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Although the phenomenon of biological invasions has
been noted for some time (Elton 1958), it is only during
the last two decades that the biological consequences of
exotic invasions have been researched extensively.
Invasive species can threaten biological diversity in
various ways, from reducing genetic variation and
eroding gene pools, through the extinction of endemic
species, and by altering habitat and ecosystem
functioning. Biological invasions also cause economic
impacts that can be valued as financial costs, based on
expert extrapolations of high-profile alien pests. A
conservative estimate of the annual damage caused in
the European Union (EU) by alien species is € 12 billion.

The Convention on Biological Diversity (CBD) calls for the
“compilation and dissemination of information on alien
species that threaten ecosystems, habitats, or species,
to be used in the context of any prevention, introduction
and mitigation activities” (CBD 2000). The objective set
by Aichi Biodiversity Target 9 is that “by 2020, invasive
alien species and pathways are identified and prioritized,
priority species are controlled or eradicated, and
measures are in place to manage pathways to prevent
their introduction and establishment”. This objective is
reflected in Target 5 of the EU Biodiversity Strategy (EU
2011).

To effectively support policies and scientific research on
biological invasions in Europe, and to efficiently use the
already accumulated knowledge, there is a need for
standardization, harmonization and integration. To
achieve this goal, the European Commission’s Joint
Research Centre (JRC) launched the European Alien
Species Information Network (EASIN) in 2012
(http://easin.jrc.ec.europa.eu). This network aims at
facilitating the exploration of existing alien species
information from distributed sources through a network
of interoperable web services, and to assist the
implementation of European policies on biological
invasions (Katsanevakis et al. 2015).

The DAISIE Project

The first pan-European assessment of the impacts of
alien species (plants, vertebrates, and invertebrates) in
terrestrial, freshwater, and marine environments on
ecosystem services was made possible through
comprehensive data produced by the DAISIE project
(www.europe-aliens.org).This assessment stated that
there are 1094 species with documented ecological
impacts and 1347 with economic impacts (Vila et al.
2009). The two taxonomic groups with the most species
causing impacts are terrestrial invertebrates and
terrestrial plants. The North Sea is the maritime region
that suffers the most impacts. Across taxa and regions,
ecological and economic impacts are highly correlated.
Terrestrial invertebrates create greater economic
impacts than ecological impacts, while the reverse is true
for terrestrial plants. Alien species from all taxonomic
groups affect “supporting”, “provisioning”, “regulating”,
and “cultural” services and interfere with human well-
being. Terrestrial vertebrates are responsible for the
greatest range of impacts, and these are widely
distributed across Europe.

Figure 1
Data on alien species counts
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Source: DAISIE web site for Greece (www.europe-aliens.org)
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Figure 2
Data on alien species pathways of introduction
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Source: DAISIE web site (www.europe-aliens.org)

The same database provides also fact sheets on the
most invasive species organized by habitat, e.g.
terrestrial plants, terrestrial invertebrates, terrestrial
vertebrates, terrestrial fungi, aquatic marine and aquatic
inland. In these fact sheets information on taxonomy,
synonyms, ecology and habitat of the species in
reference can be found.

Alien species occurring in Greece are not few and have
occupied the scientific interest for many years. The most
advanced work has been performed on the marine taxa
and has been undertaken by the Hellenic Center of
Marine Research. Quite a substantial deal of publications
has come out of this work, the most recent of which
have been published by Pancucci-Papadopoulou et al.
2005a; Pancucci- Papadopoulou et al. 2005b; Zenetos et
al. 2007; 2009a; 2011).Compilation of information on
freshwater species has been carried out by Zenetos et al.
(2009b), and amended by Koutsikos et al. (2012).

