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Impacts of non-native nitrogen-fixing trees in Italy: evidence from the invasion of Acacia s.l. 
and Robinia pseudoacacia (Fabaceae) 

Lorenzo Lazzaro, Giacomo Mei, Alicia T.R. Acosta, Claudia Angiolini, Dario Azzaro, Gianluigi Bacchetta, 
Simonetta Bagella, Elena Barni, Giuseppe Bazan, Maria E. Boi, Gianmaria Bonari, Salvatore Cambria, Maria 
L. Carranza, Giuseppe Caruso, Silvia Cascone, Laura Celesti-Grapow, Andrea Coppi, Maria C. de Francesco, 
Gianniantonio Domina, Emanuele Fanfarillo, Tiberio Fiaschi, Antonio Gabellini, Lorenzo A. Gianguzzi, 
Gianpietro Giusso del Galdo, Riccardo Guarino, Elisabeth Kindermann, Valentina L. A. Laface, Michele 
Lonati, Vanessa Lozano, Flavio Marzialetti, Pietro Minissale, Chiara Montagnani, Giulia Montepaone, 
Michele Mugnai, Carmelo M. Musarella, Enrico V. Perrino, Marco Pittarello, Lina Podda, Giovanni 
Rivieccio, Francesco Rota, Saverio Sciandrello, Giovanni Spampinato, Angela Stanisci, Adriano Stinca, 
Gianmarco Tavilla, Davide Tomai, Francesco P. Tozzi, Alessio Turco, Daniele Viciani, Robert P. 
Wagensommer, Camilla Wellstein, Thomas Wilhalm, Stefan Zerbe, Giuseppe Brundu 

Alien Species Working Group of the Italian Botanical Society, Firenze, Italy 

Abstract 
Non-native nitrogen-fixing trees are known to be among the most harmful invasive alien plants (IAPs), although 
their negative impacts on the ecosystem have not always been assessed in the different parts of the invasive 
range. The assessment of the impacts of these IAPs appears of relevant interest for an informed prioritization 
of the management efforts. We aimed at providing evidence on the ecological impacts of the main invasive 
nitrogen-fixing trees in Italy in a number of habitat types. 

Accordingly, we started, within the Alien Species Working Group of the Italian Botanical Society, a sampling of 
several case studies of invasion on the whole national territory, through paired vegetation plots (invaded vs 
non-invaded) for different target IAPs, invaded native habitats and areas/regions. The sampling design foresees 
the survey of structure and biodiversity of native and invaded plant communities. We included an assessment 
of the impacts on the topsoil via profile photos and analysis of the main chemical characteristics (N-C-P and 
pH) of soil samples (A and O horizons). 

More than 300 plots have been sampled in 8 regions (Calabria, Lazio, Molise, Apulia, Sardinia, Sicily, Tuscany, 
and Trentino Alto-Adige) for 5 species all belonging to Fabaceae: Acacia dealbata, A. mearnsii, A. saligna, 
Vachellia karroo and Robinia pseudoacacia, and further data was collected during spring 2022. We 
individuated more than 15 different natural vegetation types invaded (including habitats worthy of 
conservation according to Dir. no. 92/43/EEC). The impacts on biodiversity indices such as species richness, 
plant abundance and cover of canopy and shrub layer, showed high variability among the different IAPs and 
habitats, but with a general trend towards a degradation of the native biodiversity. The soil profiles showed 
relevant patterns of changes in the soil horizon stratification, most likely due to the changed condition of litter 
accumulation and degradation. 
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P7 
Terrestrial and freshwater alien invertebrates in Sicily and Malta (Central Mediterranean) 
Vera D’Urso1, Salvatore Brunetti1, Antonino Puglisi1, Salvatore Bella2, Thomas Cassar3,4, Arthur Lamoliere4, 
David Mifsud4, Giorgio Sabella1 
1Università di Catania – Dipartimento di Scienze Biologiche, Geologiche e Ambientali, Sezione di Biologia Animale 
“Marcello La Greca”, Catania, Italy. 2Consiglio per la ricerca in agricoltura e l’analisi dell’economia agraria (CREA). 
Centro di ricerca olivicoltura, frutticoltura e agrumicoltura, Acireale, Italy. 3Department of Biology, University of 
Malta, Msida, Malta. 4Institute of Earth Systems, University of Malta, Msida, Malta 

