BLUE CRAB
Callinectes sapidus (RATHBUN, 1896)

TAXONOMY
Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Portunidae
Genus: Callinectes
Species: Callinectes sapidus
photo: www.cabi.org

MORPHOLOGY
Crustacean decapod that can reach up to 15cm in length and 23cm in width. The carapace is wide, granulated on the back.
The front shows two acuminated spikes triangularly shaped. Lateral edges contain nine blunt to acuminate teeth, the last
longer than the others, protruding to the exterior. The chelipeds are robust, longer than the walking pereiopods. The merus
has three strong spines on the interior margin and an external one in subdistal position. The carpus lacks internal spines, and
the dorsal region of the palm has a granulated hull with spines. Pereiopods are flat. In the male, the abdomen shows fused
segments from 3 to 5, with a reverse T-shape. Colour turns from grey to olive green, with bluish shades. The species shows
sexual dimorphism: the female shows orange claws, which remain blue in the male.

HABITAT
Coastal species that prefers muddy and sandy bottoms, particularly estuarine regions. It tolerates both salt and brackish
waters. It lives from intertidal zone up to depths of 90m.

DISTRIBUTION
The blue crab is widely distributed both in Asia and Europe. It has been
introduced also in Japan and in the Hawaii islands. In our continent it has
been introduced in the North Sea, along the Atlantic coast of France,
Portugal and Spain, and in the Mediterranean basin, especially in the
Adriatic Sea, Aegean Sea and Black Sea. In Italy, its presence has been
reported for the first time in 1943 in Grado (GO).
In Apulia, the first record dates to 2001, in the region of Salento. Since
then, records have raised along the Adriatic coast and Ionic coast,
particularly in bays, estuaries (both rivers and canals) or lagoons.
Numerous sightings have been recorded inside natural areas: Natural
Reserve Torre Guaceto, Natural Marine Protected Area Porto Cesareo,
Natural Regional Park Dune Costiere da Torre Canne a Torre San Leonardo, Natural Regional Park Salina di Punta della
Contessa, Natural Regional Park Litorale di Ugento, Oriented Natural Regional Reserve Bosco di Cerano, Oriented Natural
Regional Reserve Litorale Tarantino Orientale, Natural Regional Park Mar Piccolo, National park of Gargano (circumscribed to
the basin of Lesina lagoon, included inside Natural Reserve Lago di Lesina) and Natural Regional Park Fiume Ofanto.
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BIOLOGY
The blue crab reproduces along the coast and in estuarine regions, from spring till autumn. Larvae migrates towards the open
sea where they grow in dimensions; at the stadium of megalopa they come back to the estuaries, where they will stay for the
rest of their life. Larvae stage lasts up to 70 days. As a euryhaline species, it can tolerate a wide range of salinity, as well as for
temperature and oxygen levels. Mostly omnivorous, it is a voracious predator of bivalves and other crustaceans. It is eaten by
star fishes and elasmobranchs.

PATHWAYS OF INTRODUCTION
C. sapidus has been introduced both intentionally and accidentally. From over a century the species has been subjected by
industrial fishing along the Atlantic coast of the USA, from where it has been (and still is) exported in many other countries.
On the contrary, accidental introductions have been involving mostly individuals at the larvae stadium, collected through ship’s
ballast waters, which led to their spreading in many countries of the world.

IMPACT AND INVASIVENESS
The blue crab can be a strong competitor for other invertebrates with which it shares the same habitat, helped by its
aggressiveness, swimming capabilities, high fecundity and long-lasting life cycle. Being a voracious predator, especially of
bivalves, it has sometimes caused the decline of entire populations. It can also have an effect of many algal species of which it
feeds on. It also feeds on fishes captured in the nets, sometimes damaging them.

EXAMPLES OF MANAGEMENT
Prevention is the most effective choice, aimed at reducing the population at the beginning of the expansion stage through
projects of capture and reconnaissance (citizen science). Most common control strategies are involved in the exploitation of
the species through fishing, which can be supported by targeted investments.

