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Mediterranean Island Wetlands: distribution and ecology of aquatic vascular plants
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Aquatic plants and, in particular, macrophytes (i.e., large enough to see with the naked eye) are generally
defined as “aquatic photosynthetic organisms that actively grow permanently or periodically submerged
below, floating on, or up through the water surface”. This study presents the distribution and ecology of 299
aquatic vascular macrophytes reported for 1283 lentic wetlands in Sicily, Sardinia, Corsica, Malta and other
surrounding smaller islands. All data are available online on the national MedIlsWet geoportals
(https://franceiswet.fr; https://www.maltawetlands.org; https://italiaiswet.it) and refer to both original field-
recorded data and literature reports.

We used non-metric multidimensional scaling (NMDS) to visualize potential gradients in species composition
between wetlands. Naturalness (natural/artificial) and type (coastal/inland) were the most important factors,
while mean temperature in the warmest month, mean autumn precipitation and wetland conservation status
were the main explanatory vectors. Accordingly, we examined the different plant traits among the following
wetland categories: natural coastal wetlands, natural inland wetlands, and artificial wetlands. The largest
percentage of species (38%) was ubiquitous among the three categories, while just 8% were found only in
artificial wetlands. Of the species found only in the latter category, none were endemic and/or endangered,
and most of them have a therophytic or hydrophytic life form. However, it is noteworthy that over 60% of the
threatened species are ubiquitous (i.e. also present in the artificial ones).

This study provides the first comprehensive overview of the floristic composition of the Mediterranean
islands' wetlands, offering snapshots of what is known and neglected to date. Among other information,
these data confirm the low endemicity of wetland floras, which is validated by the poor influence of island
origin as a factor in species composition. Although natural inland wetlands had already been denoted as
crucial areas for biodiversity conservation, we highlighted the presence of several endangered macrophytes
also in artificial wetlands.

Further investigations are needed to provide a more complete overview of the distribution, ecology, and
interactions between wetland species, but this study represents a starting point for more informed wetland
conservation in the future.
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Zone umide delle isole del Mediterraneo: distribuzione ed ecologia delle piante vascolari acquatiche
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Le piante acquatiche e, in particolare, le macrofite (cioe abbastanza grandi da poter essere viste a occhio
nudo) sono generalmente definite come "organismi acquatici fotosintetici che crescono attivamente in modo
permanente o periodico sommersi sotto, galleggianti o attraverso la superficie dell'acqua”. Questo studio
presenta la distribuzione e I'ecologia di 299 macrofite vascolari acquatiche segnalate per 1283 zone umide
lentiche della Sicilia, Sardegna, Corsica, Malta e altre isole minori circostanti. Tutti i dati sono disponibili online
sui geoportali nazionali MedIsWet (https://franceiswet.fr; https://www.maltawetlands.org;
https://italiaiswet.it) e si riferiscono sia ai dati originali registrati sul campo sia alle segnalazioni riportati in
letteratura.

Abbiamo utilizzato un multidimensional scaling non metrico (NMDS) per visualizzare i gradienti nella
composizione delle specie tra le zone umide. La naturalita (naturale/artificiale) e la tipologia (costiera/interna)
sono risultati i fattori pitu importanti, mentre la temperatura media del mese piu caldo, le precipitazioni
autunnali medie e lo stato di conservazione della zona umida sono stati i principali vettori esplicativi. Di
conseguenza, abbiamo esaminato i diversi tratti vegetali tra le seguenti categorie: zone umide costiere
naturali, zone umide interne naturali e zone umide artificiali. La percentuale maggiore di specie (38%) era
ubiquitaria tra le tre categorie, mentre solo I'8% era presente soltanto nelle zone umide artificiali. Delle specie
trovate solo in quest'ultima categoria, nessuna era endemica e/o in pericolo di estinzione e la maggior parte
di esse erano terofite o idrofite. Tuttavia, & degno di nota il fatto che oltre il 60% delle specie minacciate sia
ubiquitario (cioé presente anche nelle zone umide artificiali).

Questo studio fornisce una prima panoramica completa sulla composizione floristica delle zone umide delle
isole del Mediterraneo, offrendo suggerimenti su cid che & ad oggi noto o poco investigato. Tra le altre
informazioni, si conferma la bassa endemicita delle flore delle zone umide, validata dalla scarsa influenza
dell'isola di origine delle zone umide come fattore di composizione delle specie. Sebbene le zone umide
naturali, soprattutto interne, fossero gia state evidenziate come aree cruciali per la conservazione della
biodiversita, abbiamo segnalato la presenza di diverse macrofite a rischio anche nelle zone umide artificiali.

Sono necessarie ulteriori indagini per fornire una panoramica piu completa della distribuzione, dell'ecologia
e delle interazioni tra le specie delle zone umide, ma questo studio rappresenta un punto di partenza per una
futura conservazione piu consapevole delle zone umide.
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Salt marsh habitat analysis of the il-Ballut ta’ Marsaxlokk Special Area of Conservation (Malta)
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Malta is a small archipelago of Mediterranean islands with a relatively circumscribed natural environment.
Due to its limited extent and many natural areas being degraded or destroyed to address its economy and
rising population, its landmass resulted over developed. The Il-Ballut ta' Marsaxlokk Special Area of
Conservation (SAC) is in the northeast corner of Marsaxlokk Bay (south-east of Malta). It was identified by
Schembri et al. (1987) as a small but very important wetland of scientific interest, which supports halophilous
plant communities and animals. Notwithstanding its naturalistic value, this area has faced several pressures
in recent decades, such as human pressure and habitat loss. This requires a concrete assessment of the site's
biodiversity. We provide salt marsh vegetation delineations for Il-Ballut ta' Marsaxlokk, through an object-
based drone image analysis, landscape metrics and phytosociological surveys. This study is an example of a
guantitative way to evaluate vegetation framework, with the goal of monitoring their dynamics.
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Analisi del pantano salmastro dell'Area Speciale di Conservazione di Marsaxlokk (Malta)
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Malta e un piccolo arcipelago di isole del Mediterraneo con un ambiente naturale relativamente circoscritto.
A causa della sua estensione limitata e di molte aree naturali degradate o distrutte per far fronte alla sua
economia e all'aumento della popolazione, il suo territorio risulta eccessivamente sviluppata. L'area speciale
di conservazione (SAC) di Il-Ballut ta' Marsaxlokk si trova nella parte nord-est della baia di Marsaxlokk (a sud-

est di Malta). E stato identificato da Schembri et al. (1987) come una piccola ma importantissima zona umida

di interesse scientifico, che sostiene comunita vegetali e animali alofile. Nonostante il suo valore
naturalistico, quest'area ha dovuto affrontare diverse pressioni negli ultimi decenni, come la pressione
umana e la perdita di habitat. Cio richiede una valutazione concreta della biodiversita del sito. Qui forniamo
una valutazione della vegetazione del pantano di IlI-Ballut ta' Marsaxlokk, attraverso un'analisi di immagini
scattate con droni, metriche del paesaggio e indagini fitosociologiche. Questo studio € un esempio di un

modo quantitativo per valutare la vegetazione con I'obiettivo di monitorarne la dinamica.
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Invasiveness of the aquatic plant Pistia stratiotes can be modulated by population density
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Pistia stratiotes L. (Araceae) is a free-floating freshwater macrophyte native to tropical and sub-tropical
regions. In invaded areas, this alien plant can produce extensive mats with a high environmental impact on
aquatic systems: reduction of dissolved oxygen concentrations, increase of evaporation rates in comparison
with open water areas, increase of malaria vectors, and competition with native biodiversity. Water lettuce
is considered one of the most emerging invasive alien hydrophytes in the Mediterranean Basin and it is
included in the Alert List by European and Mediterranean Plant Protection Organization (EPPO). However,
few studies deal with the ecological parameters which affect the biology and invasion strategies of this weed.
In this study, combined effect of conspecific density (3, 6, 12, 24 plant/0.175 m2) and water salinity (0, 0.01,
0.05, 0.1% NaCl) on growth and reproductive strategies of P. stratiotes were analyzed by means of
greenhouse experiments.

The growth rate of P. stratiotes was negatively affected by population density and salt concentration. A
similar trend was evidenced in vegetative reproduction (number and length of stolons) that dramatically
decreased in treatments with the higher plants density. As a consequence, N content in plant shoots showed
a linear increasing trend associated to plant density with higher values recorded for higher plant densities.
On the contrary, the production of inflorescences increases in the treatments with higher plants density.
Data highlighted the effects of environmental conditions on reprodutive strategies of P. stratiotes suggesting
an adaptative capability in modulating its high and very fast spread and invasiveness.
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Pistia stratiotes L. (Araceae) € una macrofita d’acqua dolce originaria delle regioni tropicali e subtropicali.
Nelle aree invase, questa pianta aliena pu0 costituire popolamenti molto densi ed estesi con un elevato
impatto ambientale sui sistemi acquatici: riduzione delle concentrazioni di ossigeno disciolto, aumento dei
tassi di evaporazione, aumento dei vettori della malaria e competizione con la biodiversita nativa. La lattuga
d’acqua é considerata una delle idrofite aliene invasive emergenti nel bacino del Mediterraneo ed ¢ inclusa
nell’elenco di allerta dall’Organizzazione europea e mediterranea per la protezione delle piante (EPPO).
Tuttavia, pochi studi si sono occupati dei parametri ecologici che influenzano la biologia e le strategie di
invasione di questa esotica.

In questo studio, mediante esperimenti in ambiente controllato, & stato analizzato I'effetto combinato della
densita conspecifica (3, 6, 12, 24 piante/0,175 m?) e della salinita dell’acqua (0, 0,01, 0,05, 0,1% NaCl) sulla
crescita e sulle strategie riproduttive di P. stratiotes.

Il tasso di crescita di P. stratiotes € stato influenzato negativamente dalla densita di popolazione e dalla
concentrazione di sale. Andamento simile & stato evidenziato nella riproduzione vegetativa (numero e
lunghezza degli stoloni) che & diminuita drasticamente nei trattamenti con la maggiore densita di piante. Di
conseguenza, il contenuto di N nelle piante ha mostrato una tendenza lineare all’laumento associata alla
densita di popolazione, con valori piu elevati registrati per densita delle piante piu elevate. Al contrario, la
produzione di infiorescenze é risultata maggiore nei trattamenti con maggiore densita di piante. Nel
complesso i risultati ottenuti hanno evidenziato gli effetti delle condizioni ambientali sulle strategie
riproduttive di P. stratiotes suggerendo una capacita adattativa nel modulare la sua elevata e rapidissima
diffusione e invasivita.
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Management of invasive species in wetlands protected areas of the Natura 2000 network: case studies in
Sardinia
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Wetlands represent an important part of Europe’s biodiversity. They provide ideal conditions for a wide
variety of flora and fauna. However, despite their importance, wetlands are disappearing and among the
most threatened ecosystems within the Natura 2000 network. Invasive alien species (IAS) are one of the main
causes of biodiversity loss and species extinction and their spread is currently favoured by climate change
and globalisation, which in parallel reduces the resilience of endangered habitats like wetlands.
Molentargius salt marshes and Santa Gilla lagoon are the most important wetlands in southern Sardinia and
among the largest ecosystems of natural wetlands in Europe. They are located in urban contexts and on the
outskirts of the city of Cagliari and they have been historically modified and used by humans. Nonetheless,
they are still conserving relevant aspects, in terms of habitats and species and they are recognized for their
conservation importance by the Ramsar Convention and protected by different regional (Molentargius-Saline
Regional Park), national and international policies (two SACs: “Stagno di Molentargius e territori limitrofi”
and “Stagno di Cagliari, Saline di Macchiareddu, Laguna di Santa Gilla”; two SPAs: “Saline di Molentargius”
and “Stagno di Cagliari”).

In recent years, the two wetlands have been affected by several projects concerning actions aimed at
eradicating and controlling IAS. These projects were financed by the managing authority of the protected
areas with own and regional funds (Molentargius-Saline Regional Park) and by European funds within the
Prioritized Action Frameworks (PAFs) to implement the EU-wide Natura 2000 network (action 6.5.1 POR FESR
2014-2020) (Metropolitan City of Cagliari).

Eradication and control of IAS were necessary to give back space to native species, to support the recovery
of natural vegetation, and also facilitate, wherever the eradication took place, the reintroduction of native
species through renaturation of wetland areas. The eradication actions were performed only by expert and
authorized staff, since IAS are inside natural and sensitive habitats, to avoid harming native animal and plant
species. Both hand and mechanical eradication practices were carried out and, at the same time, their
effectiveness was monitored. An economic estimate was also made to evaluate the work effort in terms of
number of workers, tools used and time consuming for eradication.

The results obtained are important from an application point of view because they provide useful information
for the conservation of autochthonous species and natural habitats and for the management of IAS in
wetlands.
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Le zone umide rappresentano una parte importante della biodiversita in Europa. Costituiscono I'ambiente
ideale per un'ampia varieta di specie animali e vegetali. Tuttavia, nonostante la loro importanza, le zone
umide stanno scomparendo e sono tra gli ecosistemi piu minacciati all'interno della rete Natura 2000. Le
specie aliene invasive (IAS), complici i cambiamenti climatici in atto, sono una delle maggiori cause di perdita
di biodiversita e di estinzione delle specie. | cambiamenti climatici facilitano la diffusione e I'insediamento di
molte specie aliene e riducono la resilienza di habitat a rischio come le zone umide.

Lo stagno di Molentargius e lo stagno di Cagliari - Santa Gilla sono le zone umide pil importanti del sud
Sardegna e tra i pit grandi sistemi di zone umide naturali d'Europa. Si trovano entrambi in contesti urbani e
alle porte della citta di Cagliari e hanno subito storicamente numerose modificazioni, pur conservando aspetti
rilevanti, in termini di habitat e specie. Infatti, per la loro importanza conservazionistica sono zone umide
riconosciute dalla Convenzione di Ramsar e sottoposte a diversi regimi di tutela di tipo regionale (Parco
Naturale Regionale Molentargius-Saline), nazionale e internazionale (due ZSC: “Stagno di Molentargius e
territori limitrofi” e “Stagno di Cagliari, Saline di Macchiareddu, Laguna di Santa Gilla”; due ZPS: “Saline di
Molentargius” e “Stagno di Cagliari”). Negli ultimi anni le due zone umide sono state interessate da diversi
progetti riguardanti azioni dirette a eliminare la minaccia delle specie aliene invasive. Questi progetti sono
stati finanziati dagli Enti gestori delle aree protette attraverso fondi propri e regionali (Parco di Molentargius)
e i Prioritized Action Framework (PAF) per i Piani di Gestione della Rete Natura 2000 (azione 6.5.1 del POR
FESR 2014-2020) (Citta Metropolitana di Cagliari).

