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PREFACE 

The introduction and spread of non-native invasive species (NIS) in new environments have had dramatically negative 

ecological and economic impacts worldwide. Following habitat loss, NIS are the greatest threat to native biological 

diversity and a growing problem as they continue to spread. They impact public safety, degrade nature, potentially 

undermine ecosystem functioning, and cause huge costs when they arrive and establish in a new area, and this growing 

problem is exacerbated by climate change. New species are usually introduced to novel environments with the aim of 

food utilization, ornamental and sportive fishing, as a result of either accidentally or unauthorized translocations. 

Increasing number of studies on successful non-native species that are becoming invasive have clearly revealed 

negative impacts of these species on native/endemic species, ecosystem structure and services. These studies have 

universally focused on understanding impact mechanism of non-native species, establishing early detection systems, 

assessing invasiveness risks and proposing management options. 

In Turkey, NIS had its genesis in 2010, with an international workshop entitled “New Approaches for Assessing the 

Impacts of Non-native Freshwater Fishes in the Mediterranean Region” organized by Muğla Sıtkı Koçman University 

and it was an important beginning to discuss and attract a common awareness regarding NIS/invasive alien species 

(IAS) in Mediterranean Region. Following this, a national workshop in Türkiye on invasive freshwater species was 

held at Istanbul University, Faculty of Fisheries in 2013 and proposed a national action plan for invasive species in 

Türkiye. After four years since this workshop, again in Muğla Sıtkı Koçman University a wider scoped international 

workshop including all aquatic and terrestrial invasive species entitled “II. Invasive Species Workshop: Global Meeting 

on Invasive Species Ecology” was organized.  

Although all these previous meeting series were comprehensive forums, there is a need now for review of accumulated 

scientific knowledge; presentation of the latest research; introduction of new technologies for prevention, monitoring 

and control; discussion of policy and legislation; and showcasing public education and outreach initiatives that raise 

awareness of NIS. This has been become more relevant since trade, technology and production techniques that have 

taken place much faster and more effectively in recent years, especially under the effects of climate change. This is 

also true for Türkiye, which is in a geographically unique and vulnerable position. To this end, many research have 

been increasingly carried out studies regarding the existence, detection, risk assessment and effects of NIS on the 

ecosystem in Türkiye. However, combating such global problems is possible with international cooperation and the 

creation of national legal infrastructures. The European Union has published the Regulation (EU) 1143/2014 on 

invasive alien species for combating invasive alien species in terrestrial and aquatic environments and requested the 

necessary studies to be carried out for the harmonization of candidate and member countries with this regulation. 
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In line with the regulation, EU based Instrument for Pre-Accession Assistance (IPA) II project entitled ‘Addressing of 

invasive alien species threats in terrestrial areas and inland waters in Turkey’ was started in Türkiye by Ministry of 

Environment, Urbanization and Climate Change General Directorate of European Union and Foreign Relations as 

contracting authority and Ministry of Agriculture and Forestry General Directorate of Nature Conservation and 

National Parks as beneficiary. To ensure resilience of these ecosystems, the Project is aiming to get NIS under control 

in terrestrial areas and inland waters in Türkiye. The Contract, including the preparation of a draft by-law and the 

establishment of an inter-sectorial advisory board, will contain technical assistance and capacity improvement 

activities which encourage the analysis and development of Turkish legal structure controlling IAS. In this context, 

strategies, action plans and management plans are prepared, trainings are delivered, a database is developed, 

management capacities of authorized governmental departments concerning the control of target IAS are improved, 

and public awareness activities are implemented. Additionally, pilot applications are implemented to control 

population of target 6 terrestrial/inland water IAS in selected areas. The project is expected to provide (i) prepared 

legal basis for the control of invasive alien species in terrestrial areas and inland waters of Turkey, (ii) 

controlled/eradicated invasive alien species of interest, (iii) improved management capacity of institution staffs and 

(iv) increased public awareness. The project has 6 target invasive alien species, namely, Bur cucumber (Sicyos 

angulatus) Rose-ringed parakeet (Psittacula krameri), Red-eared slider (Trachemys scripta elegans), Nutria 

(Myocastor coypus), Gibel carp (Carassius gibelio) and Eastern mosquito fish (Gambusia holbrooki) in different pilot 

areas of Türkiye.  

So far, most of the project activities have successfully been completed, including preparation of draft by-law on IAS, 

delivery of a series of trainings, preparation of draft strategy and action plan on IAS, development of urgent action 

plans and mid/long-term management plans for pilot invasive alien species and implementation of control activities 

for pilot species. As one of the following activities of the project we organize an international conference entitled 

‘Invasive alien species threat: from theory to practice’ between 19-21 September 2022 in Ankara, Türkiye. We believe 

that the outcomes of this conference will be very useful for everyone who is working on invasive alien species at 

institutes, universities, ministries and non-governmental organizations.            

Looking forward to seeing you in Ankara, 

Sincerely, 

Prof. Dr Ali Serhan TARKAN 

President of the Scientific Committee 
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Comparing Strategy of Türkiye on Invasive Alien Species 

with the European Approach 

Ahmet Uludağ 
 

Çanakkale Onsekiz Mart University 

 

 

ABSTRACT 

Türkiye is preparing her strategy on invasive alien species (IAS). The proposed strategy to be 

accepted by authorities were prepared Türkiye’s specific conditions. However, it has many 

common points such as being participatory and precautionary, and having three-level hierarchical 

management approach as well. The first strategic approach, “Interim guiding principles for the 

prevention, introduction, and mitigation of impacts of alien species” was accepted by COP5 of 

CBD in 2000 which is followed by “Global strategy on invasive alien species” by IUCN in 2001 

that has three-level approaches and other issues such as capacity building, research monitoring etc. 

following to five introductory chapters. It also promotes preparing country strategic plans on IAS, 

relating IAS with global changes, and cooperating internationally.  European strategy on IAS were 

prepared by Convention of Europe in 2003. The countries prepared their strategies depending on 

their acquis and understanding of citizens. Strategy of Türkiye also takes the conditions of the 

country and the people. 