PRIORITY CRITERIA
The species has been evaluated as invasive, relatively circumscribed at a regional level (being mostly located in estuaries and
lagoons), distributed in natural areas (especially protected coastal areas with brackish waters), and for which management
plans could result in an economic burden, despite potentially sustainable (by creating a fishing economy based on Short Food
Supply Chains). Because of its long-lasting life cycle, it appears not to be achievable the complete eradication from the territory;
on the contrary, it could be profitable to activate containment plans which consider consuming the species for food
consumption, amortizing the costs of management and contributing to the recovery of traditional activities such as local fishing
(for example mollusc fishing and gillnetting), for which the presence of the crab itself represents a critical issue.
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BLACK LOCUST
Robinia pseudoacacia (L.) N.E.BR

TASSONOMIA
Division: Magnoliophyta
Class: Magnoliopsida
Order: Fabales
Family: Fabaceae
Genus: Robinia
Species: Robinia pseudoacacia
photo: www.actaplanctarum.org

MORPHOLOGY
Also known as false acacia. Deciduous tree with a height that can reach 25m. The stem is erect, often divided in two main
branches. The cortex is rough, from grey to brown, with spiny, smooth branches. Leaves are alternate, odd-pinnate, shortly
petiolate, hairless and oval shaped. Flowers are grouped in many pendulous racemes, with a zygomorphic symmetry, scented,
and they produce tough dehiscent pods, 5-10cm in length, which stay on the plant throughout the year.

HABITAT
The original habitat of the black locust includes humid temperate forests, both with fresh or temperate climates. It is a species
of extreme adaptability with no strict needs of substrate, although it prefers well drained, acid soils; heliophilous. As a
synanthropic species, it easily spreads along roadsides, rivers and fields.

DISTRIBUTION
The species is well distributed globally, including South America, Europe,
Africa, Asia and Oceania. It was introduced in Europe in the XVII century,
and it is now widely distributed from Sicily to Southern Norway and from
Portugal to Caucasus.
Apulia is not one of the regions with the highest densities of black locust,
although many sightings are reported in the territory, with an expansion
trend in different environmental condition, including protected areas. In
particular, the presence of the species has been reported inside National
Park of Gargano, National Park Alta Murgia, Natural Regional Park Dune
Costiere da Torre Canne a Torre San Leonardo and Natural Regional Park
Fiume Ofanto.

BIOLOGY
The species becomes fertile quite rapidly, flowering at the age of about 3. Pollination is mediated by insects, mostly by bees,
and brings to the formation of pods ripening in summer/autumn. Seeds are dispersed till April, and they can remain quiescent
for many years. Roots are mainly superficial and horizontally widespread. For this reason, it has been used for stabilization of
unstable soils.
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PATHWAYS OF INTRODUCTION
Since the last centuries, the false acacia has been widely used for commercial purposes, from carpentry to wooden fuel. More
recently, the species has been voluntarily introduced with the main purpose of soil stabilization in areas subjected to erosion
(wood reforestation and city tree plantations), as well as a honey plant and for ornamental uses.

IMPACT AND INVASIVENESS
Robinia pseudoacacia is considered an invasive species, thanks to its quick growth, its adaptive capabilities to different soil
conditions and to the production of many suckers. It grows mainly in human disturbed regions, exploiting new areas without
plants and with lots of solar irradiation (roadsides, fields, etc…). It can also spread in copses, constituting a big percentage of
the local plant community and reducing local biodiversity. The capacity of modifying the ground chemistry makes the plant
able to deeply transform the soil profile of the areas where it stabilizes, making sometimes impossible the restoration of the
local plant community (transformer species).

EXAMPLES OF MANAGEMENT
There are no really effective eradication protocols against the black locust, because of its vegetative reproductive capabilities
and of its wide distribution. Nevertheless, some control management techniques have been tested, especially using herbicides
and competitor herbaceous plants like Solidago altissima and Andropogon virginicus (these species are cited only for
informational purposes as a management example, as they are not native in the Italian territory and in the region, hence not
suitable for the aforementioned purposes).