Gli interventi di controllo e/o di eradicazione delle specie invasive sono stati necessari per ridare spazio alle
specie autoctone, favorire la ripresa della vegetazione spontanea e per facilitare, dove & stata effettuata
I’eradicazione, anche la possibile reintroduzione di specie native con interventi di rinaturazione. Gli interventi
di eradicazione sono stati eseguiti solo da personale esperto e autorizzato, in quanto le piante invasive si
trovano all’interno di habitat naturali e sensibili come le zone umide e per non danneggiare le specie native,
sia animali che vegetali. Sono state realizzate diverse pratiche di eradicazione sia manuali che meccaniche e
contestualmente sono state monitorate le attivita, nonché I'efficacia degli interventi. Inoltre, & stata
effettuata una stima economica valutando lo sforzo del lavoro degli interventi considerando il numero di
persone, i mezzi utilizzati e il tempo necessario per I'eradicazione.

| risultati ottenuti sono importanti dal punto di vista applicativo perché forniscono informazioni utili sia per
la conservazione delle specie autoctone e degli habitat naturali che per la gestione delle IAS nelle zone umide.
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The Environment and Resources Authority (ERA) is the competent authority for regulating the management
of protected areas in Malta in line with the Habitats Directive and the Birds Directive. Back in December 2021,
ERA collaborated with PAP/RAC (Priority Actions Programme/Regional Activity Centre), one of the
components of UNEP Mediterranean Action Plan, based in Split, Croatia. The collaboration was intended to
develop a Restoration Plan for one coastal wetland, in the frame of the UNEP small project under the UN
Decade on Ecosystem restoration, financed by the modest SIDA funds. The timeframe allocated for this
project was nine months with a budget of around ten thousand euros.

The Restoration Plan aimed at restoring the habitat of wetland habitat lost due to incompatible practices on
the Natura 2000 island of Kemmuna, forming part of the Maltese Archipelago, and BirdLife Malta together
with experts from the University of Malta developed the plan. The final Restoration Plan included the
following:

Plan aimed at restoring and enlarging the extant wetland area;

Restoration actions for the structure and function of Mediterranean and thermo-Atlantic halophilous scrubs;
Plan for the removal of invasive species;

Recommendations on what indigenous species can be planted, augmented or reintroduced;
Recommendations on what habitat restoration and engineering interventions are needed

Extension of the wetland and respective increased habitat coverage, through an understanding of the hydro-
dynamics of the area;

Recommendations for interventions required to establish the area as a refuge for avifauna.

Following the finalization of the Restoration Plan in June 2022, ERA in collaboration with a national entity
(Ambjent Malta) started implementing the preliminary interventions. The project included the mechanical
removal of invasive alien species, engineering works and planting of indigenous trees and plants.

Future planned works will focus on reintroduction of typical species and establishing a managing framework
to safeguard the conservation of this habitat.
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L-Awtorita ghall-Ambjent u r-Rizorsi (ERA) hija I-awtorita kompetenti biex tirregola iz-zoni protetti f'Malta
skont id-Direttiva tal-Ambjent u d-Direttiva tal-Ghasafar. Lura f'Dicembru 2021, I-ERA kkollaborat ma’
PAP/RAC (Programm ta' Azzjonijiet Prijoritarji/Centru ta' Attivitd Regjonali), parti mill-Pjan ta' Azzjoni
Mediterranju tal-UNEP, ibbazat fi Split, il-Kroazja. ll-kollaborazzjoni kienet mahsuba biex tizviluppa Pjan ta’
Restawr ghal art mistaghdra kostali, fil-qafas tal-progett tal-UNEP taht UN Decade fuq restawr tal-ekosistemi,
iffinanzjat mill-fondi SIDA. Iz-zmien allokat ghal dan il-progett kien ta’ disa’ xhur b’bagit ta’ madwar ghaxart
elef ewro.

[I-Pjan ta’ Restawr immira li jsir restawr tal-ambjenti naturali tal-art mistaghdra mitlufa minhabba prattici
inkompatibbli fil-gzira ta’ Natura 2000 ta’ Kemmuna, li tifforma parti mill-Arcipelagu Malti. lI-BirdLife Malta
flimkien ma’ esperti mill-Universita ta’ Malta zviluppaw dan il-pjan u il-Pjan ta’ Restawr finali kien jinkludi dan
li gej:

Pjan immirat lejn ir-restawr u t-tkabbir taz-zona mistaghdra ezistenti;

Azzjonijiet ta' restawr ghall-istruttura u I-funzjoni ta' ambjenti naturali tipici;

Pjan ghat-tnehhija ta' speci invazivi;

Rakkomandazzjonijiet dwar liema speci indigeni jistghu jigu mhawla jew introdotti mill-gdid;
Rakkomandazzjonijiet dwar liema interventi ta' restawr tal-ambjenti naturali u ta' inginerija huma mehtiega;
Estensjoni tal-art mistaghdra u zieda rispettiva fil-kopertura tal-habitat;

Rakkomandazzjonijiet ghal interventi mehtiega biex iz-zona tigi stabbilita bhala kenn ghall-ghasafar.

Wara I-finalizzazzjoni tal-Pjan ta’ Restawr f'Gunju 2022, I-ERA b’kollaborazzjoni ma’ entita nazzjonali
(Ambjent Malta) bdiet timplimenta I-interventi preliminari. Il-progett kien jinkludi t-tnehhija mekkanika ta’
speci aljeni invazivi, xoghlijiet ta’ inginerija u thawwil ta’ sigar u pjanti indigeni.

Ix-xoghlijiet ippjanati fil-futur se jiffokaw fuq l-introduzzjoni mill-gdid ta’ speci tipici u l-istabbiliment ta’ gafas
ta’ gestjoni biex tigi salvagwardjata |-konservazzjoni ta’ dan l-ambjent.
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Located in the southern part of Golfe du Morbihan, Noyalo river is fringed by natural salt marshes historically
grazed and semi-natural salt marshes corresponding to ancient salt pans that are nowadays abandoned. Right
bank of this little coastal estuary is protected as it is integrated within the national nature Reserve of Séné
marshes. Within the context of extension of this reserve, salt marsh vegetation of both banks has been
mapped in 2021 and 2022, from 2019 high resolution orthophotographs. 93 phytosociological relevés have
been realized following the sigmatist method (Géhu, 1987, Géhu & Rivas-Martinez, 1981); their analysis has
allowed the identification of 39 saltmarshes syntaxa distributed in 8 phytosociological Classes: Spartinetea
glabrae (2), Asteretea tripolii (11), Salicornietea fruticosae (5), Thero-Suaedetea splendentis (8), Cakiletea
maritimae (3), Ruppietea maritimae (1), Agropyretea pungentis (4), Phragmiti australis-Magnocaricetea
elatae (5). In addition, about 5400 GPS points, with sub-metric precision, have been realized, to localize
association individual. This GPS points database will be allowing to facilitate extrapolation for realizing
vegetation map under QGIS software. For polygon limits, orthophotographs has been segmented. This
algorithmic technic of image treatment allows to automatically individualize homogeneous areas. Such
obtained segments form a base for creating finely delimited polygons.

This method allowed notably to clearly distinguish two vegetation types colonizing the high slikke and
respectively dominated by:

- Spartina maritima, European native marsh grass (Spartinetum maritimae);

- Spartina anglica, fertile hybrid between S. maritima and S. alterniflora) (Spartinetum anglicae) which tends
to replace Spartina maritima.

It has been also possible to localise precisely some plant associations with limited spatial extension and often
distributed in mosaic with other vegetation, like Puccinellio maritimae-Salicornietum emerici in micropounds
of high shore. From phytosociological map, a map of Habitats of community interest can be produced
(generic and elementary Habitats). Several synrelevés are realized for each functional salt marsh unit: they
describe the phytocoenotic richness, abundance dominance and spatial occupation of each syntaxa. Thanks
to its high phytocoenotic diversity due to the presence of a salinity gradient and a good conservation status
of habitats, the Noyalo River is one of the richest sites of saltmarshes of the French Atlantic coast (Géhu,
1979). A diachronic analysis of the saltmarsh vegetation evolution will be undertaken from 5 vegetation maps
realized since four decades; it will be completed by former phytosociological data (Géhu, 1979). This
phytosociological inventory and mapping will allow to establish a state of reference for long term monitoring
of the impacts of sea level rise and global change on the phytocoenodiversity of this site.
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Située au sud du Golfe du Morbihan, la Riviere de Noyalo est bordée par des étendues de prés salés naturels
autrefois paturés et de prés salés semi-naturels correspondant a d’anciens marais salants aujourd’hui
abandonnés. La rive droite de ce petit estuaire cOtier est protégée car intégrée dans le périmeétre de la
Réserve naturelle nationale des marais de Séné. Dans le cadre du projet d’extension de cette réserve, la
végétation de prés salés des deux rives a été cartographiée en 2021 et 2022, a partir d’orthophotographies
de 2019 en haute résolution. Sur le terrain, 93 relevés phytosociologiques ont été effectués suivant la
méthode sigmatiste (Géhu, 1987, Géhu & Rivas-Martinez, 1981); leur analyse a permis d’identifier 39
syntaxons de prés salés, répartis dans 8 classes phytosociologiques : Spartinetea glabrae (2), Asteretea tripolii
(11), Salicornietea fruticosae (5), Thero-Suaedetea splendentis (8), Cakiletea maritimae (3), Ruppietea
maritimae (1), Agropyretea pungentis (4), Phragmiti australis-Magnocaricetea elatae (5). En complément des
relevés phytosociologiques, 5400 points GPS, d’une précision sub-métrique ont été réalisés pour localiser les
individus d’associations. Cette banque de points GPS a ensuite permis de faciliter I'extrapolation lors de la
réalisation de la cartographie sur le logiciel QGIS. Pour le tracé des polygones, I'orthophotographie a été
segmentée. Cette technique algorithmique de traitement de I'image permet d’individualiser
automatiquement des zones homogenes automatiquement. Les segments obtenus constituent une base
pour créer des polygones aux contours fins et précis.

Cette méthode a notamment permis de distinguer clairement les deux types de végétation qui colonisent la
haute slikke et dominées respectivement par:

- Spartina maritima, spartine européenne native (Spartinetum maritimae)

- Spartina anglica, hybride fertile entre S. maritima et S. alterniflora) (Spartinetum anglicae) qui a tendance a
supplanter Spartina maritima.

Il a également été possible de d’identifier individuellement certaines associations végétales a faible étendue
spatiale et le plus souvent en mosaique avec d’autres végétations, comme le Puccinellio maritimae-
Salicornietum emerici des microcuvettes du haut schorre. A partir de la cartographie phytosociologique, une
cartographie des Habitats d’intérét communautaire est produite (Habitats génériques et habitats
élémentaires). Paralléelement, plusieurs synrelevés ont été effectués pour chaque unité fonctionnelle de prés
salés : ils renseignent la richesse phytocoenotique, I'abondance dominance et I'occupation spatiale de
chaque syntaxon. En raison de sa grande diversité phytocoenotique, dlie a un gradient de salinité et du bon
état de conservation des habitats, la riviere de Noyalo est considérée comme |'un des sites de prés salés les
plus riches de la facade atlantique francaise (Géhu, 1979). Une analyse diachronique de I'évolution des
végétations de prés salés sera menée a partir de 5 cartographies de végétation réalisées depuis quatre
décennies, et sera complétée par des données phytosociologiques anciennes (Géhu, 1979). Ces travaux
d’inventaire et de cartographie phytosociologiques permettent d’établir un état de référence pour les suivis
a long terme de l'impact de I’élévation du niveau de la mer et des changements globaux sur la
phytocoenodiversité de ce site.
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Phytodiversity of wetlands in Algeria: Synthesis and conservation
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The present work aims at the knowledge of the aquatic vegetation of the wetlands in Algeria. Eastern
Numidia offers particular ecological conditions, where various lakes, lagoons, marshes and swamps
constitute favourable habitats for the development of hydrophytes and helophytes, forming original and
diversified plant associations. This work presents the synthesis of several studies carried out in order to
describe and understand the organization, structure and diversity of plant communities in the wetlands of
eastern Numidia. Several criteria for evaluating the flora have been put in place. For this study, we use
guantitative indices such as species richness and qualitative indices such as rarity, endemism, biogeographic
origin and biological types. For the study of vegetation, sampling is carried out according to the sigmatist
method based on taking vegetation readings on homogeneous surfaces on the physiognomic, floristic and
ecological levels. The phytosociological analysis was carried out using the techniques of the sigmatist method
from floristic surveys carried out using the transect technique. The phytosociological method is also used for
the identification and classification of existing plant communities. From these analyses, it is clear that the
wetlands of eastern Numidia have a great taxonomic richness. They alone account for 92% of families, 75%
of genera and 74.4% of recent species throughout Numidia. These figures show that Eastern Numidia
conceals a high floristic richness. From these observations, it is clear that these wetlands contain an
undeniable phytocenotic and floristic capital, attesting to their high heritage value and their biological
richness. This work constitutes a first synthesis of the work carried out on the flora of the wetlands of eastern
Numidia and Algeria. The results of the phytosociological analysis revealed 10 syntaxa considered rare, of
high heritage value and threatened, requiring special protection measures. Their preservation will ensure the
sustainability of the biological diversity and the potential of the wetlands of eastern Numidia.
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Le présent travail vise la connaissance des végétations aquatiques des zones humides en Algérie. La Numidie
orientale offre des conditions écologiques particulieres, ou divers lacs, lagune, marais et marécages
constituent des habitats favorables au développement d’hydrophytes et hélophytes, formant des
associations végétales originales et diversifiées. Ce travail présente la synthése de plusieurs études menées
afin de décrire et comprendre I'organisation, la structure et la diversité des communautés végétales des
zones humides la Numidie orientale. Plusieurs criteres d’évaluation de la flore ont été mis en place, Pour
cette étude, nous utilisons des indices quantitatifs tels la richesse spécifique et des indices qualitatifs tels la
rareté, I'endémisme, l'origine biogéographique et les types biologiques. Pour I'étude de la végétation,
I’échantillonnage est réalisé selon la méthode sigmatiste basée sur la prise de relevés de végétation sur des
surfaces homogenes sur les plans physionomique, floristique et écologique. L'analyse phytosociologique a
été menée selon les techniques de la méthode sigmatiste a partir de relevés floristiques réalisés selon la
technique des transects. La méthode phytosociologique est de méme utilisée pour I'identification et la
classification des communautés végétales existantes. De ces analyses, il ressort clairement que les zones
humides de la Numidie orientale présentent une grande richesse taxonomique. Elles totalisent a elles seules
92% des familles, 75% des genres et 74,4% des espéces récences dans toute la Numidie. Ces chiffres montrent
qgue la Numidie orientale recéle une haute richesse floristique. De ces observations, il ressort clairement que
ces zones humides recelent un capital phytocénotique et floristique incontestable, attestant de leur haute
valeur patrimoniale et de leur richesse biologique. Le présent travail constitue une premiere synthése des
travaux menés sur la flore des zones humides de la Numidie orientale et de I’ Algérie. Les résultats de I'analyse
phytosociologique ont fait ressortir 10 syntaxons considérés comme rares, de haute valeur patrimoniale et
menacés, nécessitants des mesures de protection particuliere. Leur préservation assurera la pérennité de la
diversité biologique et les potentialités des zones humides de la Numidie orientale.
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Evaluation of carbon sequestration and growth modeling of zeen oak stands (Quercus canariensis Willd)
in the forests of Akfadou and Beni Ghobri (wilaya of Tizi Ouzou), Algeria
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The objective of the present study is to evaluate carbon sequestration and growth modelling of two zeen oak
forests (Quercus canariensis Willd), Akfadou and Ath Ghobri.