Abstract 
The Mediterranean is an important biodiversity hot-spot of global importance. Due to their central and 
strategic positions which allow for many commercial, cultural and international transit exchanges, the islands 
of Sicily and Malta also tend to be on the front line of the arrival of new alien organisms which threaten local 
biodiversity. The “FAST” Project (Fight Alien Species Transborder) aims to safeguard the biodiversity of the two 
islands by directly counteracting the phenomenon of biological animal and plant invasions. To this end, it was 
fundamental to build an up-to-date database of non-indigenous terrestrial and freshwater animal taxa with 
particular attention to invasive alien species (IAS), highlighting for each species the introduction pathways, 
ways of dispersion and degree of invasiveness in the two islands. The creation of such a database is a pre-
requisite for any future work related to the management of such organisms in the field 
(containment/eradication of IAS), citizen science (dissemination of knowledge) and export of management 
models of IAS applicable to other territories. The construction of the database required consultation of the 
main international databases (DAISIE, ISSG, CABI, GRIIS, GBIF); national databases (the checklist of the Italian 
fauna, speciesinvasive.it); various publications concerning single taxa or groups of taxa occurring in Central 
Mediterranean territories; as well as the addition of unpublished data collected personally by scientists 
involved in the project. Database construction was nevertheless met with difficulties such as prolific 
discrepancies in the sources consulted and considerable gaps in ecological and ethological knowledge on some 
taxa. For species introduced before the year 1500 and which have since become naturalized, the term 
“parautochthonous” was used. In the two islands, over 900 species of non-indigenous and cryptogenic species 
have been identified so far. 
 

P8 
Changes in occurrence and abundance of alien plant species over eight years along the Labe 
River 
Jan Čuda1, Zuzana Sejfová1, Petr Pyšek1,2, Věra Hadincová1 
1Czech Academy of Sciences, Institute of Botany, Průhonice, Czech Republic. 2Department of Ecology, Faculty of 
Science, Charles University, Prague, Czech Republic 

Abstract 
Riparian corridors belong to the most invaded habitats worldwide, but long-term studies that could enlighten 
changes in the abundance of aliens over time are rather scarce. Here, we focused on changes in alien plant 
species occurrence and abundance between 2012 and 2019 at seasonally emerged gravelly river beds along 
the Labe River in the north-western part of the Czech Republic. This unique habitat is of conservation concern 
because regular flooding maintains competitively weak plant species, such as the critically endangered annual 
Corrigiola litoralis.  
We selected 10 sites located along a 35 km long segment of the Labe River, of which seven represented natural 
habitats and three human-made habitats. All vascular plant species were determined, and their covers were 
estimated in 4 × 4 m plots during regular monitoring performed each year of the investigated period by the 
Povodí Labe service. 
Almost 200 plant species were recorded, of which 69 were aliens, including eight casuals, 39 naturalized and 
22 invasive species. The number and cover of alien species increased over time, with a minimum in 2014 (24 
alien species and 7.5% of the total cover) and a maximum in 2017 (42 and 30.5%, respectively). The most 
common alien species, found in 70% of plots, was Eragrostis albensis, a casual neophyte grass of unclear origin 
first recorded in the Czech Republic in 1968. The cover of some neophyte species, such as Ambrosia 
artemisiifolia, Amaranthus albus, and Xanthium albinum, increased over time while others like Acer negundo, 
and Juncus tenuis decreased in plots. Our results indicate a rapid increase of alien species on gravel river beds 
over eight years, which could have a negative impact on native plant communities. 



 
93 

P12 
Railways as a source of alien plants: a pilot study of the Central European freight corridors 
Josef Kutlvašr1,2, Simona Turková2, Martin Vojík2, Martina Kadlecová2, Petr Pyšek1,3, Jan Pergl1 
1Institute of Botany, Czech Academy of Sciences, Průhonice, Czech Republic. 2Faculty of Environmental Sciences, 
Czech University of Life Sciences Prague, Prague – Suchdol, Czech Republic. 3Department of Ecology, Faculty of 
Science, Charles University, Prague, Czech Republic 