PRIORITY CRITERIA
Robinia pseudoacacia has been evaluated as highly invasive, widely distributed along the regional territory, distributed in
natural areas and for which management plans could result in a big economic burden. Overall, the species is considered not
suitable for eradication/control management plans on a regional scale. On the contrary, it could be more successful a control
plan in geographically restricted areas of a high naturalistic value (i.e. SACs with endemic species or species of marked
conservation interest), for which the black locust expansion can represent a serious threat for local biodiversity.
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BERMUDA BUTTERCUP
Oxalis pes-caprae L

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
OrdER: Oxalidales
Family: Oxalidaceae
Genus: Oxalis
Species: Oxalis pes-caprae
photo: www.actaplanctarum.org

MORPHOLOGY
Perennial herbaceous plant, with basal leaves made of three bilobed segments placed in high petioles, up to 20cm. Flowers
are placed in tall scapes, characterized by a lemon-yellow corolla, with 5 petals. The fruit is a cylindrical capsule that rarely
reaches maturity, as the plant mainly relies on vegetative reproduction.

HABITAT
The Bermuda buttercup grows on herbaceous grounds, even if it can adapt to different kind of soils. The species lives up to
the hills in orchards, vineyard, gardens and synanthropic areas (abandoned fields, urban areas), but it can be easily found also
in less disturbed areas as prairies, shrub areas and wood edges.

DISTRIBUTION
Oxalis pes-caprae is native from Cape of Good Hope, in South Africa. The
current distribution includes all continents. In Europe it is mainly located
around the Mediterranean basin, including great islands as Balearic
Islands, Sardinia, Sicily and Malta. It can also be found in UK. In Italy it is
distributed in all regions except for Trentino-Alto Adige, Friuli-Venezia
Giulia and Valle d’Aosta.
In Apulia, the species is spread all over the territory, distributed around
the provinces from North to South. The species is also reported in a few
protected areas (Natural Regional Park Porto Selvaggio e Palude del
Capitano, National Park of Gargano, Natural Regional Park Costa OtrantoSanta Maria di Leuca e Bosco di Tricase and Natural Regional Park Bosco
e Paludi di Rauccio), but probably present in other areas.

BIOLOGY
The bermuda buttercup is an herbaceous perennial plant. The shoot grows from a small underground bulb, smaller than 2,5cm,
able to produce each year about 20 other individuals. This quick capacity of expansion allows it to form dense mats, which
give a great advantage towards other species. The flowering season varies from the geographical area, in Italy occurring from
winter to spring. The species hardly bears the cold, and extended period of low temperatures represent a great threat to its
diffusion.
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PATHWAYS OF INTRODUCTION
The species has been introduced in Italy and other Mediterranean region from XVIII to XIX century, followed by further
introductions. The reason is not completely clear, although it seems that importations are mainly related to botanic gardens
and to ornamental/collectible tradings.

IMPACT AND INVASIVENESS
Thanks to its high fertility and to its great expansion and adaptive capabilities, the species is listed as an invasive species, able
to form dense herbaceous mats which cover the other plant species, causing a significant loss in terms of local biodiversity.
Moreover, when it grows on agricultural fields, it causes a decrease in terms of yield.

EXAMPLES OF MANAGEMENT
There are few successful examples of removal of the Bermuda buttercup. The best control technique results in prevention and
containment of the species, especially during the initial stages of colonization. Among the different options, different strategies
have been tested like manual removal, mechanical removal (mulching sheets), chemical removal (herbicides) and biological
removal. About the last option control mechanism are known through the spreading of Klugeana philoxalis, a moth whose
larvae feeds on the species sprouts (these species are cited only for informational purposes as a management example, as
they are not native in the Italian territory and in the region, hence not suitable for the aforementioned purposes).

PRIORITY CRITERIA
The species has been evaluated as highly invasive, widely and extensively distributed on the regional territory, located in
natural areas and for which management options represent a great economic burden. For this reason, an eradication project
for the whole region appears to be not suitable, while a local containment plan could give better results, especially where the
species could represent a great threat for the local biodiversity.
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PRICKLY PEAR
Opuntia ficus-indica (L.) MILL.

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Caryophyllales
Family: Cactaceae
Genus: Opuntia
Species: Opuntia ficus-indica
photo: www.actaplanctarum.org

MORPHOLOGY
Succulent plant, that can reach 5m in height. The body is composed by spiny cladodes, modified expanded stems with
photosynthesis capabilities and liquids reserve. Flowers are eye-catching, from yellow to red, with numerous stamens,
producing an edible fruit of medium dimension (up to 400g) with many seeds.