The analysis of the data we have done are the growth modelling, the volume calculation and the amount of
carbon sequestered by each station.

The results obtained show that carbon sequestration by zeen oak is influenced by the factors studied, which
are tree growth (in height and in diameter, or circumference), wood production (volume) and stand density.
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L’étude a pour objectif I'évaluation de la séquestration de carbone et la modélisation de croissance au niveau
de deux foréts de chéne zeen (Quercus canariensis Willd) de la grande la Kabylie, qui sont I’Akfadou et Ath
Ghobri. L'analyse des données que nous avons effectuées sont la modélisation de la croissance, le calcul du
volume et la quantité de carbone séquestrée par chaque station. Les résultats obtenus montrent que la
séquestration de carbone par le chéne zeen est influencée par les facteurs étudiés qui sont la croissance des
arbres (en hauteur et en diamétre, ou circonférence), la production du bois (volume) et la densité du
peuplement.
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Hemp (Cannabis sativa L. subsp. sativa) has long been considered a multi-purpose crop, with applications in
fiber, food, and medicinal fields. Recently, the long period defined by the prohibition of hemp production has
given the way to its re-evaluation in various industrial sectors. In particular, as regards the food sector, hemp
seeds, and food products and supplements therefrom have been recently claimed for their potential
nutritional and functional support for the human organism, as they share, apart from essential constituents
for human nutrition, several bioactive specialized metabolites (Crescente et al., 2018). Moreover, the
possibility to exploit also other plant organs, considered as wastes from the seed processing and
transformation, for the recovery of functional compounds could really provide the basis for the development
of enriched and stable nutraceutical products. This consideration opens up new perspectives on the
production of goods with high-added value with sustainability, recycling, and reuse as driving forces.
Herein, starting from our previous investigations on the phytochemistry of hemp plants from the Campania
Region (Italy) and the richness in phenols and polyphenols (Faugno et al, 2019; Moccia et al., 2019; Nigro et
al., 2020), beyond phytocannabinoids, the analysis of the chemical composition of different plant parts,
resulting as a waste of seed production after its harvesting (e.g., stem fibrous outer part, leaves, their
trimming waste, and hemp pollen) was of interest for their renewable use in a hemp polyphenol recovery
goal. In particular, all waste materials underwent ultrasound-assisted maceration using ethanol as the
extractive solvent. The alcoholic extracts were further fractionated through SiO,-CC using sequentially n-
hexane, ethyl acetate, and methanol. Then, a deep chemical investigation of the methanol fractions was
carried out by means of UHPLC-HRMS/MS to investigate their phenol and polyphenols constituents. The
results suggested that hemp leaf waste was an interesting source of hydroxycinnamoyl quinic acid and
aldonic acid depsides, whereas flavonoid O- and C-glycosides and glucuronides derivatives were particularly
abundant in leaf and stem waste materials, together with phenylamides. In order to light up the intrinsic
antioxidant propriety of hemp constituents, all methanol fractions were also evaluated for their antiradical
activity, by means DPPH® and ABTS** tests, and reducing power by ferricyanide FRAP assay (Formato et al.,
2023).
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La canapa (Cannabis sativa L. subsp. sativa) € da tempo considerata una coltivazione polivalente sia per la
sua fibra che per le applicazioni in campo alimentare e medicinale. Di recente, dopo un lungo periodo di
divieto della sua coltivazione, la canapa € stata rivalutata in diversi settori industriali. In particolare, in campo
alimentare i semi di canapa, cosi come i prodotti alimentari e gli integratori da essi derivati, sono stati
valorizzati per il loro potenziale apporto nutrizionale e funzionale all'organismo umano, in quanto oltre a
contenere costituenti essenziali, sono ricchi di diversi metaboliti specializzati bioattivi (Crescente et al., 2018).
Inoltre, la possibilita di recuperare composti funzionali sfruttando altri organi della pianta che costituiscono
scarti di lavorazione e trasformazione della filiera che vede il seme come attore principale, potrebbe fornire
la base per lo sviluppo di nuovi prodotti nutraceutici ad alto valore aggiunto, puntando alla sostenibilita, al
riciclo e al riuso.

A tal proposito, considerando i precedenti studi sulla fitochimica della pianta di canapa coltivata nella
Regione Campania (ltalia) ed in particolare la ricchezza in fenoli e polifenoli oltre ai fitocannabinoidi (Faugno
et al, 2019; Moccia et al.,, 2019; Nigro et al., 2020), in questo lavoro ci si e focalizzati sull'analisi della
composizione chimica di diverse parti della pianta, ottenute dagli scarti di produzione dei semi dopo la
raccolta (ad esempio, la parte esterna fibrosa del fusto, le foglie, gli scarti di trimmatura e il polline), in
un’ottica di pieno recupero dei polifenoli da canapa.