Abstract 
Invasive species have a negative impact on the structure and functioning of entire ecosystems; many of them 
spread into the new regions by escaping from cultivation or are being introduced as an admixture of various 
commodities. One of the main pathways of introduction and spread is railway transport. We conducted a field 
survey along the freight railway corridor Břeclav – Kolín – Prague – Děčín (Central Europe, Czech Republic) in 
39 localities such as railway stations, railway yards and important railway junctions. Each locality was divided 
into three zones reflecting the type of management and land use: (i) rails and embankments, (ii) wider 
surroundings of the station, and (iii) surroundings of buildings. The abundance of each plant species in each 
zone was recorded using a semi-quantitative scale of occurrence: 1 = occasional, 2 = rare, 3 = scattered, 4 = 
abundant, 5 = dominant. The inventory at these localities was compared with historical data to determine (i) 
whether alien species continue to spread, (ii) whether there is a relationship between the time of introduction 
and the invasion stage (casual, naturalized or invasive in the Czech Republic), and (iii) to record newly 
introduced species. Preliminary results from a part of the studied freight corridor (13 localities) show that the 
number of alien plants is increasing, and several invasive species have started to spread along the rails in past 
years. In total, we found 13 new invasive species compared to historical data. Several invasive species 
(Ailanthus altissima, Solidago canadensis, Conyza canadensis) frequently form dominant stands in the wider 
surroundings of the railway stations. The data can be used to evaluate the spread of alien species and predict 
the invasion potential of newly introduced alien species. 
 
P13 
A database of alien plants present in Sicily and Malta: a comparison between two close 
Mediterranean islands with a common management plan 
Stephen Mifsud1, Sandro Lanfranco2, Arthur Lamoliere3, David Mifsud3, Saverio Sciandrello4, Sandra 
Biondolillo4, Salvatore Cambria4, Gianmarco Tavilla4, Pietro Minissale4 
1EcoGozo Directorate, Ministry for Gozo, Xaghra, Gozo, Malta. 2Department of Biology, Faculty of Science, University 
of Malta, Msida, Malta. 3Institute of Earth Systems, University of Malta, Msida, Malta. 4Department of Biological 
Geological and Environmental Sciences, University of Catania, Catania, Italy 

Abstract 
The development of a common database of alien plant species present in Sicily and Malta is one important 
target of the FAST project funded under Interreg V-A Italia-Malta 2014-2020 call 2/2019. The project, in full 
coherence with European strategy for the protection of the biodiversity, will counteract the introduction, 
naturalization and spread of invasive alien species (IAS) that damage the natural and seminatural environments 
in Sicily and in Malta by means of: (i) their recognition and categorization within priority’s scale; (ii) their control 
and/or eradication in some Natura 2000 sites; (iii) the identification and management of pathways and the 
means of introduction and dispersal; (iv) the data processing of guidelines and adoption of best practices and 
(v) education and environmental awareness by several means of communication. 

Our work, has made it possible to create a common database of the alien plant species recorded from the two 
islands. Data was retrieved from both the scientific literature and from our own field studies. This made it 
possible to quantify the alien species reported so far for the two islands (almost 600 in Sicily and over 450 in 
Malta) as cryptogenic, casual, naturalized and invasive. The comparison between the alien plants present in 
Sicily with those present in Malta highlighted the fact that even though the habitats and the surface area are 
different, the number of alien species is high on both islands and many species are also in common to both. 
Some alien taxa invasive to Sicily have yet to arrive in Malta. Hence the need to develop effective prevention 
strategies. 

Using a prioritization scale, a small number of species that are mostly invasive or that potentially could become 
more invasive were chosen (about 150 for Sicily and 100 for Malta), of which most are in common to both 
islands. 
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Application of spectral signature of selected Invasive Alien Plants (IAPs) of Malta and Sicily for 
ecological monitoring 

Arthur Lamoliere1, Sandro Lanfranco2, Gianmarco Tavilla3, Immanuel Joseph Grima4, David Mifsud1 

1Institute of Earth Systems, University of Malta, Msida, Malta. 2Department of Biology, University of Malta, Msida, 
Malta. 3University of Catania Dept. of Biological, Geological and Environmental Sciences Sect. Plant Biology, Catania, 
Italy. 4Plant Protection Directorate, Ministry for Agriculture, Fisheries, Food and Animal Rights, Lija, Malta 

Abstract 

The detection and characterization of spectral signatures offer an efficient and cost-effective method for the 
assessment and monitoring of the distribution range of IAPs. The development of geospatial technology, 
specifically remote sensing, is no longer limited to satellite imagery. In fact, in the last decade, consumer-grade 
Unmanned Aerial Vehicles (UAVs) have extended the accuracy of vegetation mapping.  