HABITAT
In the original range, it lives in subtropical-temperate climates, with rainy, cool summers and dry winters. The prickly pear is
as a matter of fact quite sensitive to drought, as it needs not too dry summers. About the soil conditions, the plant prefers well
drained soils and it easily grows on rocky substrates, thanks to its superficial roots.

DISTRIBUTION
The native range of the species appears to be central Mexico.
Nevertheless, it is not easy to establish with certainty the original
distribution, as it was already cultivated all over central America since preColombian times. It was introduced in Europe in XVI century, and later in
the rest of the world. It is now difficult to find a nation with
Mediterranean (or tropical/sub-tropical) climate without the presence of
the species. In Italy it is naturalized in all the regions.
In Apulia it is distributed mostly on rocky, stony substrates: it is located in
all the provinces, including protected areas as Natural Regional Park Porto
Selvaggio e Palude del Capitano, Natural Regional Park Dune Costiere da
Torre Canne a Torre San Leonardo, Natural Regional Park Fiume Ofanto,
Natural Reserve Margherita di Savoia, National Park of Gargano and
Natural Regional Park Costa Otranto Santa Maria di Leuca - Bosco di
Tricase (the species appears to be quite abundant in this last protected area). It has been reported also in San Nicola Island,
inside the Tremiti archipelago.

BIOLOGY
As a succulent plant, the prickly pear relies on CAM photosynthesis in the carbon fixation cycle. This metabolic pathway allows
it to preserve great amounts of water inside its tissues, making it suitable for climates with prolonged periods of little
precipitation. Despite this, compared to other plants of the same family, it maintains high levels of production, reason for
which it has been commercialized in the food industry. The species reproduces both sexually and asexually, and a single
cladode can survive for long periods in extreme conditions, before rooting.
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PATHWAYS OF INTRODUCTION
The human being, with his intentional introductions, is the most important vector for this species. The prickly pear has been
introduced firstly as an ornamental plant, since the first travels to America. Later, it has been traded all over the world for
food, bringing the formation of many plantations to harvest its fruits. More recently, the species has also been introduced as
part of agroforestry projects in developing countries.

IMPACT AND INVASIVENESS
Its vegetative capabilities and seed dispersion mediated by animals make this plant able to rapidly colonize the territory where
it settles, causing a reduction in soil availability for farming and for native flora.

EXAMPLES OF MANAGEMENT
Scientific literature reports different examples of management. Mechanical control methods (extirpation, cut or removal) are
energy consuming and can make infestations get worse, as they induce the creation of new buds from the fragments of
eradicated cladodes. For this reason, cutting residuals must be burnt, avoiding composting procedures. Biological control
methods have shown to be effective in some tropical/sub-tropical areas (as Australia, Africa and India), even though the
economical conflict with local farming industries put a brake to these protocols. In Italy, no specific competitors are known for
this plant.

PRIORITY CRITERIA
The species has been evaluated as invasive, widely distributed on the regional territory (particularly because of its use for
ornamental purposes), located in natural areas and for which management plans could result in an economic burden, together
with generating conflicts with people (stable colonies now represent characteristic elements of the territory in many regions
of Southern Italy, like Apulia); therefore, only eradication plans for geographically restricted areas (like islands or protected
areas) appear to be effective, given the low spontaneous spreading probabilities and the incapability of reproducing sexually
in our country. It appears not to be suitable an eradication plan for the whole territory.
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RED SWAMP CRAYFISH
Procambarus clarkii (GIRARD, 1852)

TAXONOMY
Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Cambaridae
Genus: Procambarus
Species: Procambarus clarkii
photo: lifeasap.org; cabi.org

MORPHOLOGY
Decapod crustacean, measuring 8-12cm in length for a weight of 50-60g. The colour is variable, from greenish grey (mostly in
young individuals) to brownish red/intense red in adults, also depending on habitat. The rostrum is triangularly shaped, with
divergent edges from the top to the ocular region. The median crest is absent and lateral crenulations are small. The shell is
granulated, with a single pair of post-orbital crests. Lateral areas show many spines and brachiocardiac furrows fused to the
median line. Claws are big and granulated, bigger in males. The interior edge is irregular, with ridges and curvatures, and it
bears a spine on the carpus. The abdomen is characterized by dark stripes in the dorsal region.