Tutti i materiali vegetali di scarto sono stati sottoposti a macerazione assistita da ultrasuoni utilizzando
I'etanolo come solvente estraente. Gli estratti alcolici sono stati poi ulteriormente frazionati attraverso SiO,-
CC utilizzando come solventi eluenti n-esano, acetato di etile e metanolo. Le frazioni metanoliche cosi
ottenute sono state analizzate approfonditamente mediante UHPLC-HRMS/MS focalizzate
sull’identificazione di costituenti fenolici e polifenolici. | risultati hanno suggerito che gli scarti delle foglie di
canapa sono una significativa fonte di acido idrossicinnamoilchinico e di depsidi dell'acido aldonico, mentre
i derivati O- e C-glicosidici e i glucuronidici dei flavonoidi sono particolarmente abbondanti nelle foglie e negli
steli, insieme con metaboliti a scheletro fenilammidico. Al fine di evidenziare le proprieta antiossidanti
intrinseche dei costituenti della canapa, tutte le frazioni metanoliche sono state altresi sottoposte a test di
valutazione dell’attivita antiradicalica nei confronti di DPPH® e ABTS®*, e del potere riducente mediante
saggio FRAP (Formato et al., 2023).
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The endemic Lavandula austroapennina N.G. Passal., Tundis & Upson: phytochemical investigations to
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Medicinal and aromatic plants (MAPs) have been used extensively for health care and healing practices
throughout history and in different cultures, providing a natural remedy that has been perfected
over generations. Today, hundreds of MAPs are still cultivated worldwide to obtain active ingredients, which
are specialized metabolites with important antimicrobial, anti-inflammatory, antioxidant and
antiproliferative properties (Salmerén-Manzano et al., 2020). MAPs processing can be an effective way not
only to promote knowledge of local history and traditions, but also to improve the evidence of their beneficial
effects, allowing their definition as functional goodness. Among MAPs, the members of the Lamiaceae family
have a long-lasting popularity thanks above all to their essential oils, which have multiple applications in
medicine, cosmetics, gastronomy and aromatherapy. In particular, the genus Lavandula stands out for its
traditional application in the treatment of depression, headache, stress, migraine and diabetes (Salehi et al.,
2018) and for the recent awareness of the possibility of recovering non-volatile bioactives from several
species of the genus (e.g. L. angustifolia, L. stoechas, L. peduncolata) (Dobros et al., 2023). In the southern
Apennines, investigating the population of L. angustifolia, Upson & Andrews recognized a new endemic
species, restricted to calcareous rocky habitats from 900 to 1750 m asl, which was called L. austroapennina
N.G.Passal., Upson & Tundis (Upson & Andrews, 2004). This species, known locally as "spicaddossa” due to
the soothing and disinfectant effects deriving from the rubbing of its leaves, has a long ethnobotanical
tradition that has been lost over time and its essential oils were the basis of a precious Italian-French
perfumery supply chain. The great past interest in its local use and the renewed awareness of the benefits of
natural products make it necessary to study the phytochemical and biological features of L. austroapennina
in order to promote and enhance its new use. For this purpose, the plant was collected on Monte Cervati
(Cilento National Park, Vallo di Diano and Alburni) and dissected into its various organs (corolla, calyx, leaf,
stem and roots) which were subjected to sequential ultrasound extraction in n-hexane and methanol, for a
complete recovery of the polyphenols. The UHPLC-HR-MS/MS tools were used to get insights into the
chemical profile of each organ, whose antioxidant, anti-radical and reducing activity was carried out using
the ABTS, DPPH and PFRAP tests. Finally, to enable a fruitful application in the cosmeceutical field, the
extracts were screened for their cytotoxicity on the human keratinocyte HaCaT cell line and the healing
properties were analyzed by scratch test. Polyphenols appeared specifically distributed in the different
organs, with glycosylated and acylated flavonoids mainly present in the corolla, and derivatives of
hydroxycinnamic acids and of 8-hydroxy phenylpropanoic acids in the hypogeal organs. The data on
antiradical and reducing efficacy, as well as the definition of the cytotoxicity profile underline that, in addition
to the corolla, which has found use for obtaining essential oils, other organs also show promising activities,
thus suggesting further investigations for the full recovery of this local resource.
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Le piante medicinali e aromatiche (PAM) sono state ampiamente utilizzate per scopi salutistici e curativi
nel corso della storia e in diverse culture, fornendo un rimedio naturale che & stato perfezionato nel
proseguire delle generazioni. Oggi, centinaia di PAM sono coltivate in tutto il mondo per ottenere principi
attivi, ovvero metaboliti specializzati con importanti proprieta antimicrobiche, antinfiammatorie,
antiossidanti e antiproliferative (Salmerdn-Manzano et al., 2020). La lavorazione di PAM puo rappresentare
un modo efficace non solo per promuovere la conoscenza della storia e delle tradizioni locali, ma anche per
migliorare I'evidenza dei loro effetti benefici, permettendo di definirle come prodotti funzionali. Tra le PAM,
diverse specie appartenenti alla famiglia delle Lamiaceae godono di una lunga popolarita soprattutto grazie
ai loro oli essenziali, che hanno molteplici applicazioni in medicina, cosmetica, gastronomia e aromaterapia.
In particolare, il genere Lavandula sidistingue per la sua tradizionale applicazione nel trattamento di
depressione, cefalea, stress, emicrania e diabete (Salehi et al., 2018) e per la recente consapevolezza della
possibilita di recuperare bioattivi non volatili da diverse specie del genere (ad esempio L. angustifolia, L.
stoechas, L. peduncolata) (Upson & Andrews, 2004). Nell'Appennino meridionale, in seguito allo studio delle
popolazioni di L. angustifolia, Upson & Andrews hanno riconosciuto una nuova specie endemica, limitata ad
habitat rocciosi calcarei da 900 a 1750 m s.I.m., che & stata chiamata L. austroapennina N.G.Passal., Upson &
Tundis [4]. Questa specie, nota localmente come "spicaddossa” per gli effetti lenitivi e disinfettanti derivanti
dallo sfregamento delle sue foglie, ha una lunga tradizione di utilizzi popolari che si & persa nel tempo e i suoi
oli essenziali erano alla base di una preziosa filiera profumiera italo-francese. Il grande interesse del passato
per il suo uso locale e la rinnovata consapevolezza dei benefici dei prodotti naturali hanno reso necessario lo
studio delle caratteristiche fitochimiche e biologiche di L. austroapennina al fine di promuoverne e
valorizzarne il nuovo utilizzo. A tal fine, la pianta é stata raccolta sul Monte Cervati (Parco Nazionale del
Cilento, Vallo di Diano e Alburni) e sezionata nei suoi vari organi (corolla, calice, foglia, fusto e radici) che
sono stati sottoposti a estrazione sequenziale a ultrasuoni in n-esano e metanolo, per un completo recupero
dei polifenoli. L’analisi UHPLC-HR-MS/MS & stata perseguita per ottenere informazioni sul profilo chimico di
ciascun organo, la cui attivita antiossidante, antiradicalica e riducente é stata effettuata mediante i test ABTS,
DPPH e PFRAP. Infine, per consentire una proficua applicazione in campo cosmeceutico, gli estratti sono stati
sottoposti a screening per la loro citotossicita sulla linea cellulare umana cheratinocita HaCaT e le proprieta
cicatrizzanti sono state analizzate mediante scratch test. | polifenoli sono apparsi distribuiti in modo specifico
nei diversi organi, con flavonoidi glicosilati e acilati presenti soprattutto nella corolla e derivati degli acidi
idrossicinnamici e degli acidi 8-idrossifenilpropanoici negli organi ipogei. | dati sull' efficacia antiradicalica e
riducente, nonché la definizione del profilo di citotossicita sottolineano che, oltre alla corolla, che ha trovato
impiego per I'ottenimento di oli essenziali, anche altri organi mostrano attivita promettenti, suggerendo cosi
ulteriori indagini per il pieno recupero di questa risorsa locale.
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A phytochemical study of Limbarda crithmoides (Asteraceae): an alimurgic plant of Cilento, Vallo di Diano
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Limbarda crithmoides (L.) Dumort. (syn. Inula crithmoides L.) is a perennial halophytic plant, is distributed
along the rocky coasts of Europe, Great Britain and Western Asia where the sea spray can reach it. It is an
edible wild plant traditionally consumed in the Mediterranean area becoming part of traditional cuisine in
many countries. In Lebanon this plant is consumed when the leaves become leathery and served as a part of
the “Mezzeh”, a variety of Lebanese appetizers (Zurayk & Baalbaki, 1996). L. crithmoides has also been
reported for the Cilento, Vallo di Diano, and Alburni National Park (PNVCDA), protected areas in the southern
Italy, where it is called “Critami” by the local population who add their fresh succulent leaves to the salad for
imparting salty flavour to their dishes (Scherrer et al., 2005). This alimurgic species is also used in traditional
remedies for the treatment of the overeating to relieve the bowels congestion as well as for the cure of
inflammation disease. From a chemical point of view, it is known to contain a variety of secondary
metabolites, including polyphenols, thymol derivatives, and sesquiterpene lactones (Bucchini et al., 2013).
While previous research had focused primarily on the complete profile of essential oils, this study sought to
isolate and purify specialized compounds from the aerial part of the plant. To this purpose, aerial parts of L.
crithmoides plants were collected in the municipality of Ascea (PNCVDA), in October 2022, dried, finally
ground, and underwent maceration in acetone solvent. The crude acetone extract was fractionated with
liquid/liquid extraction using solvents with increasing polarity, and the ethyl acetate fraction was selected
for further steps of purification. The metabolites from the ethyl acetate fraction were purified by sequential
steps of silica gel column chromatography, Sephadex LH-20 gel filtration chromatography, and preparative
HPLC. The structure of purified compounds, belonging to terpenoids class, was elucidated using NMR
analysis, including 1D and 2D NMR experiments. The results provide valuable information about the
chemical constituents of Limbarda chritmoides L., which may contribute to new knowledge in the field of
natural product chemistry, and also a basis for further research for developing new food ingredients from
natural sources.
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Limbarda crithmoides (L.) Dumort. (syn. Inula crithmoides), una pianta alofita perenne, é distribuita lungo le
coste dell'Europa, della Gran Bretagna e dell'Asia occidentale e cresce sulle colture rocciose costiere, dove
puo essere raggiunta dagli spruzzi del mare. Si tratta di una pianta selvatica edibile tradizionalmente
consumata nell'area mediterranea che entra a far parte della cucina tradizionale in molti paesi. In Libano
guesta pianta e consumata quando le foglie diventano coriacee e servita come parte del "Mezzeh", una
varieta di antipasti libanesi (Zurayk & Baalbaki, 1996). Questa specie e stata segnalata anche nel
Parco Nazionale del Cilento, Vallo di Diano e Alburni (PNVCDA), un'area protetta dell'ltalia meridionale, dove
viene chiamata “Critami” dalle popolazioni locali che aggiungono le foglie fresche succulente all'insalata per
conferire sapidita ai loro piatti (Scherrer et al., 2005). Questa specie € utilizzata anche nei rimedi tradizionali
per il trattamento dell'eccesso di cibo alleviando la congestione intestinale e per la cura delle malattie
inflammatorie. Dal punto di vista chimico, € noto che contiene una varieta di metaboliti secondari, inclusi
polifenoli, derivati del timolo e lattoni sesquiterpenici (Bucchini et al., 2013). Mentre le ricerche scientifiche
precedenti si sono concentrate principalmente sull’ottenimento di un profilo completo degli oli essenziali
della pianta, questo studio mira ad isolare e purificare composti specializzati dalle parti aeree della pianta. A
tale scopo, Limbarda crithmoides L. & stata raccolta nel comune di Ascea (PNCVDA), nell'ottobre 2022. Le
parti aeree sono state essiccate, finemente macinate e sottoposte a macerazione in acetone. L'estratto crudo
¢ stato frazionato con estrazione liquido/liquido utilizzando solventi con polarita crescente e la frazione in
acetato di etile & stata selezionata per ulteriori fasi di purificazione. | metaboliti dalla frazione acetato di etile
sono stati purificati mediante step sequenziali di cromatografia su colonna di gel di silice, cromatografia per
filtrazione su gel di Sephadex LH-20 ed HPLC preparativa. La struttura dei composti purificati, appartenenti
alle classi dei terpenoidi, € stata delucidata mediante spettroscopia NMR (1D e 2D). | risultati contribuiscono
a fornire preziose informazioni sui metaboliti specializzati di Limbarda chritmoides L., nuove conoscenze nel
campo della chimica dei prodotti naturali e una base per ulteriori ricerche per lo sviluppo di nuovi
ingredienti alimentari da fonti naturali.
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Olives (Olea europaea L.) and olive oil have been widely studied for their flavour and health benefits, but the
olive leaves and their chemical composition have only recently attracted interest (Antolovich et al., 2002).
This is because olive leaves chemically contain a high number of specialized compounds mainly phenolic
secoiridoids and flavonoids (Antolovich et al., 2002; Zarrouk et al., 2012; Orak et al., 2019). These compounds
are worthy due to their several uses as anti-bacterial, anti-inflammatory and antioxidant in nutraceutical and
food sectors. Moreover, olive leaves by the pruning and harvesting of olive trees represent one of the by
products of olive oil industry with negative environmental impact. In this context, it is of interest to explore
the potential resource of olive leaves, also taking into account cultivar biodiversity. Herein, the leaves from
Olea europaea L. cv. Caiazzana, an autochthonous cultivar of Southern Italy, were collected after pruning in
an orchard near Caiazzo (Caserta, ltaly). The leaves first underwent ultrasound-assisted extraction (UAE)
(Lama-Munoz et al., 2019; Pacifico et al., 2022), using extractants with decreasing polarity, and extracts
obtained differently fractionated by extractive and chromatographic techniques in order to massively
remove photosynthetic pigments, small organic acids and sugars. Among the others, a polyphenol fraction
and a pentacyclic triterpene fraction were obtained and quali quantitatively profiled by UHPLC-ESI-QgTOF-
MS/MS techniques. Both the fractions were evaluated for their antiradical capability, and Fe(lll) reducing
power, while an extensive cytotoxic screening was carried out towards normal-like and cancer cells.
Pentacyclic triterpene fraction strongly inhibited the cell growth of tested cancer cells, while it was unable to
exert antioxidant efficacy. This latter was massively exhibited by polyphenol fraction, which consisted of
oleuropein derivatives and flavone glycosides. Data acquired suggest further exploitation of residues from
the processing of Caiazzana variety, whose olives are used for the production of oil, which has
recently obtained "Colline Caiatine" DOP, and as table oil, and for preparing the traditional "baked" olives,
broadly consumed as a peculiar and tasty local appetizer.
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Le olive e I'olio d'oliva sono stati ampiamente studiati per il loro sapore e per gli enormi benefici per la salute,
ma le foglie di olivo (Olea europaea L.) e la loro composizione chimica hanno destato interesse solo di recente
(Antolovich et al., 2002). Cio € dovuto al fatto che le foglie di olivo contengono dal punto di vista chimico un
numero elevato di composti specializzati, principalmente secoiridoidi fenolici e flavonoidi (Antolovich et al.,
2002; Zarrouk et al., 2012; Orak et al., 2019). Questi composti sono meritevoli per i loro molteplici usi come
antibatterici, antinflammatori e antiossidanti nel settore nutraceutico e alimentare. Inoltre, le foglie di olivo
derivanti dalla potatura e dalla raccolta degli ulivi rappresentano uno dei sottoprodotti dell'industria olearia
con impatto ambientale negativo. In questo contesto, & interessante esplorare la potenziale risorsa delle
foglie di olivo, tenendo conto anche della biodiversita delle cultivar. In tale contesto, le foglie di Olea
europaea L. cv. Caiazzana, cultivar autoctona del Sud ltalia, sono state raccolte dopo potatura in un frutteto
nei pressi di Caiazzo (Caserta, Italia). Le foglie sono state dapprima sottoposte ad estrazione assistita da
ultrasuoni (UAE) (Lama-Mufioz et al., 2019; Pacifico et al., 2022), utilizzando estraenti con polarita
decrescente, e gli estratti ottenuti sono stati diversamente frazionati mediante tecniche estrattive e
cromatografiche al fine di rimuovere in modo massivo pigmenti fotosintetici, piccoli acidi organici e zuccheri.
Tra le altre, sono state ottenute una frazione polifenolica e una frazione triterpenica pentaciclica profilate
quali-quantitativamente mediante tecniche UHPLC-ESI-QQTOF-MS/MS. Entrambe le frazioni sono state
valutate per la loro capacita antiradicalica e per il potere riducente del Fe(lll), mentre é stato effettuato un
ampio screening citotossico verso cellule normali e tumorali. La frazione triterpenica pentaciclica ha
fortemente inibito la crescita cellulare delle cellule tumorali testate, mentre non & stata in grado di esercitare
efficacia antiossidante. Al contratio, quest’attivita & stata massicciamente esibita dalla frazione polifenolica,
che consisteva in derivati dell'oleuropeina e glicosidi flavonici. | dati acquisiti suggeriscono un ulteriore
sfruttamento dei residui della lavorazione della varieta Caiazzana, le cui olive sono utilizzate per la
produzione dell'olio, che ha recentemente ottenuto la DOP "Colline Caiatine", e come olio da tavola, e per la
preparazione delle tradizionali olive "al forno", largamente consumato come particolare e gustoso antipasto
locale.


mailto:hamid.mushtaq@unicampania.it

XV INTERNATIONAL SEMINAR
BIODIVERSITY MANAGEMENT AND CONSERVATION
“Plant ecology and conservation in the Mediterranean area”
Linguaglossa (Sicily), ITALY / June 6®'— 10t 2023

Phytochemical and pharmacological ethnobotanical study of Calamintha grandiflora subsp. baborensis
Nacerbey N.***, Bouit L.*

1 Ecole Nationale des Sciences Agronomique El Harrach. Alger
2Laboratoire des ressources génétiques et biotechnologies

*Corresponding author: nazli.nacerbey@edu.ensa.dz

This work falls within the framework of the meeting of up traditional use information’s from endemic
medicinal plant of Jijel is Calamintha grandiflora baborensis Batt belonging to the family Lamiaceae, from
survey based on 120 survey sheets to the inhabitants of TAZA National Park. Then a phytochemical study of
the areal part of the plant was done to characterize the different families of chemical compounds from
aqueous extract of this plant.

Also, our work focused on the study of biological activities, including the aqueous extract of this plant has
shown a remarkable anti-inflammatory.

And the methanol extract also showed a significant antioxidant activity. The same extract showed significant
antimicrobial activity.
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Portant le titre Etude ethnobotanique, phytochimique et pharmacologique de Calamentha baborensis Batt
Cette étude a permis la collecte d’'un maximum d’information relatif a I'utilisation traditionnelle d’une plante
médicinale endémique de la Wilaya de lijel. Il s’agit de: Calamentha boborensis Batt connue sous
I'appellation de Toureth, cette plante appartient a la famille des Lamiacées.

Une enquéte ethnobotanique a donc été réalisée suite a I'établissement de 120 fiches questionnaires aupres
des habitants du Parc National de Taza.

Une étude phytochimique de la partie aérienne de cette plante a été effectuée visant a caractériser les
différentes familles de composés chimiques de I'extrait aqueux de cette plante.

De plus, notre travail apporté sur I'étude des activités biologiques, dont I'extrait aqueux de cette plante a
montré une activité anti-inflammatoire. L’extrait methanolique a montré aussi une activité antioxydante
importante. Le méme extrait a montré une activité antimicrobienne non négligeable.
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Atmospheric pollution and climatic changes are widely felt in the forests of the Aurés region, Algeria, which
were once lush. With the aim of bringing precise elements of answer to a question which consists in
improving the diagnosis based on the contents in chlorophylls, we were interested in the woody formations
with junipers (Juniperus L.) by having recourse to three species: (Juniperus Oxycedrus L., Juniperus Phoenicea
L. and an endemic species, namely Juniperus Thurifera L.) threatened with extinction. Five sampling stations
are chosen for samples that concern only needles and whorls, on which a chlorophyll analysis is performed
in the laboratory. The results show a variation in chlorophyll content from one station to another. The station
that appears to be the least affected has a level of 1,29 ug/g MF, where Juniperus oxycedrus L. records the
highest concentration. This station, located at the top of Mount Chelia, appears to be far from any apparent
pollution. At the same time J. Phoenicea L. and J. thurifera L. show lower concentrations with (0,91 pg/g MF)
and (0,94 ug/g MF) respectively in the station S4. This station appears to be the most affected by gaseous
effluents. Male specimens of J. thurifera L. show higher levels than female individuals. Numerous studies,
dedicated specifically to J. thurifera L., constitute a solid knowledge base concerning this endemic tree, which
constitutes a very important resource for the country. The increase of temperatures from year to year as well
as the atmospheric pollution, amplified by the long period of drought and the global changes, seem
alarming, because the consequences will be able to install an abiotic stress in Juniperus leading to a decline
already observed.
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La pollution atmosphérique et les changements climatiques se font largement ressentir dans les foréts de la
région des Aurées, En Algérie, jadis luxuriantes. Dans le but d'apporter des éléments de réponse précis a une
interrogation qui consiste a améliorer le diagnostic basé sur les teneurs en chlorophylles, nous nous sommes
intéressés aux formations ligneuses a genévriers (Juniperus L.) en ayant recours a trois espéces: (Juniperus
oxycedrus L., Juniperus phoenicea L. et une espéce endémique, a savoir Juniperus thurifera L.) menacée de
disparition. Cing stations de prélévements sont choisies pour des échantillons qui concernent uniquement
les aiguilles et les verticilles, sur lesquels une analyse des chlorophylles est réalisée au laboratoire. Les
résultats montrent une variation des teneurs en chlorophylles d’une station a une autre. La station qui parait
la moins touchée a une teneur de 1,29 pg/g MF, ol Juniperus oxycedrus L. enregistre la concentration la plus
élevée. Cette station, située au sommet du mont Chélia, parait loin de toute pollution apparente. Au moment
ou J. phoenicea L. et J. thurifera L. affichent des concentrations plus faibles avec (0,91 pg/g MF) et (0,94 pg/g
MF) respectivement dans la station S4. Cette station parait la plus touchée par les effluents gazeux. Les
spécimens males de J. thurifera L. montrent des teneurs plus élevées que ceux femelles. De nombreuses
études, dédiées spécifiquement a J. thurifera L., constituent une base de connaissances solide concernant
cet arbre endémique, qui constitue une ressource trés importante pour le pays. L'augmentation des
températures d'année en année ainsi que la pollution atmosphérique, amplifiées par la longue période de
sécheresse et les changements globaux, paraissent alarmants, car les conséquences pourront installer un
stress abiotique chez Juniperus aboutissant a un dépérissement déja observé.
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The monitoring of species and habitats, common practices in biology studies, has assumed progressive
importance in the European Union since the nineties, greatly encouraged by the Habitats Directive. Currently,
Member States are required to monitor the conservation status of species and habitats classified under this
Directive, a process that is reported every 6 years. However, both evaluation and biological monitoring require
not only the availability of basic information, but also the existence of scientifically tested and standardized
methodologies, in order to be comparable between territories. Thus, two large sets of issues arise: [1] the
lack of basic scientific knowledge, including problems related to the definition of biological indicators, lack of
comparative studies between different methodologies or errors associated with sampling; [2] the lack of
means to implement the monitoring of species and habitats, including trained professionals (project
managers, botanists, ecologists) and budget. In Portugal, the lack of a proper strategy and regular funding has
resulted in a poor monitoring, based mostly on expert opinion, from researchers of a few Portuguese
universities. In this presentation, an overview of this issue will be presented also addressing the most used
monitoring methodologies.
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A monitorizacdo de espécies e habitats, praticas comuns em estudos de biologia, foi assumindo progressiva
importancia na Unido Europeia desde os anos noventa, muito impulsionada pela Diretiva Habitats.
Atualmente, os estados membros sdo obrigados a monitorizar o estado de conservagdo das espécies e
habitats classificados no ambito desta Diretiva, processo que é reportado a cada 6 anos. Porém, tanto a
avaliacdo como a monitorizacdo biolégica requerem, ndo sé a disponibilidade de informacdo de base, mas
também a existéncia de metodologias cientificamente testadas e padronizadas, de forma a serem
compardveis entre territdrios. Assim, dois grandes conjuntos de questbes se levantam: [1] a falta de
conhecimento cientifico de base, incluindo problemas relacionados com a definicdo de indicadores
biolégicos, falta de estudos comparativos entre diferentes metodologias ou de erros associados a
amostragem; [2] a falta de meios para implementar a monitorizacdo de espécies e habitats, incluindo
profissionais capacitados (gestores de projeto, botanicos, ecologistas) e meios financeiros. Em Portugal, a
falta de uma estratégia consertada e de financiamento regular, tem resultado em trabalhos de monitorizacdo
de habitas baseados maioritariamente em expert opinion, recorrendo a investigadores das varias
universidades portuguesas. Nesta apresentacdo serd feito um ponto de situacdo sobre esta temadtica,
abordadas as metodologias de monitorizagdo disponiveis e mais utilizadas, assim como serdao dados exemplos
da sua aplicagao.
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Flora and vegetation of Habitat “7140: Transition mires and quaking bogs” in the Aspromonte National
Park (Southern Italy).
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The peat bog habitat is prevalent in north-central Europe, and is related to a temperate climate with marked
oceanic characteristics. In the Mediterranean areas this habitat is rare and localised. In Italy, it is widespread
mainly in the Alps and central-northern Apennines, decreasing drastically towards the south (Bracco et al.,
2004). In Calabria, sphagnum peat bogs are mainly present in Sila, with a few sites on the Catena Costiera and
Serre. The Aspromontane peat bogs are smaller in size than those in Sila and are the southernmost in the
Italian peninsula. These are distributed in the mountainous belt at altitudes between 730 and 1870 m asl,
have surface areas between 0.1 and 1 hectare (Brullo et al., 2001; Spampinato et al., 2008; Licandro, 2011)
and fall in 'Temperate oceanic' or 'Mediterranean seasonal oceanic' macro-bioclimate areas (Pesaresi et al.,
2014).