Keywords—Invasive alien species, management strategies 

 

 

 

 

 

 

 

 
 

 



CONFERENCE ON “INVASIVE ALIEN SPECIES THREAT: FROM THEORY TO PRACTICE” 

19-21 SEPTEMBER 2022  
 

 

1 0  

 

An Overview of the Financial Tools for Research in 

Europe. The Case of Invasive Species 

Alfonso Jiménez*, María Carmen Garrigós (*: corresponding author) 
 

*: alfjimenez@ua.es, ORCID: 0000-0003-1043-6759 
1: Department of Analytical Chemistry, Nutrition & Food Sciences, University of Alicante, Alicante, Spain 

 

 

ABSTRACT 

Financial issues are key for research in every field and every actor in research activities, 

universities, technological institutions and companies, needs to get deep knowledge on this subject. 

The requirements for quality as well as the high costs of instrumentation, machinery and 

consumables are extremely difficult to afford by research institutions, hindering the development 

of innovative methods and processes. In addition, difficulties offered by the rising costs of raw 

materials (in particular those derived from oil) and energy will also result in major problems to 

successfully conclude research programs already on-going. The main goal of this lecture is to cover 

a complete overview of the financial trans-national instruments offered by the European 

Commission (EC) to researchers to support their work and to help them to overcome these 

economic problems. The recently-launched Horizon Europe program will be discussed as well as 

other financial tools such as the Circular Bio-based Europe Joint Undertaking (CBE-JU) and other 

public-private partnerships. In particular, the promotion of circular economy strategies will 

represent a major challenge to institutions and companies involved in research, and an important 

part of this lecture will focus on the main instruments offered by EC to support this important 

subject. More specifically, the current calls with interest in topics related to invasive species and 

the possibilities of valorization of such important sources will be presented while possibilities for 

collaboration between EC member states and associated countries will be discussed. We hope that 

the final conclusion of this lecture will be the deep knowledge on financial tools offered by the EC 

and other institutions and hopefully the possibilities for future collaboration between participants 

in this conference. 

Keywords—Research, Financial tools, European Commission, Collaborative projects Invasive 

alien species 
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Common Carp Stocking as Best Management Practice to 

Gibel Carp Invasion in Turkey? An Ecological Perspective 

Ali Serhan Tarkan *,1, Özgür Emiroğlu2, Sadi Aksu3, Esengül Köse4, Irmak Kurtul5, Sercan 

Başkurt2, Oğuzcan Mol2, Emre Çınar2 (*: corresponding author) 
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ABSTRACT 
 

Invasive species can lead to wide ranging detrimental impacts in their receiving ecosystems, 

ranging from altered individual behaviours in native species through to alterations to ecosystem 

functioning. Understanding the ecological processes enabling these impacts to develop is crucial, 

such as predation pressure and competition. Notably, an important first step in assessing the 

strength of ecological impact of a non-native species is determining their trophic interactions with 

native species and their integration into the food-web. Where the strength of inter-specific 

competition is high and the non-native species establishes an abundant population then some native 

species may be displaced from their original trophic niche via competitive exclusion. In Turkish 

freshwater ecosystems, gibel carp Carassius gibelio is one of the most invasive species and there 

has been some effort for its control through physical removal. The preliminary studies indicated 

that niches of the most stocked fish in Turkey, common carp Cyprinus carpio and gibel carp 

overlapped. However, it is not known if this is true at a wider scale and what factors are affecting 

it. Here, we tested the trophic interactions of common carp with gibel carp in a series of natural 

and artificial water bodies, which have variable environmental structure and fish communities in 

west Anatolia, using a bulk stable isotope approach (δ13C, δ15N). In total, six sampling sites of 

which two natural lakes and four reservoirs were sampled. Across all water bodies, stable isotope 

metrics revealed that gibel carp trophic (isotopic) niche size was considerably larger than common 

carp and their niches showed some convergence, overlapping by 48%. Both species occupied a 

larger niche in the reservoirs than natural lakes but in both cases gibel carp had slightly larger niche 

size than common carp. The same was true in the presence of top-predator, perch Perca fluviatilis 

in the sampled lakes except for remarkably larger niche sizes of gibel carp than common carp. 

Niche sizes were similar in sites with common carp in presence and absence of gibel carp but their 

niches were largely diverged. Mixing models consistently showed that gibel carp was the least prey 

choice, whereas common carp were mostly one of the most preferred food items of perch.  
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These results suggest that the common carp stocking could be a good complementary 

management option after successful removal of invasive gibel carp, especially in Anatolian 

reservoir ecosystems without top predators such as perch.  

Keywords—Niche overlap; Perch; Interspecific competition; Freshwater ecosystems, Isotope 

approach 
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The Challenges and New Opportunities for DNA-Based 

Biomonitoring of Aquatic Invasive Species 

Bilgenur Baloğlu 
 

Thermo Fisher Scientific, 5823 Newton Drive, Carlsbad, CA, USA 

Institute of Translational Genomics, University of Southern California, Los Angeles, CA, USA 

 

 

ABSTRACT 

Aquatic invasive species detection via morphological identification is often time-consuming and 

can require a high level of taxonomic expertise. The early detection of invasive species is important 

for preventing their establishment and spread, henceforth limiting their effects on aquatic 

communities. Environmental DNA (eDNA) methods analyze DNA collected directly from the 

environment, such as from water, soil, and air. eDNA detection approaches of bulk samples have 

been applied for invasive species detection, however, it is often difficult to detect all the species 

present in a bulk sample using High-throughput Sequencing (HTS). This can – in parts – be 

attributed to the shorter read lengths most HTS instruments generate. Moreover, most HTS 

platforms are not portable, making in situ field-based sequencing not feasible. Oxford Nanopore 

sequencing platforms such as the MinION represent an exception to that, and they are also known 

to provide longer reads albeit limited by rather high error rates (~12-15%).  

Optimized molecular and bioinformatics workflows in studies that combine eDNA and 

nanopore sequencing have shown increased accuracy, which paves the way for making molecular 

detection of invasive species more widely accessible while decreasing sample turnaround times 

substantially. In my seminar, I will highlight some of the challenges we’ve overcome related to 

species identification and habitat assessment, particularly for invasive species monitoring. I will 

focus on the use of Next Generation Sequencing and Nanopore sequencing for cost-effective and 

accurate biodiversity monitoring and I will end my talk with research directions I see for the future 

of DNA based biomonitoring. 

Keywords—Invasive alien species 
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Contributions to the Ichthyofauna of Turkish Part of Aras 

River, with Remarks on the Rapid Spread of Exotic Amur 

goby (Rhinogobius lindbergi) 

Cüneyt Kaya*,1, Hazel Baytaşoğlu1, Esra Bayçelebi1 Münevver Oral1, İsmail Aksu1 

 (*: corresponding author) 
 

*: cuneyt.kaya@erdogan.edu.tr, ORCID: 0000-0002-4531-798X 
1: Faculty of Fisheries, Recep Tayyip Erdogan University, Rize, Türkiye 

 

 

ABSTRACT 

Aras River is one of the most diverse river systems in the Middle East in terms of biodiversity. 