Spectral characterization of the most widespread IAPs of the Maltese Islands (including Agave spp., Ailanthus 
altissima, Arundo donax, Cardiospermum spp., Ricinus communis  and Opuntia ficus-indica) is being used to 
produce vegetation maps in Special Areas of Conservation (SACs) of the Maltese Islands, including L-Inħawi 
tax-Xlendi u tal-Wied tal-Kantra (Gozo); Rdumijiet ta’ Malta: Mix-Xaqqa sal-Ponta ta’ Bengħisa (western coast 
of Malta) and Il-Magħluq tal-Baħar ta’ Marsaskala (southern Malta). All mentioned localities are protected 
areas of the Natura 2000 network of the Maltese Islands.  

Using open access satellite imagery available from the USGS Earth Explorer portal, published data from the 
SIntegraM project and novel material from dedicated UAV surveys, the spatial distribution and range expansion 
of IAPs will be assessed and validated by ground-truthing. The variability of the spectral signature due to the 
species phenology and seasonal illuminance is considered in the classification method used for the vegetation 
mapping. 

The workflow of the methodology will be easy to follow, accessible to everyone and reproducible. The dynamic 
mapping of IAPs over time would set the baseline for future conservation measures and facilitate the science-
based management of the protected areas.  

This work is supported by the FAST Project “Fight Alien Species Transborder” Programme INTERREG V-A Italia-
Malta 2014–2020. 
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P35 

iPhenology – a new approach to analyze phenological patterns 
Yves P. Klinger1, R. Lutz Eckstein2, Till Kleinebecker1 
1Justus Liebig University, Giessen, Germany. 2Karlstad University, Karlstad, Sweden 

Abstract 
To halt the spread of Invasive Alien Species (IAS), it is critical to understand which factors lead to successful 
invasions. Among these factors, the phenology of invasive plants is one of the most crucial and understudied 
aspects. Phenology explores the timing of recurring biological events. The capability to reach pivotal 
reproductive stages such as flowering and seed production in new environments is a prerequisite for species 
to persist across geographical ranges. In particular, studies on the latitudinal phenological patterns of IAS can 
provide valuable information to understand future range shifts. Despite their importance, empirical studies on 
the phenology of IAS across larger geographical scales are rare. This is mainly because phenological studies 
require frequent simultaneous observations. Thus, these studies are costly and hard to organize. 

The use of freely available digital data has the potential to overcome these challenges and to provide 
unprecedented amounts of research data. However, little research has yet tracked the phenology of IAS using 
these approaches. We use iPhenology to observe the flowering and seed production of the invasive garden 
lupine (Lupinus polyphyllus) as a model species across its invaded range in Europe. To this end, we collected 
image-based observations of the species from the GBIF-database between 2019 and 2021. Overall, 3,500 
unique observations were analyzed and classified according to their phenology. The dataset comprises images 
derived from species identification applications, the citizen science network iNaturalist, and national 
observation networks. We analyze spatio-temporal patterns and explore possible drivers of the garden lupine’s 
phenology. We compare the results to expert observations throughout Europe and assess the suitability and 
limits of the approach for future applications.  
 
 
P36 

Fighting Alien Species Trans-border. A Citizen Science perspective 
Simone Cutajar1, Daniel Mangion1, Arthur Lamoliere1, Oscar P. V. Lisi2, David Mifsud1 
1University of Malta, Msida, Malta. 2University of Catania, Catania, Italy 

Abstract 
Citizen Science has come a long way since the voluntary collection of specimens by naturalists in the 16th and 
17th Century. Indeed, developments in information technology and recent trans-disciplinary collaborations 
have transformed the efforts of once solitary individuals into an environmental movement with the potential 
to address important international issues. One such collaborative project is Interreg's Italia-Malta’s FAST 
project (Fighting Alien Species Trans-border) which aims to counteract the introduction, naturalisation and 
spread of invasive alien species which pose a threat to the ecology of several high nature value sites within 
Sicily and the Maltese archipelago. The choice of these islands is important for their trans-border role in the 
Mediterranean region. 