The peat bogs present in Aspromonte are all referable to the EEC Directive 43/92 habitat "7140: Transition
mires and quaking bogs", characterised by vegetation communities forming peat deposits and floating mats,
with oligotrophic to mesotrophic waters, in which the ombrotrophic and minerotrophic (groundwater)
components are mixed as the colonised surfaces are mainly flat or undulating, with small depressions. The
vegetation was studied using the phytosociological method, carrying out 8 surveys and 2 transects. Seventy
species of vascular plants were surveyed, which establish themselves on the mossy carpet consisting mainly
of Sphagnum inundatum. Among the species of particular conservation interest, mention must be made of
some at the southern limit of their distribution range such as Caltha palustris L.; Carex echinata Murray; some
endemic Agrostis canina L. subsp. aspromontana Brullo, Scelsi & Spamp.; Soldanella calabrella Kress; Genista
brutia Brullo, Scelsi & Spamp. and others of particular conservation interest such as: Juncus articulatus L.;
Juncus bulbosus L.; Potamogeton polygonifolius Pourr.; Veronica scutellata L.; Potentilla erecta (L.) Raeusch.
(Brullo et al., 2001; Licandro, 2011).

The Aspromonte peat bogs belong to the association Sphagno inundati-Caricetum echinateae Brullo, Scelsi,
Spamp. 2001, alliance Caricion fuscae Koch 1926, order Caricetalia fuscae Koch 1926, class Scheuchzerio-
Caricetea fuscae Tx. 1937. These are rather mobile overhangs with sphagnum pads on the surface, crossed
by small rivulets with slowly flowing water, the latter being occupied by the association Ranunculo fontani-
Potametum polygonifolii Brullo, Scelsi, Spamp. 2001, alliance Hyperico elodis-Sparganion Br.-Bl. et Tx. ex
Oberd. 1957, order Littorelletalia uniflorae Koch 1926, class Littorelletea uniflorae Br.-Bl. & Tiixen ex Westhoff,
et al. 1946 (Brullo et al. 2001; Biondi & Blasi 2015).

A total of 12 sites were surveyed, three of which were not known from the literature, while two were found
to be extinct. Eleven sites fall within the perimeter of the Aspromonte National Park and three are also
included in the Natura 2000 network. The study has made it possible to update knowledge on the
conservation status of each peat bog and to detect critical points, mainly due to anthropic activity, such as
variations in the overall hydrological system, grazing or transit of livestock, including wild boars.

In order to preserve this fragile and easily altered habitat, special attention in management and continuous
monitoring over time is required.
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Flora e vegetazione dell’Habitat “7140: Torbiere di transizione e instabili” nel Parco Nazionale
dell’Aspromonte (Southern Italy).
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LU'habitat di torbiera & diffuso prevalentemente nell’Europa centro-settentrionale, ed € legato al clima
temperato con marcati caratteri di oceanicita. Nei territori del Mediterraneo questo habitat & raro e
localizzato. In Italia € diffuso principalmente sulle Alpi e sull’Appennino centro-settentrionale, diminuendo
drasticamente verso Sud (Bracco et al., 2004). In Calabria, |le torbiere a sfagni sono presenti soprattutto in Sila,
con pochisiti sulla Catena Costiera e sulle Serre. Le torbiere aspromontane, sono di dimensioni ridotte rispetto
a quelle della Sila e risultano essere le piu meridionali della Penisola Italiana. Queste sono distribuite nella
fascia montana a quote comprese tra 730 e i 1870 m s.l.m., hanno superfici comprese tra 0.1 e 1 ettaro (Brullo
et al., 2001; Spampinato et al., 2008; Licandro, 2011) e ricadono in aree a macrobioclima di tipo “Temperato
oceanico” o “Mediterraneo pluvio stagionale oceanico” (Pesaresi et al., 2014).

Le torbiere presenti in Aspromonte sono tutte riferibili all’habitat di direttiva CEE 43/92 “7140: Torbiere di
transizione e instabili”, caratterizzato da comunita vegetali formanti depositi torbosi e tappeti flottanti, con
acque da oligotrofiche a mesotrofiche, nelle quali la componente ombrotrofica e quella minerotrofica (della
falda) si mescolano poiché le superfici colonizzate sono prevalentemente piane o ondulate, con piccole
depressioni. Lo studio della vegetazione ¢ stato svolto con il metodo fitosociologico, realizzando 8 rilievi e 2
transetti. Sono state censite 70 specie di piante vascolari, che si impiantano sul tappeto muscinale costituito
in prevalenza da Sphagnum inundatum. Tra le specie di particolare interesse conservazionistico, vanno
ricordate alcune al limite meridionale del loro areale di distribuzione quali Caltha palustris L.; Carex echinata
Murray; alcune endemiche: Agrostis canina L. subsp. aspromontana Brullo, Scelsi & Spamp.; Soldanella
calabrella Kress; Genista brutia Brullo, Scelsi & Spamp.e altre di particolare interesse conservazionistico quali:
Juncus articulatus L.; Juncus bulbosus L.; Potamogeton polygonifolius Pourr.; Veronica scutellata L.; Potentilla
erecta (L.) Raeusch. (Brullo et al., 2001; Licandro, 2011).

Le torbiere dell’Aspromonte rientrano nell’associazione Sphagno inundati-Caricetum echinateae Brullo, Scelsi,
Spamp. 2001, alleanza Caricion fuscae Koch 1926, ordine Caricetalia fuscae Koch 1926, classe Scheuchzerio-
Caricetea fuscae Tx. 1937. Si tratta di aggallati piuttosto mobili con cuscinetti di sfagni in superficie,
attraversati da piccoli rivoli con acque lentamente fluenti, quest’ultimi sono occupati dall’associazione
Ranunculo fontani-Potametum polygonifolii Brullo, Scelsi, Spamp. 2001, alleanza Hyperico elodis-Sparganion
Br.-Bl. et Tx. ex Oberd. 1957, ordine Littorelletalia uniflorae Koch 1926, classe Littorelletea uniflorae Br.-Bl. &
Tuxen ex Westhoff, et al. 1946 (Brullo et al. 2001; Biondi & Blasi 2015).

Sono stati censiti un totale di 12 siti, di cui tre non noti in letteratura, mentre di due si € accertata I'estinzione.
Undici siti rientrano all’'interno del perimetro del Parco Nazionale dell’/Aspromonte e tre rientrano anche nella
rete Natura 2000. Lo studio ha permesso di aggiornare le conoscenze sullo stato di conservazione di ciascuna
torbiera e rilevarne le criticita, prevalentemente riconducibili all'attivita antropica, quali variazioni del sistema
idrologico complessivo, pascolo o transito di bestiame anche selvatico (cinghiali).

Al fine di preservare questo habitat fragile e facilmente alterabile, € richiesta una particolare attenzione nella
gestione e un monitoraggio continuo nel tempo.
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The territory of Maiella National Park, located in the central part of the Abruzzo region, strategic bio geographical point for
the confluence of species of Euro-Siberian, Mediterranean and Balkan distribution as well as tension area between the
Mediterranean and mid European regions from a climatic point of view, guards a flora of more than 2100 entities (species
and subspecies) recorded (beyond 65% flora of Abruzzo, almost 30% of the Italian one), 15% of which are endemic
and/or included in protected categories.

The current vegetal cover on the terraced fields and drystone complexes of the northern Majella is characterized by a
conspicuous mosaic of fields slowly being overgrown by woody plants a sign of the well-advanced secondary succession of
various plant communities, a process triggered by the abandonment of farming and shepherding activities following the
Second World War. Over approximately the past fifty years rapid and marked changes have been occurring to these semi-
natural landscapes, notably secondary pastures (those created after the cutting of forests), shaped in a long process
stretching as far back in time as the Neolithic era. With these changes, historical aspects of the landscape tend to be
substituted by new equilibriums. The secondary grasslands represent an emblematic challenge for nature conservation in
protected areas. Their semi-natural origin and intrinsic dependence on grazing, as well as their huge variety of types and
notable floristic richness, represent the two sides of the same coin and embody the result of a long-lasting, dynamic tension
between use and preservation. Mapping and monitoring grassland habitats, when represented by Annex | types, are
activities required by Directive 92/43/EEC, in order to understand their dynamics in space and time and define sustainable
management practices. Their maintenance in a favourable conservation status should in fact be grounded on an integrated
approach, combining a floristic, phytocoenotic, and ecological understanding with the implementation of sustainable use
and practices. Field surveys carried out by botanists still represent an essential step for habitat detection and identification,
while trends and processes may receive adequate support from remote sensing technologies. The territory of Maiella
National Park, one of the biodiversity-richest sites in Europe, hosts huge grassland areas. It has been affected in the last
decades by land depopulation and a long-lasting trend of reduction in livestock farming activities and extensive grazing. We
present here the results of an integrated study of the areas occupied by grassland vegetation within the hilly, montane,
and, partly, subalpine belts of the Park, taking into account their floristic composition, vegetation traits, ecological-
environmental characteristics, pastoral value, distribution, and productivity indices.

The collected data allowed the identification of 20 plant communities belonging to different phytosociological classes, from
Festuco-Brometea to Nardetea strictae, Molinio-Arrhenatheretea, and Elyno-Seslerietea, mostly referable to the Annex |
Habitat types 6210(*), 6230*, and (to a lesser extent) 6510 and 6170.

An NDVI-based web interface, running on Google Earth Engine, has been implemented, as well, for near-real-time analysis
of the vigor and phenological phases of the grassland vegetation, as a support for more rational and sustainable use of the
areas by breeders. The present study intends to be a first contribution to the comprehensive development of an integrated
management system of a large, diversified area where different interests, such as the environmental, economic, social, and
cultural ones, meet, intersect, and sometimes collide, thus shaping the landscape and its territorial identity.
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IIterritorio del Parco Nazionale della Maiella, situato nella parte centrale della regione Abruzzo, punto biogeografico strategico per la
confluenza di specie a distribuzione eurosiberiana, mediterranea e balcanica nonché area di tensione tra le regioni mediterranea e
continentale dal punto di vista climatico, custodisce una flora di oftre 2100 entita (specie e sottospecie) censite (oltre il 65% della flora
abruzzese, quasi il 30% di quella italiana), di cui il 15% endemiche e/o incluse in categorie protette.

L'attuale copertura vegetale dei campi terrazzati e dei complessi a secco della Majella settentrionale & caratterizzata da un cospicuo
mosaico di campi in lenta ricopertura di piante arboree, segno dell'avanzata successione secondaria di diverse comunita vegetali,
processo innescato dall'abbandono delle attivita agricole e pastorali successive alla seconda guerra mondiale. Negli ultimi
cinquant'anni circa si sono verificati rapidi e marcati cambiamenti in questi paesaggi seminaturali, in particolare i pascoli secondari
(quelli creati dopo il taglio delle foreste), modellatiin un lungo processo che risale al Neolitico. Con questi mutamenti, gli aspetti storici
del paesaggio tendono a essere sostituiti da nuovi equilibri.