In the scope of this study, two surveys were conducted in October 2020 and July 2022 at B-20 

canal which is a drainage of Aras River and significant for biodiversity. Samus 1000 model electro 

shocker device was used for the field studies to collect fishes. B-20 canal is one of the easternmost 

tributaries of the Aras River in Türkiye and is located very close to the Armenian border. Recent 

studies have shown that this river is the richest tributary of the Aras River in terms of number of 

fish species. Our last surveys yielded a new genus record for Türkiye, three invasive species, and 

two native species, in addition to the previous records. The new record for the genus Rhinogobius 

in Türkiye is herein reported based on one adult and one juvenile specimen of exotic Rhinogobius 

lindbergi. Taxonomic identification of R. lindbergi was also confirmed by mitochondrial 

cytochrome Oxidase C Subunit I gene (COI) sequences. R. lindbergi has extended its range from 

the Amur River (China) to the Aras River (Turkey) within two decades. Therefore, it is thought 

that R. lindbergi has the potential to spread Europe and disrupt the ecological balance in near future. 

In this study, native Rutilus lacustris is recorded first in Turkey, based on three individuals. 

Besides, the occurrence of invasive Gambusia holbrooki was documented first by observed 

material in the Turkish part of Aras River. Also, two poorly known invasive species (Carassius 

gibelio and Pseudorasbora parva) and native Luciobarbus capito in upper Kura and Aras drainages 

were recorded first in the B-20 canal.  

Keywords— Amur goby; exotic; invasive species; mosquito fish; new record. 
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Effective Management and Control Practices for Aquatic 

Invasive Alien Species 

Daniela Giannetto* (*: corresponding author) 
 

*: danielagiannetto@gmail.com, ORCID: 0000-0002-3895-5553 

Department of Biology, Faculty of Science, Muğla Sıtkı Koçman University, Mugla, Turkey 

 

 

ABSTRACT 

Among all the existing management practices for aquatic invasive alien species, the most 

effective method to preclude their spread is to prevent the introduction of non-native species 

through stringent biosecurity measures like those successfully established in countries such as 

Australia and New Zealand. It is widely known, in fact, that early detection and rapid action, 

persistent efforts, and a good understanding of invasion ecology can lead to the successful 

management of invasive alien species. However, these methods can not be applicable in cases when 

the invasive alien species has already spread in the new area. In this case, alternative management 

practices like eradication, control, or mitigation should be taken into consideration. Besides, it is 

essential to carry on a preliminary assessment to accumulate all information available, evaluate all 

potential methods, and then select the best approach to achieve the target level of control. The 

effectiveness of management practices changes according to the management goal, time allocated, 

funding, and severity of the species invasion but also to the social perception of the species. This 

aspect is really important because invasive alien species management actions often lead to social 

conflicts and policymaker decisions can be strongly influenced by public standpoints. 

This study aims to summarize the available practices for the management and control of aquatic 

invasive alien species and to report some examples of effective practical actions used around the 

world for the management and control of aquatic invasive alien species. An integrated approach to 

invasive alien species management involving also the social aspect and based on the integrated 

application of a range of different methods is widely suggested. 

Keywords— early detection; control; eradication; citizen science; integrated management.  
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Assessing the Distribution and Potential Impact of 

Rainbow Trout Oncorhynchus Mykiss (Walbaum, 1792) in 

Aquatic Systems of Burdur Province 

Deniz İnnal*1, İskender Gülle1, Fahrettin Küçük2 (*: corresponding author) 
 

*: innald@yahoo.com, ORCID: 0000-0002-1686-0959 
1Department of Biology, Burdur Mehmet Akif Ersoy University, Burdur, Turkey 

2 Faculty of Eğirdir Fisheries, Isparta University of Applied Sciences, Isparta, Turkey 

 

 

ABSTRACT 

Aquatic habitats of Burdur Province contain a distinctive fish fauna characterized by endemic 

species. Anthropogenic pressures have induced changes in the physical, chemical, and biological 

components of Burdur's aquatic habitats in recent decades.  

More than 30 nonindigenous freshwater fish species are reported from Turkey. Rainbow trout 

[Oncorhynchus mykiss (Walbaum, 1792)] is considered one of the world's worst invasive species. 

It is extremely valuable to fish farms in Turkey, yet live specimens frequently escape into 

surrounding open waters. The impacts of rainbow trout introduction on a water body are quite 

complex and appear to depend on the ecosystem structure, such as hydrology, fish community 

structure, feeding activity, and prey-predator interaction etc. Rainbow Trout looks to be a severe 

competitor of local fish species in Burdur Province's aquatic systems. The goal of this research is 

to determine the current distribution of rainbow trout in Burdur province, as well as the ecological 

implications of this species in aquatic systems. 

Keywords— Endemism; nature conservation; fish fauna; Burdur Endorheic Basin 
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Invasive Ring-necked Parakeets (Psittacula Krameri): 

Causes and Consequences 

Diederik Strubbe* (*: corresponding author) 
 

*: diederik.strubbe@ugent.be, ORCID: 0000-0002-2613-4985 

Terrestrial Ecology Unit (TEREC); Ghent University, KL Ledeganckstraat 35, 9000, Ghent, Belgium 

 

 

ABSTRACT 

Due to its popularity as a pet bird, ring-necked parakeets (Psittacula krameri) have been able to 

establish invasive populations worldwide, including in areas with climates significantly colder than 

the native range of this Afro-Asiatic bird species. From 2013 to 2017, the EU COST Action 

‘ParrotNet’ (‘European network on invasive parakeets: Understanding invasion dynamics and risks 

to agriculture and society’) united researchers working to better understand why parakeets are 

highly successful invaders, how to predict their agricultural, economic, societal and ecological 

impacts across Europe, the means to mitigate them, and to assist policy-makers with managing the 

challenges that invasive alien species pose. 