Although there are numerous Citizen Science projects currently being undertaken globally, the FAST project is 
unique for the Maltese Islands in the sense of it being the first national BioBlitz organised on the Islands. The 
bioblitz will be targeting a Natura2000 site over four days. Participants will be receiving data-collection training 
for invasive species before joining the bioblitz. At the end of their participation, Citizen Scientists will be asked 
to fill a standardised international survey developed by European BioBlitz Network (DITOs Consortium 2019). 

During this presenttion talk we will be discussing the conservation impact of this rapid data collection of 
invasive species in a protected site as well as the motivations of the participants to continue volunteering as 
Citizen Scientists in the future. 
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EFFECTIVENESS OF PAST AND CURRENT CONTROL MEASURES AND NATIVE 
COMMUNITIES RESTORATION EFFORTS 

P86 
Management towards the eradication of Pennisetum setaceum from the island of Gozo 
Stephen Mifsud 

EcoGozo Directorate, Victoria, Malta 

Abstract 
Pennisetum setaceum has become a serious invasive species in many coastal areas and islands situated in the 
southern parts of Europe, including the Canary Islands, Madeira, Sardegna, Sicily and the Maltese Islands. It 
soon became an invasive alien species of EU concern when the European Commission, by implementing 
Regulation 2017/1263, obliged member states to manage and restrict the spread of the species. In a short time 
from its first introduction in the Maltese Islands (around the year 2007), the species had escaped considerably 
both in mainland Malta and in Gozo – the second-largest island of the Maltese archipelago with a surface area 
of 67 km2. It first escaped in urban areas and later spread in some rural communities, including Natura 2000 
sites. In 2017, the EcoGozo Directorate within the Ministry of Gozo embarked on a mission to control and 
possibly eradicate this alien grass from Gozo. With restricted personnel and budget but a wise strategy, about 
90% of the Pennisetum population recorded in at least 65 locations has been eradicated within five years of 
operation. Several simple strategies have been adapted, which have resulted in the desired accomplishment. 
This presentation gives a brief account of how this was achieved and what strategies have been used, namely 
Citizen Science and media technology for mapping, persistent monitoring, public involvement, and site-specific 
solutions for removing the plants from the various habitats in Gozo. Repeated interventions allowed us to 
reach some observations on how to prevent regrowth and that was instrumental in preventing the spread of 
plants and seeds. Some NGOs, local councils, and the Environment Resource Authority have also played helpful 
roles in this success story, which still does not have a jovial end because the ecology and surviving adaptations 
of Pennisetum setaceum are enormous. 
 
P87 
All or nothing – Estonia’s experience in Heracleum IAS eradication 
Eike Tammekänd 

Environmental Board, Pärnu, Estonia 

Abstract 
In Estonia, Sosnowsky`s hogweed (Heracleum sosnowskyi) is a heritage from Soviet Union. It was grown in the 
fields for silage and was left spreading when USSR collapsed. In 2003, Estonia decided to launch eradication 
project due to the threat to biodiversity and human health. The project started in two counties where the 
plants were dug up. In 2005, an eradication plan was compiled and state needed to turn its focus on the whole 
hogweeds population – entire Estonia. 

Good management plan needs accurate basic data – where and how much hogweed we have. By 2010 ca 1,300 
hectares of hogweed was collected as MapInfo layer and eradicated. By 2022, there is ca 3200 ha of hogweed 
colonies in database (ca 100 ha new areas per year). 

Eradicators are found through public procurement and for example in 2021 the cost was 387,457 euros in total 
(whole Estonia, state budget). Eradicators have to follow exact guidelines and dates. The main method has 
been treating hogweed plants with glyphosate based herbicides. The amount of colonies where the plants are 
dug up is increasing – water protection zones, ecological farmlands, low-density colonies, etc. For example in 
2022 ca 1,300 ha have been treated with herbicides, ca 900 ha with shovels. 

Since the seedbank is vital up to 10 years in the soil, the eradication has to be consistent. By now we consider 
that 620 ha has been cleaned from hogweeds but every year we find some places where hogweeds have 
regrown. 

Whole-state eradication project is more then 30 contracts every year. It needs constant work with rising public 
awareness (social media, advertising), actions against spreading (co-operation with road administration, 
obligations in agriculture), special care on the borders and restricted areas (Russian border, military areas), 
quick action in case of new sites and flexible approach to the eradication methods. 