Le praterie secondarie rappresentano una sfida emblematica per la conservazione della natura nelle aree protette. La loro origine
seminaturale e l'intrinseca dipendenza dal pascolo, cosi come la grande varieta di tipologie e la notevole ricchezza floristica,
rappresentano le due facce della stessa medaglia e incarnanoil risultato di una duratura e dinamica tensione tra uso e conservazione.
La mappatura e il monitoraggio degli habitat delle praterie, quando rappresentati dalle tipologie di cui all'Allegato |, sono attivita
richieste dalla Direttiva 92/43/CEE, al fine di comprenderne le dinamiche nello spazio e nel tempo e definire pratiche di gestione
sostenibili. Il loro mantenimento in uno stato di conservazione favorevole dovrebbe infatti basarsi su un approccio integrato,
combinando una comprensione floristica, fitocenotica ed ecologica con limplementazione di usi e pratiche sostenibili.

Le indagini sul campo effettuate dai botanici rappresentano ancora un passaggio essenziale per il rilevamento e l'identificazione degli
habitat, mentre le tendenze dei processi possono ricevere un adeguato supporto dalle tecnologie di telerilevamento.

IIterritorio del Parco Nazionale della Maiella, uno dei siti piti ricchi di biodiversita in Europa, ospita vaste aree prative (pascoli secondari
e praterie primarie). Negli ultimi decenni & stata colpita dallo spopolamento della terra e da una tendenza di lunga durata alla
riduzione delle attivita di allevamento e del pascolo estensivo. Si presentano i risultati di uno studio integrato delle aree occupate da
vegetazione prativa allinterno della fascia collinare, montana e, in parte, subalpina del Parco, tenendo conto della composizione
floristica, dei caratteri vegetazionali, delle caratteristiche ecologico-ambientali, del valore pastorale, distribuzione e indici di
produttivita.

| dati raccolti hanno permesso diidentificare 20 comunita vegetali appartenenti a diverse classi fitosociologiche, da Festuco-Brometea
a Nardetea strictae, Molinio-Arrhenatheretea, ed Elyno-Seslerietea, per lo pil riconducibili ai tipi di Habitat dell'Allegato | 6210(*),
6230*, e (in misura minore) 6510 e 6170.

E stata inoltre implementata un'interfaccia web basata su NDVI, funzionante su Google Earth Engine, per 'analisi quasiin tempo reale
delvigore e delle fasi fenologiche della vegetazione dei prati, a supporto di un uso pili razionale e sostenibile delle aree dagli allevatori.
Il presente studio vuole essere un primo contributo allo sviluppo complessivo di un sistema di gestione integrato di un territorio ampio
e diversificato, dove interessi diversi, come quelli ambientali, economici, sociali e culturali, si incontrano, si intersecano e talvolta si
scontrano, cosi da plasmare il paesaggio e la sua identita territoriale.
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This work focuses on the mapping of land use and vegetation in the region of Menaceur (Wilaya de Tipaza),
by creating a geographical database, created from digital information from satellite images from Google Earth
Pro and descriptive data of the study area, with the contribution of a Geographic Information System under
Arc GIS 10.2.2.

The results obtained show the distribution of the different units of land use and vegetation, which in relation
to topographic ecological factors (Altitude, Exposure, Slope), provide us with information on the state of the
vegetation cover in the Menaceur region.

This work is a contribution to the inventory, characterization, evaluation and preservation of the vegetation
cover in Tipaza region where various studies on natural vegetation carried out during the last decade.
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Le présent travail porte sur la cartographie de I'occupation du sol et de la végétation, de la région de
Menaceur (Wilaya de Tipaza), par la réalisation d’'une base de données géographique, crée a partir des
informations numériques issues des images satellitaires de Google Earth Pro et des données descriptives de
la zone d’étude, avec I'apport d’un Systéme d’Information Géographique sous Arc GIS 10.2.2.

Les résultats obtenus montrent la répartition des différentes unités de I'occupation du sol et de la végétation,
qui par rapport aux facteurs écologiques topographiques (Altitude, Exposition, Pente), nous renseignent sur
I'état du couvert végétal de la région de Menaceur.

Ce travail est une contribution a l'inventaire, la caractérisation, I'évaluation et a la préservation du tapis
végétal dans la wilaya de Tipaza dans laquelle différentes études sur la végétation naturelles ont été menées
durant la derniére décennie.
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A comparative investigation on the Bupleurum fruticosum shrubby vegetation in the Mediterranean area is
presented. This ancestral woody species, with a Mediterranean-Atlantic distribution, forms shrubby plant
communities chiefly belonging to the Oleo sylvestris-Ceratonion siliquae and Ericion arboreae alliances
(Quercetea ilicis). Aim of our study is to analyse all known and new syntaxa with Bupleurum fruticosum
(vegetation cover > 3), in order to provide a coherent phytosociological arrangement considering the floristic,
chorologic, and ecological features of the surveyed phytocoenoses. A total of 139 phytosociological relevés
(of which 41 unpublished) were processed. Original Braun-Blanquet sampling scale has been transformed
into the ordinal scale according to Van der Maarel (1979). All the relevés are classified using classification and
ordination methods. Multivariate analysis and ordination of the dataset are performed using PC-ORD 6
software. The processed plant communities are: Bupleuro fruticosi-Quercetum ilicis (Sciandrello et al. 2013,
Castelmola, Sicily); Cytiso sessilifolii-Bupleuretum fruticosi (Rivas-Martinez 1969, Barcellona, Spagna);
Bupleuro fruticosi-Euphorbietum dendroidis (Géhu et al. 1992, Capo Carbon at Béjaia, Algeria); Hippocrepido
emeri-Bupleuretum fruticosi (Brullo et al. 1993, Minissale et al. 2007, Cava Ispica, Pantalica, Iblei, Sicily);
Spartio juncei-Bupleuretum fruticosi (Raimondo & llardi 2009, Sciandrello et al. 2013, Nebrodi, Peloritani,
Sicily); Bupleurum fruticosum comm. (Marceno et al. 2011, Enna; Sciandrello unpublished, Peloritani, Sicily);
Bupleurum fruticosum subsp. insulare comm. (Alain Delage unpublished, Corse); Bupleurum fruticosum
subsp. insulare comm. (Bacchetta & Mascia unpublished, Monte Padenteddu, Sulcis e Sassa Putzu, Barbagia
di Seulo, Sardinia); Phillyreo angustifoliae-Arbutetum unedonis subass. bupleuretosum fruticosi (Cano et al.
1998, Venta Lanada, Malaga, Spain); Cytiso baetici-Arbutetum unedonis subass. bupleuretosum fruticosi
(Perez-Latorre et al. 1993, Andalucia, Spain); Bupleuro fruticosae-Arbutetum unedonis (Capelo et al. 2002,
Serra da Arrabida, Portogallo); Bupleuro rigidi-Arbutetum unedonis (Torres & Cano in Torres et al. 2002, La
Caracolera, Cortijo de la Palomera, Borosa river, Atalaya mountain, Spain); Aristolochio baeticae-Arbutetum
unedonis (Pinto-Gomes & Cano in Torres et al. 2002, Estoi, Querenca, Portugal; Sierra de Lujar, Orgiva, and
Almijara, Otivar, Granada, Spain). In conclusion, our study is aiming at (1) providing a coherent
phytosociological arrangement of the Bupleurum fruticosum-dominated scrublands in Mediterranean area,
(2) analysing structure and composition of the surveyed plant communities, (3) and finally, providing more
insights on the ecology and dynamism of Bupleurum fruticosum.
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Viene presentato uno studio comparativo sulla vegetazione arbustiva a dominanza di Bupleurum fruticosum
nell'area Mediterranea. Questa specie legnosa ancestrale, a distribuzione mediterraneo-atlantica, forma
comunita vegetali arbustive rientranti nelle alleanze dell’Oleo sylvestris-Ceratonion siliquae e dell’Ericion
arboreae (Quercetea ilicis). Scopo del nostro studio & analizzare le comunita con Bupleurum fruticosum (con
copertura vegetale > 3), al fine di fornire un inquadramento fitosociologico coerente, considerando le
caratteristiche floristiche, corologiche ed ecologiche delle fitocenosi. Sono stati processati complessivamente
139 rilievi fitosociologici (di cui 41 inediti). La scala originale di Braun-Blanquet ¢ stata trasformata nella scala
ordinale secondo Van der Maarel (1979). L'analisi multivariata e l'ordinamento del set di dati sono stati
eseguiti utilizzando il software PC-ORD 6. Le comunita vegetali considerate sono: Bupleuro fruticosi-
Quercetum ilicis (Sciandrello et al. 2013, Castelmola, Sicily); Cytiso sessilifolii-Bupleuretum fruticosi (Rivas-
Martinez 1969, Barcellona, Spagna); Bupleuro fruticosi-Euphorbietum dendroidis (Géhu et al. 1992, Capo
Carbon at Béjaia, Algeria); Hippocrepido emeri-Bupleuretum fruticosi (Brullo et al. 1993, Minissale et al. 2007,
Cava Ispica, Pantalica, Iblei, Sicily); Spartio juncei-Bupleuretum fruticosi (Raimondo & llardi 2009, Sciandrello
et al. 2013, Nebrodi, Peloritani, Sicily); Bupleurum fruticosum comm. (Marceno et al. 2011, Enna; Sciandrello
unpublished, Peloritani, Sicily); Bupleurum fruticosum subsp. insulare comm. (Alain Delage unpublished,
Corse); Bupleurum fruticosum subsp. insulare comm. (Bacchetta & Mascia unpublished, Monte Padenteddu,
Sulcis e Sassa Putzu, Barbagia di Seulo, Sardinia); Phillyreo angustifoliae-Arbutetum unedonis subass.
bupleuretosum fruticosi (Cano et al. 1998, Venta Lanada, Malaga, Spain); Cytiso baetici-Arbutetum unedonis
subass. bupleuretosum fruticosi (Perez-Latorre et al. 1993, Andalucia, Spain); Bupleuro fruticosae-Arbutetum
unedonis (Capelo et al. 2002, Serra da Arrabida, Portogallo); Bupleuro rigidi-Arbutetum unedonis (Torres &
Cano in Torres et al. 2002, La Caracolera, Cortijo de la Palomera, Borosa river, Atalaya mountain, Spain);
Aristolochio baeticae-Arbutetum unedonis (Pinto-Gomes & Cano in Torres et al. 2002, Estoi, Querencga,
Portugal; Sierra de Lujar, Orgiva, and Almijara, Otivar, Granada, Spain). In conclusione, il nostro studio mira a
(1) fornire un inquadramento fitosociologico coerente della vegetazione arbustiva a Bupleurum fruticosum
nell'area mediterranea, (2) analizzare la struttura e la composizione flostica; (3) e, infine, fornire maggiori
informazioni sull'ecologia e il dinamismo delle comunita a Bupleurum fruticosum.
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Fagus sylvatica woodlands on Mt. Etna: diachronic analysis and conservation

Ranno V. *, Sciandrello S*., Minissale P.%, Meireles C.?, Pinto Gomes C.%, Tavilla G., Gianpietro Giusso del
Galdo?!

! Department of Biological, Geological and Environmental Sciences, University of Catania, Catania, Italy
2MED - Mediterranean Institute for Agriculture, Environment and Development &amp; CHANGE — Global
Change and Sustainability Institute, Escola de Ciéncias e Tecnologia, Universidade de Evora, Pélo da Mitra,
Ap. 94, 7006-554 Evora, Portugal

*Corresponding author: veronica.ranno@phd.unict.it

The European beech, Fagus sylvatica L., is one of the most significant and widely distributed broadleaved
trees in Europe. Its natural range reaches Sicily in the south, Spain in the west, and northwest Turkey in the
east. The Fagus sylvatica forests are considered of primary conservation interest (9210* Apennine beech
forests with Taxus and llex) and are legally protected under the European Habitats Directive (EU Directive
92/43/EEC; Annexe |). In Sicily, beech woodlands occur in the northern mountain massif, between 1500 and
2000 m of altitude, on valleys and slopes facing north, in cool and shady conditions. These forests, that
support a wide variety of plants species and habitats, are in strong decline from a structural and functional
point of view due to the ongoing climate change. The Mount Etna, the highest (3357m a.s.l.) active volcano
in Europe, hosts the southernmost beech woodlands of EU which are more susceptible to climate change.
Our research aims to investigate and quantify the F. sylvatica woodlands of Mt. Etna changes over time,
through literature data, GIS tools and vegetation analysis. The method used resulted in new and detailed data
about the Etnean distribution of the European beech. These outcomes can be useful for the conservation and
management policies of Mount Etna Park.
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Il faggio europeo, Fagus sylvatica L., € una delle latifoglie pil importanti e diffuse in Europa. Il suo areale di
distribuzione raggiunge la Sicilia a sud, la Spagna a ovest e la Turchia nord-occidentale a est. Le foreste di
Fagus sylvatica sono considerate habitat primari di conservazione (9210* faggete appenniniche con Taxus e
llex) e sono giuridicamente protette ai sensi della Direttiva Habitat (Direttiva UE 92/43/CEE; Allegato 1). In
Sicilia le faggete sono presenti nel massiccio montuoso settentrionale, tra 1500 e 2000 m di quota, su valli e
versanti esposti a nord, in condizioni fresche e ombrose. Queste foreste, che ospitano un'ampia varieta di
specie vegetali e habitat, sono in forte declino dal punto di vista strutturale e funzionale a causa dei
cambiamenti climatici in corso. L'Etna, il vulcano attivo piu alto d'Europa (3357 m s.I.m.), ospita le faggete piu
meridionali dell'UE, e quindi piu suscettibili ai cambiamenti climatici. La nostra ricerca mira a indagare e
quantificare i cambiamenti delle foreste a F. sylvatica dell’Etna nel tempo, attraverso dati di letteratura,
strumenti GIS e analisi della vegetazione. Il metodo utilizzato ha prodotto dati nuovi e dettagliati sulla
distribuzione etnea del faggio europeo. Questi risultati possono essere utili per le politiche di conservazione
e gestione del Parco dell'Etna.
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Coastal environments correspond to geomorphological complexes encompassing different natural and semi-
natural habitats. Dune massifs, rear dune depressions, pebble ridges, rocky slabs, maritime cliffs and coastal
plains, constitute as many special refuges as possible for several plant species with high heritage value (Farsi,
2003; Khelifi, Bioret & Siab-Farsi, 2008, Khelifi, 2008).

Coveted for their ecological, landscape and cultural wealth, these fragile and varied environments are the
seat of intense economic activity which acts directly or indirectly on this biodiversity and its ability to cope
with environmental change.