Mechanisms contributing to the succes of ring-necked parakeets as an invasive species include 

their pre-adaptation to human environments across their native range, release from predators across 

the invasive range, and their broad and flexible foraging behavior that allows them to exploit 

available food sources. Intraspecific niche variation in cold tolerance combined with ample trade 

in individuals from across the native range also likely contributes to the success of the species in 

colder parts of Europe. ParrotNet further collected environmental and socioeconomic data of 

parakeet impacts using a systematic evidence search framework. A total of 42% of entries reported 

damage to agriculture (mainly in native ranges), while within Europe most entries concerned 

interspecific competition (39%). When using this information for conducting invasive species 

impact assessments, depending on the way the evidence is used, ring-necked parakeets can cause 

‘minimal-moderate’ to ‘moderate-major’ overall impacts.   

I close with discussing how this information can be leveraged to best inform policy-makers and 

conservations managers, e.g. through the production of policy briefs. 

Keywords— Parakeets; Niche changes; Distribution;  Competition; Impacts 
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ABSTRACT 

Biological invasions are among the top five greatest threatening factors affecting native 

biodiversity and ecosystem functioning worldwide. The Rose-ringed parakeets (Psittacula 

krameri) are well-known invaders and spread in over 40 countries outside its native range on five 

continents. The species  is native to sub-Saharan Africa and Indian subcontinent. However, they 

have been traded outside their natural range due to its prevalence as pets and have established 

populations in nature in a wide variety of areas around the world occupying mainly parks and 

orchards in city centres. In Turkey, Rose-ringed Parakeets that escaped from  captivity in 1975, 

have created breeding populations in 8 cities, including metropolitan areas such as Istanbul, Izmir 

and Ankara. In this study, we aimed to estimate the species' current and future potential invasion 

habitats with the help of ecological niche modelling especially by focusing on Turkey. According 

to literature and database research, the presence of the species was recorded in 126 countries (34 

natives; 92 introduced), additionally in 37 provinces in Turkey according to the field studies carried 

out within the scope of this study. We use ecological niche modelling for four time periods, as 

simulated in one General Circulation Models (GCMs), to forecast the present-time and future 

habitat suitability for P. krameri invasion over the decades (2041-2060; 2061-2080; 2081-2100). 

Our findings indicate that, 57% of Turkey's surface area is climatically suitable for the spread of 

P. krameri, and we predict an 11% increase in suitable climatic habitats according to the worst-

case scenario or a 5% decrease according to the best-case scenario in the coming decades. The 

results indicate that the increase in the invasion potential of the species in the future is not much, 

and there will be a need to carry out long term control and management studies of the current 

population. 

Keywords— Invasive species, Rose-ringed Parakeets, ecological niche modelling 
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ABSTRACT 

In Türkiye, biological monitoring studies in line with the Water Framework Directive 

(2000/60/EC) have been initiated as of 2013. In this context, in order to finalize the ecological 

assessment system in Türkiye, first of all, it is necessary to determine the reference areas and 

reference points representing these areas in 25 basins in accordance with the requirements of the 

"Regulation on the Monitoring of Surface Waters and Groundwater" and to define type-specific 

reference status criteria by carrying out monitoring studies in these areas. 

 

Within the scope of the Project on Establishment of Reference Monitoring Network in Türkiye, 

which was initiated in 2016, it was aimed to identify natural or near-natural reference areas that 

were not affected by anthropogenic pressures. With the project, the reference monitoring points 

determined for each biological quality element (fish, benthic macroinvertebrate, phytobenthos, 

phytoplankton, macrophyte and macroalgae/angiosperm) in 25 basins, the general 

chemical/physicochemical, biological and hydromorphological parameters to be monitored at these 

points, and “Reference Monitoring Network” including the monitoring frequencies were 

established and then “Reference Monitoring Programs” were prepared for each basin. It was aimed 

to carry out regular monitoring studies in these areas in accordance with this monitoring programs. 

 

Within the scope of this project, 25 basins were divided into 3 monitoring years, and monitoring 

studies were carried out during 3 seasons in the river, lake, coastal and transitional waters in each 

basin, as spring, summer and autumn. As a result of the biological monitoring studies carried out 

within the scope of the project, 5299 species were identified with invasive alien species. 

 

Invasive Alien Species Detected Within the Scope of Water 

Quality Monitoring Studies: The Project on Establishment 

of Reference Monitoring Network in Türkiye 

Elif KOCAMAN*,1, Seher Gülçin YILMAZ1, Hümeyra BAHÇECİ1 ,  

Serdar KOYUNCUOĞLU1, Elif KILIÇ1, Nida BAKIR1 (*: corresponding author) 
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Considering the distribution of the detected invasive species in terms of biological quality 

elements; 6 invasive alien species were identified in the fish, 16 in the benthic macroinvertebrate, 

3 in the macroalgae and 2 in the macrophyte quality element. 

 

In terms of water body category, the most invasive alien species were observed in coastal water 

bodies. While factors such as commercial ports, maritime traffic, and the Suez Canal are considered 

as the main source of this situation, climate change is among the factors increasing this situation. 

 

Keywords- Biological Quality Element, Reference Area, Invasive Alien Species 
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ABSTRACT 

Climate change does not only cause meteorological events but also has negative effects on many 

agricultural products, on individuals' access to safe food and indirectly on public health. The 

seafood sector is one of the sectors most affected by climate change due to the maximum sensitivity 

of water bodies to climate change. Although environmental parameters such as temperature change, 

environmental risk bioaccumulation in water bodies, and the acidity of water are considered risks 

to fishing activities, all these changes directly affect the seafood processing sector. The seafood 

sector, which has an important place in human nutrition, is not only an important protein source 

with high bioavailability but is also accepted as a source of bioactive materials used in the treatment 

of many diseases. Environmental factors such as temperature, acidity, and pollution occurring in 

water bodies affect aquaculture's nutritional composition and lead to quality losses and product 

rejection in the edible muscle tissues of the corresponding species. These changes, which lead to 

sensory product rejection, limit the possibility of benefiting from seafood, which is considered to 

be the most important protein source globally. While the effects of climate change on different 

sectors can be predicted by mathematical modelling of data sets, the seafood processing sector can 

give consumers the opportunity to experience it practically. As in other food products, in addition 

to the ageing technique, acid or salt applications are also accepted as simulation techniques in the 

seafood sector. These factors can be easily evaluated in terms of taste, aroma and general 

acceptability evaluations of seafood. 