HABITAT
The red swamp crayfish mainly lives in lentic environments like lakes, ponds and swamps, including lightly turbulent water
courses. It tolerates seasonal water level fluctuations, bearing temporary droughts. It can live both in fresh and brackish
environments.

DISTRIBUTION
The original range of the species includes swamps and rivers of SouthCentral USA and North-Eastern Mexico. Currently, it is reported in every
continent, except for Australia and Antarctica. In Europe it has been
introduced for the first time in Spain in 1973, now distributed in many
countries. In Italy is has been released in the wild for the first time in
Tuscany at the end of the 1980s, from an acquaculture company of
Massarosa (LU). Nowadays the species is expanding, starting from the
central regions.
In Apulia the species started spreading from North, and it is now
distributed in the provinces of Foggia (sighting from San Marco in Lamis
and Apricena, source inaturalist 2021/04), Barletta-Andria-Trani, Taranto
and Lecce, where it is located in few freshwater environments and of
transition. Despite being an aquatic species, its capability of living and moving in dry conditions for long distances makes it
difficult to track its distribution, not restricted to the water courses of the territory. The species is present in protected areas
like Natural Regional Park Fiume Ofanto and Natural Regional Park Terra delle Gravine.

BIOLOGY
The species has a generalist, omnivorous diet. It feeds on animals and plants including macroinvertebrates, amphibians and
small fishes. Young individuals have a more carnivorous diet. The species bear high contamination levels, and it can survive
out of the water for a long time and with temperatures reaching 40° C. Fertilization is internal: the male lays the sperm inside
the spermatheca of the female. Individuals reach sexual maturity within the first year, and they can live up to 2 years.
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PATHWAYS OF INTRODUCTION
The species is used in acquaculture industries and traded for fishkeeping at a global level: introductions are mainly caused by
accidental releases.

IMPACT AND INVASIVENESS
Because of the great ecological adaptability, high fecundity and the capacity of bearing high contamination levels, the red
swamp crayfish quickly spread in its introduction range. The species represent a serious threat for local biodiversity,
determining the reduction of the macrophyte communities and competing with local species, especially with the native, whiteclawed crayfish (Austropotamobius pallipes). P. clarkii is also a carrier of mycosis like crayfish plague, which weakens the native
crayfish community. The species is also known to cause damages to riverbanks because of its digging activity. Moreover, it can
contribute to the diffusion of infectious diseases, some of them dangerous for men, like rabbit fever.

EXAMPLES OF MANAGEMENT
Species of difficult containment, because of its high mobility and resistance (also out of the water). The best control mechanism
appears to be prevention, acting on the initial stages of colonization, better if in closed basins. Few examples of management
are trapping, utilization of biocides, introduction of natural predators or male sterilization, often combined in integrated
management systems. There are few cases of fishing for food purposes, but this solution is often not suitable because of the
high contamination levels of the water bodies where the species live, which could represent a threat for the health of
consumers (for this reason we do not recommend this solution in the region).

PRIORITY CRITERIA
The species has been evaluated as highly invasive, widely and extensively distributed on the regional territory, located in
natural areas and for which management options represent a great economic burden. For this reason, an eradication project
for the whole region appears to be not suitable, while a local containment plan could give better results, especially where the
species could represent a great threat for the local biodiversity (i.e. protected humid areas), especially in areas characterized
by the early stages of colonization.
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POND SLIDER
Trachemys scripta (GIRARD, 1852)

TAXONOMY
Phylum: Chordata
Class: Reptilia
Order: Testudines
Family: Emydidae
Genus: Trachemys
Species: Trachemys scripta
photo: cabi.org; asap.org

MORPHOLOGY
Turtle of medium dimensions, that can reach 30cm in length and 240g of weight. The skin is greyish, green or brown with
stripes. The shell is olive green or brown. The species shows a marked sexual dimorphism: the male has a longer, tougher and
larger tail, big nails in the anterior limbs and flattened shell. The female has short tail and nails and curved shell.
There are 3 subspecies, differing mainly for colours and shape of the post-orbital stripes: yellow (T. s. scripta), red (T. s. elegans)
or orange (T. s. troosti).

