italia C/O IAL Sardegna; 

◦ June 5-6th, 2012. Course on Spatial Statistics for Ecologists. Centre Tecnlogic Forestal de 

Catalunya, Solsona, Spain; 
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◦ October 8-12th, 2012. Training Course on “Environmental and Natural Resource Economics. 

Theoretical Foundations and Applied Issues”. Organized by Regione Autonoma della 

Sardegna and FORGEA International; 

◦ 7-8 febbraio 2013. 1° Workshop on the Database of the Italian Vegetation, Vegitaly, Pavia; 

◦ September, 2013 – January, 2014. Quantitative ecology module for Master and PhD 

students. Faculty of Science University of South Bohemia, České Budějovice, Czech 

Republic. 

Collaboration to projects 

◦ UE-FP7 2011-2014 “EcoFINDERS”: ECOlogical Function and biodiversity INDicators in 

EuRopean Soils; 

◦ L.R. 7/2007 Progetti di ricerca di base – Bando 2010. “Pascuum”: Servizi ecosistemici di 

sistemi pastorali estensivi mediterranei: produttività e sequestro di Carbonio; 

◦ PRIN 07 “APIPOP”: Integrazione di conoscenze apistiche attraverso lo sviluppo e la 

calibrazione di un modello per la simulazione dell’alveare. 

◦ L.R.7/2007 “Gli stagni temporanei mediterranei: distribuzione, biodiversità e stato di 

conservazione in Sardegna”, condotto dal Dipartimento di Scienze Botaniche, Ecologiche e 

Geologiche dell’Università di Sassari. 

Supervision of MSc and Bachelor students 

◦ “Effetti della gestione sulla capacità di rigenerazione della componente arborea nei pascoli 

arborati a Quercus suber L.”, Master of Science Degree in Gestione dell’ambiente e del 

territorio. University of Sassari; 

◦ “Caratterizzazione della biodiversità vegetale dei sistemi pastorali estensivi ad elevato 

valore naturale”. Master of Science Degree in Gestione dell’ambiente e del territorio. 

University of Sassari; 

◦ “Effetto della gestione e della densità della copertura arborea dei pascoli sulla composizione 

delle comunità erbacee”. Bachelor Degree in Scienze della Natura. University of Sassari. 
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