The fact that most invasive species do not have economic value leads to restrictions on the 

hunting and effective use of these species. As a result of acidity and salinity changes due to climate 

change, the use of invasive species will provide an effective model in the investigation of the effects 

such as nutritional value losses and consumer acceptability of the product. In this review, the 

possibilities, benefits and possible risks of invasive species in the investigation of the effects of 

climate change on the seafood processing sector will be discussed. It is intended to convert the 

environmental and biodiversity risks caused by invasive species to being beneficiary material in a 

globally significant problem. 

Keywords— Invasive species; climate change; aquaculture processing; simulation; acidity 
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ABSTRACT 

Representing <1% of the surface of the earth, freshwater ecosystems support a disproportionate 

amount of global biodiversity; about 12% of all described species are reliant on healthy freshwater 

ecosystems.  Unfortunately, freshwater biodiversity is under threat, having witnessed upwards of 

28% of known extinctions, and today, freshwater supports almost 30% of all critically endangered 

species.   One of the leading threats are aquatic invasive alien species (AIAS), mostly introduced 

by people.  Once established, invasive species can be difficult to eradicate or even control, however, 

there are opportunities to eradicate (remove 100% of the population) where the systems are 

isolated, or functionally closed, or can be made closed to reinvasion through effective biosecurity 

measures such as the installation of fish passage barriers preventing recolonization. Once 

eradications are complete, species and ecosystems can and do recover with demonstrated recovery 

of biodiversity and benefits to people and the local communities that rely on freshwater systems.  

The eradication of AIAS, particularly fish, from freshwater ponds, lakes, streams and even rivers, 

is a proven conservation action, having been successfully implemented globally from the high 

latitudes to the tropics, from high mountain lakes to lowland ponds and streams.  Supportive 

implementation policies, funding mechanisms, regulatory systems, and well-established 

implementation strategies and tools are models for action.  Increasingly, managers, communities 

and governments are looking to invasive species eradication as a mechanism to meet the 

commitments to the UN Sustainable Development Goals (SDG), yet, eradication of AIAS from 

freshwater ecosystems is a relatively underutilized conservation tool.  To realize the full potential 

of protecting and recovery of threatened freshwater biodiversity, removal of AIAS needs to 

increase in scale, scope and pace.  

Keywords— AIAS; Aquatic Invasive Alien Species; freshwater, eradication 
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Invasive Gelatinous Zooplankton: Large Blooms or Silent 

Invasion, What Challenges for Aquatic Socio-Ecosystems? 
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ABSTRACT 

Climate change and increasing anthropogenic pressures are causing species to move outside 

their native range. In both marine and freshwater environments, the effects of climate change are 

being felt. Some species of gelatinous zooplankton, because of their incredible metabolic capacities 

to adapt to new environments, have seen their distribution range widen until sometimes invading 

the whole world.  But even invasive, some species go unnoticed. In this presentation we will talk 

about large blooms or silent invasion, what challenges for aquatic socio-ecosystems? 

Keywords—Climate change, zooplankton invasion  
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ABSTRACT 

Invasive Alien Species (IAS) are a global threat – a threat Finland is also struggling with. Past 

decades have increased the number of these species substantially: some have travelled via ships; 

some have escaped from enclosures, and some have even been intentionally released. Due to the 

potential risk these species pose, both to native species and entire ecosystems, it is critical that the 

spread of these species is halted, and local populations destroyed. Unfortunately, Finland is a large 

country, and the spread of IA species can be extremely fast. Therefore, it is important that the 

public is engaged in the fight against these species. To this end, National Strategy on Invasive Alien 

Species began in 2012 setting up several websites and campaigns to inform the public. 

In the past 10 years, different organizations have led campaigns that have targeted invasive 

species in general or specific species. Target groups have ranged from city official to hunting 

groups to ordinary citizens. Campaigns have ranged from short term local campaigns to long-

lasting educational nationwide campaigns. 

There are success stories, and there are less pleasant stories, and it is still too early to say how 

well Finland and its citizen fare with invasive alien species. It is clear however, that sharing 

successful methods of combating invasive species can help in the global fight against IAS. 

Keywords— National strategy;public campaign; success story 
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ABSTRACT 

Assessing impact of non-native invasive species is crucial for developing relevant policy and 

legislation. Impact is defined as measurable change and affects ecological 25olonized25on as well 

as socio-economic factors, but importantly, can have both negative and positive effects 

simultaneously. Measuring and predicting change is a complicated task due to the highly context 

dependent nature of impact. Biological interactions are inherently linked to abiotic context, e.g. 

temperature, habitat complexity, light; as well as biotic factors such as higher predation or prey 

identity. Building in multiple layers of complexity is problematic but ultimately necessary to create 

meaningful impact assessments. In addition, many non-native invasive species were introduced for 

socio-economic purposes (e.g. fisheries, tourism) which increases the difficulty in making bold 

management decisions, especially in cases where services such as food security are at risk. 

Solutions and caveats to these research problems will be discussed, with a focus on aquatic species 

and conflict species. 

Keywords—Invasive alien species 
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Invasional Meltdown: Nightmare or Promise? 

Karolina Bącela-Spychalska 
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ABSTRACT 

Biological invasions and homogenization of the biota are considered nowadays as one of the 

major threats to biodiversity. More than 40% of animal extinctions for which the causes are known, 

were attributed to the introductions of non-indigenous species (CBD, 2010). In contrast to the 

concept of biotic resistance, expecting the communities to be more resistant to invasions as they 

accumulate more species, the number of introduced organisms increases drastically every year, and 

most ecosystems are nowadays colonised by a number of exotic species of the same or different 

origin. Simberloff and Von Holle suggested that the presence of one invasive species may 

accelerate the introduction and establishment of subsequent non-indigenous species. To describe 

these positive interactions, they proposed the term invasional meltdown that should be understood 

as “a community-level phenomenon in which the net effect of facilitations would lead to an 

increasing rate of establishment of introduced species and/or an accelerating impact” (Simberloff, 

2006). He also called for studies upon this phenomenon, stressing the need of empirical ones. 

Conversely there have been still low number of studies upon the invasional meltdown involving 

more than two alien species and being both field and experimental studies and this kept the concept 

of invasional meltdown under question. On the other hand, the knowledge on such an effect of 

interactions among invasive species is crucial for managing and forecasting impact of alien 

invasive species. During the talk the interaction among co-occuring invasive species will be 

described and discussed. This will be illustrated by literature data as well as by own results. 

Keywords— Invasive alien species 
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ABSTRACT 

Global warming is significantly affecting marine ecosystems and the services they provided. 