HABITAT
The pond slider lives in a great variety of freshwater environments, like lakes, ponds, dams, swamps and low turbulence rivers.
It prefers muddy bottoms, with many aquatic plants. Despite these are the ideal conditions, the species is highly adaptable
and can tolerate more turbulent and brackish waters, including artificial and polluted water bodies (especially T. s. scripta).

DISTRIBUTION
The native range of the species includes North America (USA, Eastern
Mexico, Yucatan and Baja California), Central America (Guatemala,
Honduras, Belize, El Salvador and Panama) and northern regions of
South America (Colombia and Venezuela). The species has been
introduced in Europe, Africa, South America and Asia. In Europe it is now
located in many countries, but apparently reproducing in few of them
(like Italy, Spain and France).
In Apulia, the pond slider is distributed in all the provinces, where we
report captivity individuals that represent a potential threat for
introduction in natural areas. Despite being mostly bound to aquatic
environments, it can spread in dry conditions for relatively long
distances: that makes it difficult to track its distribution, not only related
to water bodies. The species has been reported in few protected areas: Natural Regional Park Mar Piccolo, Natural Regional
Park Bosco e Paludi di Rauccio, Oriented Natural Regional Park Litorale Tarantino Orientale, Natural Regional Park Porto
Selvaggio e Palude del Capitano, Natural Statal Reserve Torre Guaceto and National Park of Gargano (inside Lake Lesina basin,
in the homonymous Natural Reserve).

REGION OF

IONIAN
ISLANDS

REGION OF

IONIAN
ISLANDS
www.int erregbest .eu
info@int erregbest .eu

www.int erregbest .eu
info@int erregbest .eu

HELLENIC REPUBLIC
REGION of EPIRUS

HELLENIC REPUBLIC
REGION of EPIRUS

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

BIOLOGY
The diet is opportunistic and omnivorous: the species feeds on a wide variety of plants and animals (filamentous algae,
macrophytes, snails, larvae, insects, crustaceans and small vertebrates). Sexual maturity is reached around 3-4 years, with an
average number of eggs that varies depending on the geographical region but that can be up to 30. They can live till 40 years,
making their permanence in the introduction range prolonged in time, regardless of their reproductive capabilities.

PATHWAYS OF INTRODUCTION
Since 1970s, this species has been widely traded and exported from the USA, mainly as a pet animal (especially T. s. elegans,
with more than 52 million individuals traded from 1989 to 1997). Usually, introductions in the wild are mediated by owners
who want to get rid of them, not aware of the dimensions these animals can reach and the attention they need.

IMPACT AND INVASIVENESS
Listed among the 100 most invasive species of the world and in Europe, according to the IUCN Invasive Species Specialist Group
(ISSG), this turtle can adapt and reproduce successfully in the habitat of introduction, causing a dramatic reduction in
biodiversity of the species it feeds on. It is, moreover, recognized to be a potential vector of diseases and parasites for native
turtles (particularly for Emys orbicularis, for which it competes for the reproduction habitat as well) and other group of wild
fauna. It is also a vector of salmonellosis.

EXAMPLES OF MANAGEMENT
In order to restrict the problem, it is fundamental to work on citizen awareness about trading and subsequent release into the
wild of the species. About eradication plans, there are examples of management projects based on live trapping. For this
reason, we cite LIFE project Emys (Italy) and LIFE project Trachemys (Spain). About this last one a detailed manual has been
released (Sancho Alcayde et al., 2015).