The situation in Greece

The first comprehensive checklist of terrestrial alien plant
species in Greece was produced upon completion of the
DAISIE project in 2008 and was published in
Arianoutsou et al. 2010a.In this paper the state-of-the-
art assessment of the alien flora of Greece and its traits
is presented. The checklist consists of a total of 343 alien
taxa, including 49 archaeophytes. The taxonomy, life
traits and habitat of the 294 neophytes are analyzed vs.
their naturalization status. Poaceae, Asteraceae,
Amaranthaceae, Solanaceae, Fabaceae, and
Polygonaceae are the plant families richest in alien taxa.
The majority of them are of American origin, followed by
those of Asiatic and Mediterranean origin. The neophytes
are predominantly herbs, most of them annuals.
Although data available are not sufficient, there is strong
evidence that most neophytes (75%) are introduced
intentionally for agricultural or ornamental purposes. On
the other hand, contamination of crop seed propagules
has apparently been a main pathway of accidental
introduction.

Artificial habitats, especially cultivations and road
networks, host the highest numbers of neophytes. Plant
habitats of urban and inhabited rural areas such as walls,
pavements, construction sites and abandoned
constructions are also often colonized by neophytes. The
natural habitats that host the highest numbers of
neophytes are the coastal zones and inland surface
waters. Artificial habitats host the highest numbers of
naturalized taxa, as well. However, the naturalized
neophytes occur more frequently in natural habitats than
casuals, especially in coastal and water related ones.

The total number of the alien plant taxa reported for
Greece (343) is relatively low compared to those of other
Mediterranean and Southern European countries,
namely Italy, Spain and Portugal (1023, 933, 547,
respectively — for detailed citations see in Arianoutsou et
al. 2010b). The smaller number and density of alien
plant species observed in Greece may be related to the
fact that it has lower levels of industrialization and of
transportation network development, a higher proportion
of scarcely if at all populated or cultivated mountainous
areas, and a highly dissected physiography with many
high and often inaccessible mountain ranges spreading
across the mainland.

Out of the 122 naturalized neophytes, 50 are identified
as exhibiting invasive behaviour. Ailanthus altissima,
Amaranthus albus, Chenopodium ambrosioides, Datura
stramonium, Eleusine indica, Erigeron bonariensis,
Nicotiana glauca, Opuntia ficus-barbarica, Oxalis pes-
caprae, Paspalum distichum, Solanum elaeagnifolium,
Symphyotrichum squamatum and Xanthium spinosum
are typical cases of plants characterized as invasive,
having established in a variety of habitats.

Opuntia ficus-barbarica (Figure 3) and Ailanthus
altissima invade abandoned rangelands, very often
excluding the native herbs and shrubs that would have
otherwise been the pioneer plants in this old field
succession.

Figure 3
Opuntia ficus — barbarica invasion in abandoned
rangeland of Central Greece
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Extended areas in Central and South Greece, many of
the islands of the Aegean, previously used as grazing
lands, and now abandoned are heavily contaminated by
the prickly pear (Opuntia ficus-barbarica), which has no
natural predator to control its population spread.
However, and despite these problematic landmarks of
the Greek landscapes, most aliens are found in artificial
habitats, leaving the natural ones relatively intact. The
renowned Oxalis pes-caprae is becoming increasingly
common at urban and suburban ruderal sites, olive
groves and shrub and forest edges where it forms dense
mats preventing the growth of other species, especially
during the important for the Mediterranean habitats
autumn to early spring growth period. However, it rarely
penetrates natural habitats and is actually restricted to
disturbed sites, such as the remnant forest stands on
islands or near towns and the reed beds at wetlands with
degraded hydromorphology. Nevertheless, Oxalis pes-
caprae constitutes a serious threat for species of
transitional zones and for those species (including
orchids and rare bulbs) that use to find a refuge in
traditional olive groves.

Regarding the other terrestrial taxa DAISIE database
provides a number of 164 naturalized invertebrates and
14 vertebrates (see Figure 4).