Temperature is a fundamental variable for all biological processes. It plays a key role driving 

organisms’ metabolism and defining thermal tolerance thresholds affecting species phenology and 

distribution patters. The combining action of climatic and anthropogenic stressors may facilitate 

the spread and proliferation of non-indigenous and native outbreak forming species, usually leading 

to significant ecological, social and economic consequences. Species Distribution Models (SDMs) 

are considered powerful methods for forecasting the present and future occurrences and 

distributions of species. The integration of information on the mechanistic links between the 

organisms’ functional traits and their environments into traditional correlative models (Functional-

SDM) has proven to be a relevant tool able to improve the prediction ability of SDM to get more 

ecologically informed niche of the studied species. Its application as early warning ecological 

system in NIS risk assessment and management may significantly enhance our ability to predict 

problematic species potential distribution within present and future climatic scenarios.  

Keywords—Global warming, invasive alien species 
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ABSTRACT 

Invasive alien species (IAS) are considered one of the greatest threats to biodiversity and they 

show several ecological effects on the invaded environments, having also marked socio-economic 

impacts. In Europe, it is estimated to be over 12,000 alien species, 15% of which are invasive. The 

European Union (EU) experiences annual damages worth EUR 12 billion as a result of IAS effects 

on human health, damaged infrastructure, and agricultural losses; representing one of the greatest 

conservation challenges in the world. The development of new strategies for reducing these 

negative impacts and potentially exploiting the biomass of plant and algae species can significantly 

contribute to sustainable management, protect biodiversity, and create a healthy environment. 

Plants and algae have been proven to be a natural source of different bioactive compounds with 

biological activities and potential applications in food, cosmetics, nutraceuticals, pharmaceutical, 

fertilizers, biofuels, animal feed, and other industrial sectors. The valorization of invasive plant and 

algae species as a potential source of bioactive compounds could be a suitable strategy to reduce 

their population, obtaining both environmental and economic benefits, but always considering that 

collection of IAS should be subjected to a strict policy and only legal collectors should be those 

companies/institutions whose activity is reduced by the presence of these organisms. This 

contribution presents an overview of the chemical and nutritional composition, main bioactive 

compounds, biological activities and potential applications of some invasive plant and algae 

species in Spain as an alternative valorization approach to contribute to the circular economy, 

increasing the added value of this abundant and sustainable available biomass. 

Keywords— Invasive alien species, Plants, Algae, Valorization, Bioactive compounds 
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ABSTRACT 

As of 2020, a total of 539 alien species belonging to 18 taxonomic groups have been reported 

on Turkish seas. Of these species, 404 are established alien species, and 105 are invasive alien 

species. Among the seas surrounding Turkey, the Black Sea is represented by 28 alien species, and 

the Levantine Sea by 413 alien species. The Suez Canal is the most important vector for the 

introduction of alien species to the Turkish seas, followed by shipping activities. Invasive alien 

species distributed along the Turkish coast cause significant ecological, economic and health 

problems.  

The MarIAS Project (Addressing Invasive Alien Species Threats at Key Marine Biodiversity 

Areas Project) which is implemented by the General Directorate of Nature Conservation and 

National Parks of the Ministry of Agriculture and Forestry in cooperation with the United Nations 

Development Programme (UNDP) and funded by the Global Environment Facility (GEF), aims to 

enhance the resilience of marine and coastal ecosystems through strengthened capacities and 

investments in prevention, detection, control and management of invasive alien species in key 

marine biodiversity areas. In the long term, the Project contributes to minimizing adverse effects 

of invasive alien species to support the protection of Türkiye’s coastal and marine ecosystems 

comprising some of the important biodiversity areas in the world. The duration of the project is 60 

months (2018-2023) and implemented on the national and regional level of four different pilot 

areas as well. Pilot study areas cover Black Sea (İğneada, Kırklareli), Sea of Marmara (Marmara 

Islands, Balıkesir), Aegean Sea (Ayvalık Islands, Balıkesir) and Mediterranean Sea (Samandağ, 

Hatay). Ecological and population studies on Lionfish (Pterois miles), Pufferfish (Lagocephalus 

sceleratus / Tetraodontidae), North Atlantic Starfish (Asterias rubens), Sea Snail (Rapana Venosa) 

and Sea Grape (Caulerpa cyclindrace) are b eing carried out in these regions. 

Keywords—Component; Formatting; Style; Styling; Insert (keywords) 
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ABSTRACT 

The slider turtle (Trachemys scripta) has been known to be native to the Northern America 

(USA and Mexico). Due to the popularity of their colorful hatchlings as pets, they have been 

exported worldwide and are now reported from all continents, except Antarctica. Many countries 

have been losing their natural and/or endemic biodiversity due to the survival success of invasive 

species in new habitats. Therefore, as a result of its huge export and population viability capacity, 

the slider turtle is listed as one of the 100 worst invasive species in the world.  

Beytepe Campus (Hacettepe University), a suburban area in the capital city of Turkey, Ankara 

hosts a vary of remarkable biodiversity elements in its terrestrial and aquatic habitats. In this study, 

ponds of Beytepe Campus were examined in terms of effects of invasive turtle species in local 

aquatic ecosystems. Data collecting annually from 2008 to 2017 showed that these invasive slider 

turtles in the ponds had a significant pattern for increasing their population. Two major sources 

supported the remarkable presence of slider turtles in this area: i) Uncontrolled releasing of adult 

turtles to the ponds, ii) observations of juvenile turtles on the ponds (not verified whether they were 

hatched in the shorefront or brought from local people yet). In addition to their extensive release, 

the observations for the prey items of the slider turtle demonstrated that this species has a wide diet 

composition. They have an omnivore strategy, therefore, not only earthworms or aquatic snails 

were observed as prey, but also some aquatic plants were the elements of the turtle’s diet. As a 

result, the presence of slider turtles in these ponds threatens the life cycle dynamics of local 

ecosystem. Therefore, ponds of Beytepe Campus could be suggested as a natural laboratory to 

simulate the nation-wide action plans for the invasion of slider turtles throughout the whole 

country. 