The studies concerning the vegetation of the coast in Algeria are few if we consider the importance of the
coastal strip which is spread over 1622 km and the diversity of the resulting habitats. We can retain the works
of Négre (1964), Thomas (1968), Alcaraz (1979) and those more recent of Géhu et al. (1992, 1994).

The main objective of our work is the evaluation of the phytodiversity of the Algerian coast, an updating of
the data, with a contribution to the knowledge of phytocenoses and rare and endemic species, on which can
be based orientations in terms of management and restoration of the biodiversity that constitutes our natural
heritage.
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Les milieux littoraux correspondent a des complexes géomorphologiques englobant différents habitats
naturels et semi-naturels. Massifs dunaires, dépressions arriere dunaires, cordons de galets, dalles rocheuses,
falaises maritimes et plaines littorales, constituent autant de refuges particuliers pour plusieurs espéces
végétales a forte valeur patrimoniale (Farsi, 2003; Khelifi, Bioret & Siab-Farsi, 2008, Khelifi, 2008).

Convoités pour leurs richesses écologiques, paysageres et culturelles, ces milieux aussi fragiles que variés
sont le siege d'une intense activité économique qui agit de fagon directe ou indirecte sur cette biodiversité et
sur sa capacité a faire face aux changements environnementaux.

Les études ayant concerné la végétation du littoral en Algérie sont peu nombreuses si I'on considere
I'importance du linéaire cotier qui s’étale sur 1622 km et la diversité des habitats qui en résulte. On peut
retenir les travaux de Negre (1964), Thomas (1968), d’Alcaraz (1979) et ceux plus récents de Géhu et al. (1992,
1994).

Le principal objectif de notre travail est I'évaluation de la phytodiversité du littoral algérien, une actualisation
des données, avec une contribution a la connaissance des phytocénoses et des especes rares et endémiques,
sur lesquelles pourront se baser des orientations en matiére de gestion et de restauration de la biodiversité
qui constitue notre patrimoine naturel.
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The mapping of habitats and the assessment of their conservation status is crucial for spatial planning and
management of natural resources. The “Carta Natura” is an important Territorial Information Systems in GIS
areas for the knowledge of biodiversity, provided by the Italian State and in the framework law on protected
areas (L. 394 of 1991). It makes it possible to assess the conservation status of ecosystems, estimate the
ecological value of mapped units (habitats), and assess their environmental criticality similarly in all Italian
regions. In addition, it is useful to identify ecological connection areas for an effective design of the Ecological
Network. In Calabria, the Land Use map, provided by the Regional Administration ("Carta dei Luoghi" alla
scala 1:5000), was the starting point for representing the habitats of the Natura Map. The drawing up of the
map and the verifications were initiated with GIS tools and field activities carried out with two types of
surveys: quick surveys with recognition of the species characterising the habitat and the taking of photos,
and surveys of the vegetation of the habitat using the phytosociological method. A Nature Map database has
been developed for habitat coding; it will be used in the organization of the Nature Map Legend. For the
assessment of ecological integrity (El) at landscape level, several indicators were considered: naturalness,
habitat fragmentation, diversity of habitat types, dominant habitat types. Naturalness was assessed through
the Landscape Conservation Index (LCl), which varies between 0 and 1 and is proportional to the importance
of the natural habitats conserved. The results of these indicators elaborated by the GIS are compared with
those obtained from a different approach, in which the conservation status of habitats is assessed through a
series of indices that, using phytosociological surveys, take into account the floristic composition of habitats,
such as the Ecological Maturity Index (EIM), the Maturity Index (IM) and life form indices, that can provide
an effective and reliable tool for assessing the ecological integrity of different landscapes. The methodology
based on habitat analysis has proven to be an effective and reliable tool for assessing the conservation of
different landscapes.
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La cartografia degli habitat e la valutazione del loro stato di conservazione e essenziale per la pianificazione
territoriale e la gestione delle risorse naturali. La Carta della Natura & un importante sistema informativo
territoriale per la conoscenza della biodiversita, previsto dallo Stato italiano e nella legge quadro sulle aree
protette (L. 394 del 1991). Essa consente di valutare lo stato di conservazione degli ecosistemi e di stimare il
valore ecologico delle unita mappate (habitat) e di valutarne le criticita ambientali in modo analogo in tutte
le regioni italiane. Inoltre, & utile individuare aree di connessione ecologica per una progettazione efficace
della Rete Ecologica Regionale. In Calabria, la Carta dell'Uso del Territorio, fornita dall'Amministrazione
Regionale ("Carta dei Luoghi" alla scala 1:5000), ha rappresentato il punto di partenza per rappresentazione
degli habitat di Carta Natura. La realizzazione della carta e le verifiche sono state avviate con strumenti GIS e
con attivita di campo svolte con due tipologie di rilievi: rilievi speditivi con riconoscimento delle specie
caratterizzanti I'habitat e foto e rilievi della vegetazione dell'habitat con metodo fitosociologico. Per la
codifica dell'habitat e stato sviluppato un database della Carta della Natura che sara utilizzato
nell'organizzazione della Legenda della Carta della Natura. Per la valutazione dell'integrita ecologica (El) a
livello di paesaggio sono stati presi in considerazione diversi indicatori: naturalita, frammentazione
dell'habitat, diversita di tipi di habitat, tipo di habitat dominante. La naturalita & stata valutata attraverso
I'indice di conservazione del paesaggio (ILC), che varia da 0 e 1 ed & proporzionale all'importanza degli
ambienti naturali conservati. | risultati di questi indicatori elaborati dal GIS sono confrontati con quelli
ottenuti da un diverso approccio, in cui lo stato di conservazione degli habitat viene valutato attraverso una
serie e indici che, utilizzando i rilievi fitosociologici, tengono conto della composizione floristica di habitat,
come I'Indice di Maturita Ecologica (EIM), I'Indice di Maturita (IM) e gli indici delle forme di vita puo fornire
uno strumento efficace e affidabile per valutare l'integrita ecologica di diversi paesaggi. La metodologia
basata sull’analisi degli habitat si & dimostrata uno strumento efficace e affidabile per la valutazione della
conservazione di diversi paesaggi.
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Given the rapidity of global climate change and the significant time needed to identify changes in biodiversity
in situ. An innovative and faster method is eligible to minimize study time, as well as to better understand the
role of the different parameters influencing this change. This study will focus on the nature and quality of
soils, which play an important role in biodiversity variation.

There is a direct relationship between geodiversity and biodiversity. Where we can observe that Geology
influences in the climate and the substratum. The global pattern of continents (a consequence of plate
tectonics) influences global weather. Mountain chains affect regional weather patterns and aspects can
determine microclimate.

Our study area will be in the Chelif Neogene basins of northwestern Algeria. It is located between the littoral
massifs (Murdjadjo, Orousse, and Dahra) in the north and the Tessala.

Mountains, Ouled Ali, Béni Chougrane, and Ouarsenis in the south. Algeria's particular geographical position
in the Mediterranean region has resulted in a great diversity of biotopes occupied by a significant wealth of
flora.

The overall objective of this work is to determine the importance of geology in biodiversity using image
processing and remote sensing methodology combined with existing work and literature. However, we will
also focus on the role of urbanization in the variation and modification of plant biotopes. Our work will be
divided into three important phases.

i) determination of vegetation and soil types based on literature in our study area;

ii) image processing study to determine the type, location, and density of vegetation (other elements may be
added in the future) at different times (1945/1973/1980/200 and present) and after a major geological and
natural event (earthquake, liquefaction, fire, inundation, landslide) to determine and analyze their evolution
and the different influencing parameters;

iii) creation of various maps with the following information type of vegetation, type of soil according to
vegetation, their spatiotemporal location and distribution.

The advantage of this new study method using machine learning and image processing is the ability to
produce detailed maps about the geology, the vegetation, and the urbanization including different geological
and natural parameters or/ and majors event in different periods of time, also determines the principal
influencing factor.

As a synthesis, we can create a simulation about the influence of each parameter on the quality and the
guantity of vegetation and soil nature.
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Dada a rapidez das alteragdes climaticas globais e o tempo significativo necessario para identificar alteracGes
na biodiversidade in situ. Um método inovador e mais rapido é elegivel para minimizar o tempo de estudo e
compreender melhor o papel dos diferentes parametros que influenciam esta mudanca. Este estudo centrar-
se-a na natureza e na qualidade dos solos, que sdo essenciais para a variacdo da biodiversidade.

Existe uma relagdo directa entre a geodiversidade e a biodiversidade. Onde podemos observar que a geologia
influencia o clima e o substrato. O padrdo global dos continentes (uma consequéncia da tectdnica de placas)
influencia o clima global. As cadeias montanhosas afectam os padr&es climaticos regionais e os aspectos
podem determinar o microclima.

A nossa darea de estudo situa-se nas bacias neogénicas de Chelif, no noroeste da Argélia. Situa-se entre os
macicos litorais (Murdjadjo, Orousse e Dahra) a norte e as montanhas de Tessala, Ouled Ali, Béni Chougrane
e Ouarsenis a sul. A posicao geografica particular da Argélia na regidao mediterranica traduziu-se numa grande
diversidade de bidtopos ocupados por uma riqueza significativa de flora.

O objectivo geral deste trabalho é determinar a importancia da geologia na biodiversidade, utilizando
metodologias de processamento de imagem e de detec¢do remota combinadas com o trabalho e a literatura
existentes. No entanto, também nos iremos focar no papel da urbanizagdo na variagdo e modificagao dos
bidtopos vegetais. O nosso trabalho sera dividido em trés fases importantes.

i) determinacdo dos tipos de vegetacdo e de solo com base na literatura da nossa area de estudo;

ii) estudo de processamento de imagem para determinar o tipo, a localizagdo e a densidade da vegetagdo
(outros elementos podem ser adicionados no futuro) em diferentes momentos (1945/1973/1980/200 e
presente) e apds um grande evento geoldgico e natural (terramoto,

liguefacgdo, incéndio, inundacdo, deslizamento de terras) para determinar e analisar a sua evolucdo e os
diferentes parametros que influenciam;

iii) criacdo de vdrios mapas com a seguinte informacdo tipo de vegetacado, tipo de solo de acordo com a
vegetacdo, sua localizacdo espacio-temporal e distribuicdo.

A vantagem deste novo método de estudo que utiliza a aprendizagem automatica e o processamento de
imagens é a capacidade de produzir mapas detalhados sobre a geologia, a vegetacdo e a urbanizacao,
incluindo diferentes parametros geoldgicos e naturais ou/e eventos importantes em diferentes periodos de
tempo, o que também determina o principal factor de influéncia.

Como sintese, podemos criar uma simulacdo sobre a influéncia de cada parametro na qualidade e quantidade
de vegetacado e natureza do solo.
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The communities of nitrified grasslands rich in Chenopodium murale, Malva parviflora, Malva neglecta
Chrysanthemum coronarium, Hordeum leporinum have been studied by different authors. Gutte (1966)
already proposes the Malva neglecta communities in the Malvenion neglectae suballiance, and later Rivas-
Martinez (1978a) proposes the Malvenion parviflorae suballiance; years later Rivas-Martinez et al. (2001)
include the Urtico urentis-Malvetum neglectae communities in the suballiance described by Gutte, and 8
associations in Malvenion parviflorae, subordinating both suballiances to the Chenopodion muralis alliance.
Both authors make exhaustive studies from the phytosociological point of view, but do not provide edaphic
data. Subsequently, a group of nitrophilic associations are studied (Cano-Ortiz 2007; Cano-Ortiz et al. 2009),
from the phytosociological and edaphic point of view; among the syntaxa studied are the grasslands of Malva
neglecta, Malva parviflora, Urtica urens, Chyrsanthemum coronarium and Hordeum leporinum. More
recently Cano-Ortiz et al. (2014) carry out a study on the Hordeion leporini alliance in the Western
Mediterranean, for which they provide inventories from Greece, Italy, Morocco, Spain and Portugal. In said
study, due to the similarity in terms of the ecology and distribution of Malva neglecta and Malva parviflora,
the authors state that considering the edaphic parameters and distribution of both Malva species, and having
priority of name, the sub-alliance described by Gutte should be maintain the Malvenion neglectae suballiance
with its new alliance rank Malvidn neglectae (Gutte 1966) Cano-Ortiz et al 2014. Due to the doubts raised
about the taxonomy of Chrysanthemum coronarium Cano et al. (2017) carry out the taxonomic study of
Chrysanthemum coronarium var. concolor and var. discolor, and establish the taxa Glebionis coronaria and
Glebionis discolor. Based on this new taxonomy, we establish a new syntaxonomy for the Glebionis
communities, being included in the Resedo albae-Glebionenion coronariae sub-alliance (Cano-Ortiz et al
2014) nom. corr. (articles 43,44) ICPN (Theurillat et al. 2021), which is subordinate to Malvion neglectae. We
include in this sub-alliance several associations of which we propose 5 new ones.
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Las comunidades de herbazales nitrificados ricas en Chenopodium murale, Malva parviflora, Malva neglecta
Chrysanthemum coronarium, Hordeum leporinum han sido estudiadas por diferentes autores. Ya Gutte (1966)
propone las comunidades Malva neglecta en la subalianza Malvenion neglectae, y posteriormente Rivas-
Martinez (1978a, b) propone la subalianza Malvenion parviflorae; afios después Rivas-Martinez et al. (2001)
incluyen las comunidades de Urtico urentis-Malvetum neglectae en la subalianza descrita por Gutte, y 8
asociaciones en Malvenion parviflorae, subordinando ambas subalianzas a la alianza Chenopodion muralis.
Ambos autores hacen estudios exhaustivos desde el punto de vista fitosociolégico, pero no aportan datos
edaficos. Posteriormente se estudian un grupo de asociaciones de caracter nitréfilo (Cano-Ortiz 2007; Cano-
Ortiz et al. 2009), desde el punto de vista fitosocioldgico y edafico; entre los sintaxones estudiados se
encuentran los herbazales de Malva neglecta, Malva parviflora, Urtica urens, Chyrsanthemum coronarium y
Hordeum leporinum. Mas recientemente Cano-Ortiz et al. (2014) realiza un estudio sobre la alianza Hordeion
leporini en el Mediterrdneo Occidental, para ello aporta inventarios de Grecia, Italia, Marruecos, Espafia y
Portugal. En dicho estudio debido a la similitud en cuanto a la ecologia y distribucidon de Malva neglecta y de
Malva parviflora los autores expresan que atendiendo a los parametros edaficos y distribucidn de ambas
especies de Malva, y teniendo prioridad de nombre la subalianza descrita por Gutte se debe mantener la
subalianza Malvenion neglectae con su nuevo rango de alianza Malvion neglectae (Gutte 1966) Cano-Ortiz et
al 2014. Debido a las dudas suscitadas sobre la taxonomia de Chrysanthemum coronarium Cano et al. (2017)
realizan el estudio taxondmico de Chrysanthemum coronarium var. concolor y var. discolor, y establecen las
taxones Glebionis coronaria y Glebionis discolor. En base a esta nueva taxonomia establecemos una nueva
sintaxonomia para las comunidades de Glebionis quedando incluidas en la subalianza Resedo albae-
Glebionenion coronariae (Cano-Ortiz et al 2014) nom. corr. (articles 43,44) ICPN (Theurillat et al. 2021), que
esta subordinada a Malvion neglectae. Incluimos en esta subalianza varias asociaciones de las cuales
proponemos 5 nuevas.
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Environmental drivers filtering life forms at local scales are poorly investigated in general, and studies devoted
to this topic in the Mediterranean mountains are still missing. We investigated the role of edaphic and
topographic gradients in vegetation above 1900 m a.s.l. on Pizzo Carbonara (Madonie Mountains, Northern
Sicily), a carbonate massif extensively affected by karst erosion that gave rise to a system of sinkholes and
windy ridges alternating on the summit plateau. We sampled 42 vegetation plots, georeferenced with a sub-
metric GPS. Different topographic variables were derived from the regional technical map of Sicily, with 2 m
resolution, using QGIS. Additionally, several chemical and biochemical soil parameters were analysed for each
plot. The species were split into three life-form groups: chamaephytes, hemicryptophytes, and therophytes.
Data were analysed using different response variables: species richness, vegetation cover, and species
composition. For the first two response variables, a Generalised Linear Model (GLM) was run. The
compositional data were processed by distance-based redundancy analysis (db-RDA) through variation
partitioning. Results show that life forms are subject to differential filtering by edaphic and topographic
variables. These topographic conditions affect the relative performance of the co-occurring vascular plant
species, and consequently, the structure and composition of local plant communities.