Figure 4
Number of alien taxa occurring in terrestrial habitats
in Greece

A list of the worst invasive alien species (WIAS)
threatening biodiversity in Europe across environments
and taxonomic groups has been compiled by the SEBI
2010 expert group. Eighteen (18) of the 100 (WIAS)
species threatening biodiversity in Europe (according to
the DAISIE database http://www.europe-aliens.org) had
been established in the terrestrial environment of Greece
(6 plants, 7 invertebrates, 5 vertebrates).

Conclusion

Systematic monitoring of alien species continuation is of
high importance. Priority should be given to the
prevention of the establishment of aliens, through an
improvement of the existing international legal
framework, better coordination of international
cooperation and the immediate elaboration of a targeted
national strategy, which will improve the control of
pathways of introduction and will establish an effective
early warning system.

Terrestrial NIS in Greece (Febr. 2013) *
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* Data on invertebrates and vertebrates were obtained from the
DAISIE database; data on plants derive from Arianoutsou et al.
2010) and the updated 'Alien’ database on terrestrial plants held
at School of Biology, University of Athens (2014).

Bibliography / More information

- Arianoutsou M, Bazos I, Delipetrou P,Kokkoris Y (2010a) The alien flora
of Greece: taxonomy, life traits and habitat preferences. Biological
Invasions 12:3525-3549.

- Arianoutsou M, Delipetrou P, Celesti-Grapow L, Basnou C, Bazos I,
Kokkoris Y, Vilda M (2010b) Comparing naturalized alien plants and
recipient habitats across an east-west gradient in the Mediterranean
Basin. Journal of Biogeography 37:1811-1823.

- Elton CS (1958) The ecology of invasions by animals and plants.
Methuen, London

- Katsanevakis S, et al. 2015. European Alien Species Information
Network (EASIN): supporting Europeanpolicies and scientific research.
Management of Biological Invasions 6, in press

- Koutsikos N, Zogaris S, Vardakas L, Tachos V, Kalogianni E, Sanda R,
Chatzinikolaou Y, Giakoumi S, Economidis PS, Economou AN (2012)
Recent contributions to the distribution of the freshwater ichthyofauna in
Greece. Mediterranean Marine Science 13(2):268-277.

- Pancucci-Papadopoulou MA, Kevrekidis K, Corsini-Foka M, Simboura N
(2005a) Changes in species: invasion of exotic species. p. 336-342. In:
State of the Hellenic Marine Environment,edited by E. Papathanassiou
and A. Zenetos, Athens, HCMR Publications.

- Pancucci-Papadopoulou MA, Zenetos A, Corsini-Foka M, PolitouCh
(2005b) Update of marine alien species in Hellenic waters.
Mediterranean Marine Science6 (2):147-158.

- Vila M, Basnou C, Pysek P, Josefsson M, Genovesi P, Gollasch S,
Nentwig W, Olenin S, Roques A, Roy D, Hulme PE, DAISIE partners
(2009) How well do we understand the impacts of alien species on
ecosystem services? A pan- European cross-taxa assessment. Front
Ecol Environ 8:135-144. doi:10.1890/080083

- Zenetos A, Pancucd-Papadopoulou MA, Zogaris S, Papastergiadou E,
Vardakas L, Aligizaki K, Economou AN (2009a) Aquatic alien species in
Greece: tracking sources, pattems and effects on the ecosystem.
Journal of Biological Research-Thessaloniki 12:135-172.

- Zenetos A, Katsanevakis S, Poursanidis D, Crocetta F, Damalas D,
Apostolopoulos G, Gravili C, Vardala-Theodorou E, Malaquias M (2011)
Additions and amendments to the marine alien biota of Greek waters
(2010 update). Mediterranean Marine Science12 (1):95-120.

- Zenetos A., Arianoutsou, M., Baritaki Ch. (2013) Overview of Non
Indigenous Species (NIS) in Greece. ESENIAS Country review of IAS,
GR.




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