Keywords—Trachemys scripta; Suburban Area; Population; Invasive Species; Threat 
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ABSTRACT 

DNA-based biomonitoring applications in the water resources management field offer great 

opportunities not only to collect scientific data, but also to improve social awareness in local areas when 

applied, either before, during, and/or after harmful events. In the case of invasive plankton blooms that 

wreak havoc on the daily life of citizens, the biomonitoring project undertaken in the Golden Horn area of 

Istanbul (Turkey) is one of the study cases that proves the importance of such technologies. DNA barcoding 

helps species' short DNA fragments to be added to the reference databases (e.g., BOLD, GenBank, etc.). On 

the other hand, eDNA metabarcoding offers real-time monitoring of biodiversity. These approaches can 

provide an understanding of frequently recurring harmful events, even when the main responsible taxa are 

not visible in the surroundings. Following their DNA footprint in the water, it is also possible to make 

inferences about biodiversity and community compositions during these undesirable events just by taking 

water samples. In this study, (i) we aimed to provide reports and fill the gaps found in the two most reliable 

reference databases (i.e. the BOLD and NCBI gene Bank) by classifying known species in the EU Water 

Framework Directive (WFD 2000/60/EC) and the Marine Strategy Framework Directives (MSFD, 2008); 

(ii) we focused  on the crucial groups of zooplankton (especially the invasive ones like Mnemiopsis leidyi) 

which have adverse effects on the economic processes in water bodies, and aimed to reveal the biological 

inventory; (iii) we introduced testable, environmentally friendly, and simple-to-implement methods for 

people to practice in the Golden Horn area. In this way, citizens could contribute to the prediction of 

biodiversity status and/or detect any living beings by simply taking a drop of water or jellyfish tissue 

samples. Within the scope of citizen science, and with the participation and cooperation of the stakeholders, 

DNA-based biomonitoring studies help citizens to understand the concepts of ecology and conservation 

biology better. Moreover, network of citizens-based science can contribute to the development of these 

emerging technologies.  

Keywords—Citizen Science; Biomonitoring; Golden Horn; Biodiversity 
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ABSTRACT 

Ecosystems in different geographical regions have different risks and vulnerabilities due to 

invasive alien species (IAS). Resilience under the pressure of IAS may depend on species diversity 

and structure of species composition, but also on other ecological factors such as the size of the 

natural, suitable habitat for the species and isolation that may have an impact on the risk of 

extinction. According to ecological theory, ecosystems with low diversity are more likely to meet 

fast changes in the species abundance than ecosystems with high species diversity. On the other 

hand, those ecosystems with high species diversity are more likely to maintain species with high 

conservation value (e.g. endemic species). Species diversity (approximately) decreases towards the 

poles and in the terrestrial arctic area endemism is limited due to relatively short evolutionary time 

after the last glaciation.  

From the parameters mentioned above, we may recognize some combinations, where the risk of 

native species to face problems due to IAS in probably high. Geographical regions which are 

typically species rich also maintain habitat types with extreme conditions and due to this reason 

are less diverse. High slopes of mountains or isolated island-like habitat patches, with locally 

relatively low species richness should be recognized as areas with increased IAS risk and at the 

same time they may maintain enormous conservation values.  

Habitat types with high risks of vulnerability and high conservation values should be in focus 

when assessing the actions to be prioritized in IAS work.  

Keywords— Resilience, extinction, priorization   
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ABSTRACT 

Invasive alien species are known for having severe impacts on biodiversity, entire ecosystems, 

as well as human health and well-being. While these impacts have been profoundly studied over 

the last decades, efforts to investigate monetary threats and damages presented by invasive species 

have remained mostly anecdotal, caused by a blatant neglect and inadequately collated data.   

The InvaCost initiative tackled this critical knowledge gap in 2019 by releasing the first public 

database on the cost of invasive alien species. From an initial 2419 entries, synthesizing the costs 

for 343 species and totaling at US$ 1,288 billion, the most current version v. 4.1 encompasses 

13,553 entries, covering ~1100 species and a total of US$ 2,168,045 million (as of 2022-02-15 in 

2017 US$) based on data from multiple languages. At the same time, the initially involved number 

of researchers increased from 5, to 104 from 38 countries in 2022, concomitant to a rising number 

of scientific publications generated in well-respected journals. More importantly, the creation of 

InvaCost enabled thorough assessments of the costs (a) inferred by certain groups of invasive alien 

species (such as mammals, fish, or more broadly aquatic species) and (b) across regions or 

continents, further enabling more profound analyses of (c) relationships underlying the nature of 

inferred costs, such as the relationship between damages and management expenditures.  

After three years of global efforts to analyse and publish the content of InvaCost, we are looking 

back at a total 41 published and 8 submitted manuscripts or 27 works in preparation, presenting 

valuable information for local and governmental stakeholders. This immense success has kindled 

a growing interest in the monetary dimension of biological invasions. At the same time, the 

combined efforts highlighted gaps in the coverage of data, with certain regions being 

underrepresented. Here, InvaCost shows its future potential and arising opportunities for 

collaborations, as it must grow and gain a foothold by creating more attention by local experts and 

authorities. 

Keywords—Invasive alien species 
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ABSTRACT 

Recreational angling is an important introduction pathway of non-native fish, being responsible 

for approximately 12% of global fish introductions. Whilst deliberate introductions are generally 

of large-bodied sport fishes, accidental introductions of small-bodied, pest fishes also occur. Three 

case studies from Britain (common carp, Cyprinus carpio; European barbel Barbus barbus; and 

topmouth gudgeon Pseudorasbora parva) reveal how freshwater systems are altered by both 

deliberately and accidentally released fishes. The first case study reveals how decision-making 

today might impact biodiversity in future, given that climate change will lift thermal constraints on 

the reproduction and recruitment of many British non-native fishes. The second case study 

indicates how accidental introductions that result from inadequate screening of deliberate 

introductions can result in serious disruptions to angling, including amenity loss due to eradication 

operations. The final case study reveals how invasive freshwater fish in Britain result in substantial 

food-web alterations, including via anglers targeting them using baits based on marine fishmeal 

that results in individual dietary specialisations and the trophic transfer to apex predators. These 

case studies thus generate considerable knowledge that can be transferred to other regions to 

improve the management, policy and regulation of both fisheries and alien fish. 