mailto:corrado.marceno@unipg.it

XV INTERNATIONAL SEMINAR
BIODIVERSITY MANAGEMENT AND CONSERVATION
“Plant ecology and conservation in the Mediterranean area”
Linguaglossa (Sicily), ITALY / June 6"— 10" 2023

Influenza dei fattori edafici e topografici sulle forme biologiche nelle comunita montane Mediterranee

Marcend C.2*, Gristina A.S.2, llardi V.3, Chytry M.*, Garfi G.°, Jiménez-Alfaro B.°, Kozlowski G.”, Laudicina
V.A.% Paliaga S.% Pasta S.°, Venanzoni R.%, Guarino R.?

! Department of Chemistry, Biology and Biotechnology, University of Perugia, Italy

2Department DISTEM, University of Palermo, Palermo, Italy

3Botanical Unit, Department STEBICEF, University of Palermo, Palermo, Italy

“Department of Botany and Zoology, Faculty of Science, Masaryk University, Brno, Czech Republic
SInstitute of Biosciences and BioResources (IBBR), National Research Council (CNR), Palermo, Italy
8Research Unit of Biodiversity (UO/CSIC/PA), Oviedo University, Mieres, Spain

’Department of Biology and Botanic Garden, University of Fribourg, Fribourg, Switzerland
8Department of Agriculture, Food and Forest Sciences, University of Palermo, Palermo, Italy

*Corresponding author: corrado.marceno@unipg.it

| fattori ambientali che influenzano le forme biologiche a scala locale sono in generale poco studiati e per le
montagne Mediterranee mancano del tutto studi specifici. Abbiamo analizzato il ruolo dei gradienti edafici e
topografici della vegetazione alto montana, sopra i 1900 m s.l.m., di Pizzo Carbonara (Madonie, Sicilia
Settentrionale), massiccio carbonatico ampiamente interessato dall'erosione carsica che ha dato origine ad
un sistema di doline e creste che si alternano sul pianoro sommitale. Abbiamo effettuato 42 rilevamenti della
vegetazione, georeferenziati con un GPS submetrico. Diverse variabili topografiche sono state derivate dalla
carta tecnica regionale della Sicilia utilizzando QGIS. Per ciascun’area di rilevamento sono stati analizzati
diversi parametri chimici e biochimici del suolo. Le specie sono state suddivise in tre gruppi di forme
biologiche: camefite, emicriptofite e terofite. | dati sono stati analizzati utilizzando diverse variabili di risposta:
ricchezza specifica, copertura vegetale e composizione delle specie. Per le prime due variabili di risposta &
stato eseguito un Generalised Linear Model (GLM). | dati di composizione sono stati elaborati mediante
Redundancy Analysis (db-RDA) e Variation Partitioning (VP). | risultati mostrano che le forme biologiche
vengono differentemente filtrate dai fattori edafici e topografici, che a loro volta influenzano la performance
relativa delle piante vascolari, e di conseguenza, la struttura e la composizione delle comunita vegetali locali.
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A phytosociological overview on the Poterium spinosum communities in Italy
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Poterium spinosum L. is a SE-Mediterranean species widely distributed in Middle Eastern countries, and in
Cyprus, Crete, Greece, Albania, Croatia, Tunisia, Libya, Malta and Italy. In Italy this species has a discontinuous
to scattered distribution in Apulia, Basilicata, Calabria, Sicily and Sardinia, where it finds the western limit of
its distributional range. According to the IUCN criteria, it is classified as “Endangered” (EN) at the national
level (Gargano et al. 2007). Poterium spinosum communities form garrigues with a phrygana-like structure
and characterize the EU habitat type 5420 - “Sarcopoterium spinosum phryganas” (Biondi et al. 2009).
Although several studies have been carried out on these communities at regional or local level, a synthesis of
this vegetation type at the national level is still lacking. Based on a multivariate analysis of both literature and
unpublished relevés, this survey aims to provide a comprehensive and up-to-date framework of P. spinosum
communities in Italy.
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Poterium spinosum L. & una specie a distribuzione SE-Mediterranea ampiamente diffusa nella regione del
Medio-Oriente, presente anche in Cipro, Creta, Grecia, Albania, Croazia, Tunisia, Libia, Malta e Italia. In Italia
guesta specie & presente con una distribuzione da discontinua a frammentata in Puglia, Basilicata, Calabria,
Sicilia e Sardegna, dove raggiunge il limite occidentale del proprio areale. In accordo con i criteri della IUCN,
e classificata come “In Pericolo” (EN) a livello nazionale (Gargano et al. 2007). Le comunita a P. spinosum
formano garighe tipo frigana e caratterizzano I’'Habitat EU 5420 - “frigane a Sarcopoterium spinosum” (Biondi
et al. 2009). Sebbene siano stati condotti diversi studi a livello regionale e locale relativi a queste comunita,
manca ancora una sintesi a livello nazionale. Sulla base di analisi multivariate applicate a rilievi fitosociologici
pubblicati in letteratura e inediti, I'indagine ha lo scopo di fornire un quadro comprensivo e aggiornato sugli
aspetti a P. spinosum in Italia.
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Invasive non-native trees (INNTs) are an ever-increasing component of natural and seminatural communities
worldwide. However, for the high competitive ability of INNTs and their tendency to cover and dominate over
large areas, such a trend is commonly associated with a reduction of biodiversity along with a simplification
and banalization of ecosystems. These detrimental ecological effects are likely to impact more on protected
sites, established with the main aim to preserve native ecosystems and species. In this general framework,
we assessed the abundance and spread of the main INNTs occurring in the Special Areas of Conservation of
Sicily, being part of the Natura2000 network and designed according to the Habitats Directive (92/43/EEC). In
particular, we accessed the management plans of all SACs present in Sicily, that is about 200 protected sites.
We selected the INNTs having a higher ability to invade natural and seminatural habitats in Sicily, including
forest systems: Ailanthus altissima, Acacia saligna, Eucalyptus camaldulensis, Parkinsonia aculeata, Robinia
pseudoacacia and Vachellia karroo. We also took into consideration the inclusion in the list of invasive alien
species of Union concern pursuant to Regulation (EU) 1143/2014. Within the management plans, we found
three main information types concerning INNTs: presence/absence, abundance level and invasiveness status.
The results of the research will help to identify the most widespread INNTs as well as some patterns of tree
invasion in Natura 2000 sites of Sicily. Furthermore, we assessed whether well-known invasive tree species
are adequately considered as serious threats in the management efforts addressed to biodiversity
conservation in protected sites of Sicily.
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Gli alberi invasivi alloctoni sono una componente sempre crescente delle comunita naturali e seminaturali in
tutto il mondo. Tuttavia, per la loro elevata capacita competitiva e per la loro tendenza a coprire vaste aree
ed a dominarle, tale tendenza &€ comunemente associata a una riduzione della biodiversita insieme a una
semplificazione e banalizzazione degli ecosistemi. E probabile che questi effetti ecologici dannosi abbiano un
impatto maggiore sui siti protetti, istituiti con |'obiettivo principale di preservare gli ecosistemi e le specie
autoctone. In questo quadro generale, abbiamo valutato I'abbondanza e la diffusione dei principali alberi
invasivi alloctoni presenti nelle Zone Speciali di Conservazione (ZSC) della Sicilia, facenti parte della rete
Natura2000 e progettate secondo la Direttiva Habitat (92/43/CEE). In particolare, abbiamo consultato i piani
di gestione di tutte le ZSC presenti in Sicilia, ovvero circa 200 siti protetti. Abbiamo scelto gli alberi alloctoni
invasivi con una maggiore capacita di invadere habitat naturali e seminaturali in Sicilia, inclusi i sistemi
forestali: Ailanthus altissima, Acacia saligna, Eucalyptus camaldulensis, Parkinsonia aculeata, Robinia
pseudoacacia e Vachellia karroo. Abbiamo anche preso in considerazione la loro inclusione nell'elenco delle
specie esotiche invasive di rilevanza unionale ai sensi del Regolamento (UE) 1143/2014. All'interno dei piani
di gestione, abbiamo trovato tre principali tipi di informazioni riguardanti gli alberi alloctoni invasivi:
presenza/assenza, livello di abbondanza e livello di invasivita. | risultati della ricerca aiuteranno a identificare
gli alberi alloctoni invasivi piu diffusi e alcuni andamenti di invasione arborea nei siti Natura 2000 della Sicilia.
Inoltre, abbiamo valutato se specie arboree invasive ben conosciute siano adeguatamente considerate come
gravi minacce negli sforzi di gestione indirizzati alla conservazione della biodiversita nei siti protetti della
Sicilia.
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Heathlands, habitats of community interest, are structured by chamaephytes and dwarf nano
phanaerophytes dominated by Ericaceae (Gimingham et al., 1979) associated with Fabaceae (Ulex). They
constitute low ligneous vegetation such as scrublands, "maquis" and certain Cytisus Mediterranean
vegetation (Diaz Gonzales, 1998). Under marine influences, they present a physiognomy marked by halo-
anemogenic forms (Géhu, 1975). Coastal heathlands are characterized by a biological diversity resulting from
severe ecological constraints, which sometimes cause their stability. Some coastal heathlands could be
considered as primary or climax vegetation (Loidi, 2021). In the Armorican Massif, the floristic compositions
of the heathlands, bracken vegetation and grasslands are diverse and different dynamic trajectories do exist,
some communities are blocked at the stage of non-tree vegetation.

However, traces of anthropogenic use are omnipresent on the Armorican coastlines. Cliff top coastal
heathlands were integrated into peasant activity up to late XIXth century and have been maintained in certain
sectors, in a peasant multi-livestock activity that lasted until the mid-XXth century.

While knowledge of the ecological determinism of coastal heathlands can help to the understanding of
natural mechanisms, the historical and social dimensions seem to be essential.

We propose a multidisciplinary method, drawing inspiration from the historical ecology approach:
anthracology, rural history and the study of old registers, socio-historical survey of agro-pastoral uses and
landscape phytosociology. This multiple approach will clarify the vegetation dynamics for understanding the
influence of past uses and the future of the maritime cliffs landscape.

This communication aims to show the research issues and the first results. A focus will be made on the
cartographic study of a coastal cliff site, on the geoserial approach of the coastal heathlands, and their
landscape dynamics (Glemarec & Bioret, in press). Inventory and diagnostic tool are proposed for survey and
conservation management of maritime cliff sites (Glemarec & Bioret, in press).

The choice of nature and frequency of management methods seems important. Stable coastal heathlands,
considered as permanent vegetation and having (sub)primary character, can be managed without any
intervention, while coastal heathlands characterized by a natural progressive dynamic may be subject to
interventionist management.
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Les landes, habitats d'intérét communautaire, sont structurées par des chaméphytes et nanophanérophytes
bas dominées par des Ericaceae (Gimingham et al., 1979) associées a des Fabaceae (Ulex). Elles constituent
des végétations basses comme les fourrés, "maquis" ou certaines végétations méditerranéennes a Cytisus
(Diaz Gonzales, 1998). Sous conditions maritimes, elles présentent une physionomie marquée par des
accommodats halo-anémogenes (Géhu, 1975). Les landes littorales sont caractérisées par une diversité
biologique résultant de contraintes écologiques, qui parfois conditionnent leur stabilité. Certaines landes
littorales sont considérées comme une végétation primaire ou climacique (Loidi, 2021). Dans le massif
Armoricain, les compositions floristiques des landes, ptéridaies et pelouses sont diversifiées et des
dynamiques différentes existent, certaines communautés étant bloquées au stade de végétation non
arborée.

Cependant, des traces d'usages anthropiques sont omniprésentes sur le littoral armoricain. Les landes des
sommets des falaises littorales étaient intégrées a la vie paysanne jusqu'a la fin du XIXéme siecle et ont été,
dans certains secteurs, maintenues dans une activité paysanne de multi-élevage qui a duré jusqu'au milieu
du XXeme siécle.

Si la connaissance du déterminisme écologique des landes littorales peut aider a la compréhension des
mécanismes naturels, les dimensions historiques et sociales semblent essentielles.

Nous proposons une méthode pluridisciplinaire, s'inspirant de I'approche d'écologie historique
anthracologie, histoire rurale et étude des cadastres anciens, enquéte socio-historique des usages agro
pastoraux et phytosociologie du paysage. Cette approche multiple permettra de cerner les dynamiques
végétales pour comprendre l'influence des usages passés et I'avenir du paysage des falaises maritimes.
Cette communication vise a montrer les enj