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with small but widely distributed population on the regional territory (since
individuals have been introduced extensively, they are not restricted to water bodies), located in natural areas and for which
management options represent a great economic burden. For this reason, an eradication project for the whole region appears
to be not suitable, while a local containment plan could give better results, especially where the species could represent a
great threat for the local biodiversity (i.e. protected humid areas and regions with the presence of Emys orbicularis).
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PORT JACKSON WATTLE
Acacia saligna (LABILL) H.L. WENDL

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Fabales
Family: Fabaceae
Genus: Acacia
Species: Acacia saligna
photo: www.actaplantarum.org

MORPHOLOGY
Woody plant of arboreal/shrubby appearance, up to 5-6m high, with erected stem and greyish brown cortex. The adult
«leaves», called phyllodes (they are actually modified leaf petioles), are lanceolate, pointed and coriaceous, dark green
coloured. The flowers come in clusters in a globose yellow flower heads form. The fruit is a brown pod 8-12cm long.

HABITAT
Typical plant of dune ecosystem, growing mainly in depressed areas, more protected, as well as on sandy soils and along
waterways, always in arid environments. In the innermost areas it can be found along the rocky outcrops, while in introduced
areas it has spread in a great variety of habitats, including roadsides and anthropized areas.

DISTRIBUTION
A. saligna is native to southwestern Australia, where it extends
latitudinally from the 35th to the 27th south parallel and longitudinally
from the 115th to the 122th east meridian. The first information relating
to the introduction outside the Australian continent dates back to the XIX
century, in South Africa, and then subsequently spread to the European,
Asian and American continent. In Europe it is mainly introduced around
the Mediterranean basin, with the exception of Portugal, Canary Islands
and Azores.
In Apulia it is well acclimatized, distributed into the wild in the provinces
of Foggia, Bari, Taranto and Brindisi, as well as an ornamental plant in
other parts of the region. Because of its ability to adapt to different
habitats, it is widespread in areas where there are consolidated
populations, including protected areas (Regional Natural Park Porto Selvaggio and Palude del Capitano, Biogenetic Natural
Reserve of San Cataldo, Regional Natural Park Bosco and Palude di Rauccio; Oriented Regional Natural Reserve of Litorale
Tarantino Orientale, Park of Dune Costiere da Torre Canne a Torre San Leonardo; Regional Natural Park Mar Piccolo, Statal
Natural Reserve Torre Guaceto and Regional Natural Park Litorale dell’Ugento).

BIOLOGY
A. saligna reproduces mainly sexually, producing a large amount of seeds, but is also capable of adopting vegetative
reproduction, by which a single tree can generate a small colony. Relatively short-lived but fast-growing plant, it can reach its
maximum height within 4-5 years. Like other fabaceae, it develops radical nodules in association with bacteria (genus
Rhizobium), resulting as an efficient nitrogen-fixer (although this ability is drastically reduced in condition of drought and
environmental stress).
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PATHWAYS OF INTRODUCTION
The plant has actively been introduced by humans for multiple uses, such as timber and animal fodder, or ornamental purposes
(even recently). However, its introduction in various parts of the world is mainly linked to its uses as a windbreak plant and for
stabilisation of sand dunes and cliffs, as well as to mine site rehabilitation.

IMPACT AND INVASIVENESS
There are many reasons for its invasiveness: prolific seed production, long-range dispersion (5-6km), great germination
capacity, wide adaptability to nutrients and soil salinity, ability to revegetate after fire. Acacia saligna is a species capable of
rapidly colonizing disturbed areas, in particular over-grazing ones, where it competes with other pabular species. If ingested,
it has toxic characteristics, eventually causing poisoning and several neurological (tremor) and gastrointestinal disorders.

EXAMPLES OF MANAGEMENT
The best control way is prevention, with the ban on introductions and the timely removal of individuals. The management
plans applied in areas where the species has already established (mainly islands: Sardinia, Tuscan Archipelago, etc.) generally
involve regular and constant cuts before blooming, in order to avoid the dispersion of seed, and integrated control plans,
which include chemical, mechanical and biological methods combined with proper territory management.