Keywords—Invasive alien species 
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ABSTRACT 

Bur cucumber (Sicyos angulatus L.) is a noxious invader frequently establishing dense stands 

along roadsides, agricultural areas, barren lands, and forest edges. It can cause significant economic 

losses in various crops; thus, management efforts based on early warning and rapid response are 

inevitable. The I-BIL (www.i-bil.com) project is monitoring plant invasion in the Black Sea region 

of Turkey and reported the occurrence of the species in the region at various occasions and called 

the stakeholders for integrated management approaches for the species. This study describes the 

works conducted to understand the S. angulatus invasion in the Black Sea region of Turkey. The 

species’ occurrences have been mapped in the region and significant variation has been recorded 

in the density throughout the region. The S. angulatus is distributed from Ordu to Artvin provinces 

with a coverage area ranging from 0 to 2.5 ha. No specific soil attribute was found correlated with 

S. angulatus invasion in the invaded range. The seeds were found dormant and clipping the seeds 

to make the seed coat permeable was the effective method to release seed dormancy. Seed 

germination biology studies revealed that the species is sensitive to high salinity and negative 

osmotic potential; thus, drought and salinity would be the major barriers in the further spread of 

the species. However, the seeds could germinate under varying temperature and pH levels 

indicating that seed germination niche is wide. Greenhouse studies revealed that the species could 

invade all soil types; however, could not survive under high salinity and drought stress. Ecological 

niche modelling revealed that the species have sufficient vacant niches; however, climate change 

will contract the invasion range of the species. Currently the works on improving the model to 

predict future invasion are underway. Overall, the species is considered a significant threat for the 

Black Sea region and integrated management efforts are urgently needed. 

Keywords— Plant invasion; seed dormancy; seed germination biology; climate change; species 

distribution models 
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ABSTRACT 

Parrots and parakeets (Psittacidae), due to their commercial importance as pets, have been 

widely transported, introduced and subsequently released and naturalised in the wild becoming 

among the most successful invasive species worldwide. The ring-necked parakeet (Psittacula 

krameri), is the most abundant and widespread invasive parakeet species, causing environmental 

impact on native flora and fauna species, as well as human health problems. However, its most 

significant impact described is on agriculture in damaging fruits and crops both, in its native range 

as well as in the invaded areas. 

There is a general consensus that invasive species are serious problem for nature conservation, 

and IAS managers need to deal with the reality that there is a sector of the human population that 

empathise strongly with some of these species, due to their aesthetic and companion value. Animal 

lovers and animal rights associations show great concern about animals’ pain and suffering when 

lethal techniques need to be applied within management -control or eradication- strategies.  

Purpose of this study is sharing what was learned about prevention and minimisation of social 

constraints about the project and objectives of eliminating from the environment all parakeet 

breeding populations and individuals by trapping and shooting. Several communication strategies 

were developed to ensure the desired public support and they were crucial for achieving the 

successful island wide results. As a result, it is reached that 175 Kramer parakeets were managed 

during the period between 2015 and 2018, when the last know wild parakeet was shot down. These 

175 parakeets’ are divided in three categories, the ones that were removed by trapping (78 %), the 

last ones removed by shooting (22 %) and the ones listed, but kept in captivity by their owners. To 

monitor and keep the island environment parakeet free after 2018, a Quick Response Team was 

created by “El Cabildo”; the staffs is based on the island and they are all professional Field Target 

federated shooters, whom get trained in conservation by the project manager, to avoid involving 

hunters. One animal welfare organisation did agree with the project aims and they showed their 

support in public. Kramer parakeets were trapped and shot in both rural and urban areas. Between 

2018 and December 2021, the QRT has trapped non parakeets and they have shot 3 free birds, all 

them, new escapes from captivity. The main authorisation to boost QRT activities is scheduled 

until year 2043, to cover captive bird’s possible lifespan. 

Keywords—Invasive Psittacula krameri; elimination; social engagement; institutional support; 

success. 
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ABSTRACT 

Many economic sectors are significantly affected by invasive alien species both positively and 

negatively. This shows how many social and economic dimensions that invasive alien species have. 

In addition, invasive alien species can cause serious damage to ecosystems, and some species can 

directly affect human health. The interrelation of all these events complicates the problem of 

invasive alien species. Therefore, significant steps should be taken without delay in Turkey, as in 

the case of the rest of the world, in order to address the problem of invasive alien species holistically 

and to ensure better coordination among the relevant sectors.  

Türkiye has become signatory to numerous international conventions on the conservation of 

nature and biodiversity as well as the prevention of pollution and has adopted legal and 

administrative regulations on these issues in its national legislation. An international convention 

directly on the management of invasive alien species (IAS) is not in force. However, there are 

various provisions on these issues in some international legal arrangements. In particular, the 

United Nations (UN) Convention on Biological Diversity (CBD) contains guiding provisions on 

invasive alien species. In addition, conventions such as the “Convention on the Conservation of 

European Wildlife and Natural Habitats” (Bern Convention) also contain provisions related to IAS. 

One of the important nature conservation conventions, the "Convention on Wetlands of 

International Importance especially as Waterfowl Habitat" (Ramsar Convention) also stipulates 

various provisions regarding IAS. Besides these international and regional conventions, the 

European Union has the “Regulation (EU) No 1143/2014 of the European Parliament and of the 

Council of 22 October 2014 on the Prevention and Management of the Introduction and Spread of 

Invasive Alien Species” on IAS, and the candidate countries like Turkey are liable to act in 

compliance. 

Located over land, air and sea routes, Turkey has served as a bridge for the passage of species 

between continents for centuries. Turkey also has a very rich biological diversity thanks to the 

geological, geographical and climatological differences it has. The fact that Turkey is a bridge for 

species and has different geographical features, on the other hand, has made it one of the countries 

that are rapidly affected by the negative effects of invasive alien species.  
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Turkey, which is a party to many international conventions on the conservation of nature, and 

species and habitats, in particular, has rights and responsibilities stemming from these conventions. 

In this section, global conventions and regional formations and organisations that will affect 

Turkey's policy on invasive alien species in the international arena will be examined.  

While the Convention on Biological Diversity provides the overall framework on the global 

scale, the Convention on International Trade in Endangered Species of Wild Fauna and Flora 

(CITES) needs be considered in the planning of important future activities with its existing 

structure and background. 

The analysis of the national legislation demonstrates that although direct provisions on invasive 

alien species are quite scarce, the indirect legislation is quite extensive. The entry of plants, animals 

and other living things that do not spread naturally in Turkey can disrupt the natural balance. When 

some species exhibit very aggressive and dominant characteristics, they can gain advantage over 

local species and cause a serious decrease in the populations of these species or their complete 

disappearance. In addition, pathogenic diseases caused by these species also lead to diseases in 

native species and cause significant economic losses in agricultural areas. For this reason, it is 

important to control the entry of alien species into the country and to adopt the required measures.  

Keywords—Invasive alien species; International and national legislation; European Union 

Regulation on IAS 
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