PRIORITY CRITERIA
The species was evaluated as highly invasive, with a relatively limited distribution on regional territory (particularly
concentrated in dune and riparian habitats), present in valuable natural areas (in particular coastal dune systems) and for
which any interventions of management could be relatively costly. The most important critical factor for the species is its
presence in areas of high conservation value and extreme fragility, such as coastal sand dunes. Therefore, it could be
appropriate to set up management plans for its containment for these areas (as it is not plausible its eradication at a regional
level due to the widespread presence of the species even in internal areas or in any case not linked to valuable ecosystems
subjected to protection). In particular, it could be effective to settle up management plans involving periodic removal and/or
phytosanitary treatment of seed-bearing plants on coastal dune areas affected by the presence of limited populations of A.
saligna.
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CAULERPA CYLINDRACEA
Caulerpa cylindracea (SONDER, 1845)

TAXONOMY
Phylum: Clorophyta
Class: Ulvophyceae
Order: Bryopsidales
Family: Caulerpaceae
Genus: Caulerpa
Species: Caulerpa cylindracea
photo: www.cabi.org

MORPHOLOGY
Caulerpa cylindracea is extremely variable in shape and size, with over ten recognized varieties. It has a thin thallus, anchored
to the substrate by thin rhizoids 1-10mm long and 0.3-0.8mm wide. These rhizoids are wrapped around the main stolon, a
structure from which some "fronds" rise in vertical position, occasionally branched, 1-11cm long (up to 19cm in the
Mediterranean Sea). These structures, more properly called phylloids, have a cylindrical shape and are bright green coloured.
C. cylindracea can be distinguished from other varieties thanks to the thin rhizoids, the slight swelling of the phylloids at the
height of the stolon and the clavate shape of the branches of the phyllodes, with a clavate-cylindrical shape.

HABITAT
C. cylindracea grows naturally in tropical oceans, where it mainly lives on rocky bottoms. In the Mediterranean Sea, the alga
lives in intertidal and subtidal areas, at depths ranging from 1 to 70m. It
is able to thrive on rocky, sandy or muddy bottoms and it also grows on
the carpets of Posidonia oceanica.

DISTRIBUTION
The native distribution of the species consists of the tropical belt of the
Indian Ocean, reaching the western coasts of Australia. The alga is
present today in the Mediterranean Sea, observed for the first time in
Libya in 1991, from which it spread rapidly to the rest of the basin. In Italy
is ubiquitous, present in the Ligurian, Tyrrhenian, Ionian and Adriatic
Seas.
In Apulia it is distributed along the coasts of the provinces of Bari, Brindisi,
Lecce and Taranto, with areas in expansion. The species is reported in the
Regional Natural Park Mar Piccolo and in the Marine Protected Area of Porto Cesareo.

BIOLOGY
C. cylindracea is an alga capable of reproducing both sexually and agamically. Sexual reproduction occurs by anisogamy with
alternation of gametophytic and sporophytic generation, where the first form prevails. However, this reproductive mechanism
has not been observed in the Mediterranean Sea (probably due to factors related to temperature), where it tends to reproduce
asexually, mainly through fragmentation. Distinguished by marked seasonal dynamics, Caulerpa cluster is characterized by a
peak of growth in the summer-autumn period, with a contraction of the population in winter. The alga is able to produce
secondary metabolites aimed to limit its consumption by herbivores, a factor that makes it more competitive compared to
other species with which it shares the habitat.
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PATHWAYS OF INTRODUCTION
Its introduction, limited to the Mediterranean Sea, is probably linked to the access through the Suez Canal, although there is
no reliable data on this. Another hypothesis involves a possible accidental introduction mediated by humans, being the species
widely used in the aquaculture.

IMPACT AND INVASIVENESS
Like the other congeneric species, C. cylindracea is considered one of the most invasive species in the Mediterranean basin.
Due to its ability to reproduce very quickly and to adapt to different types of substrates, it represents a serious risk to local
biodiversity. In fact, it tends to form dense mats of vegetation, up to 15cm thick, with consequent suffocation of the native
algal communities. In addition, economic damage has been reported as its presence hinders fishing activity, due to the clogging
of the nets.

EXAMPLES OF MANAGEMENT
Similarly to what happened for other congeneric species present in the Mediterranean Sea (C. taxifolia, C. prolifera), different
eradication mechanisms have been developed over the years, mainly through the use of mechanical coverings of the algal
carpet (physical methods) and possibly through the use of chlorinated compounds/quantities of salt around 50kg/m2
(chemical methods). However, if the algal community is well established in the introduction area, eradication is practically
impossible.

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with relatively widespread populations at a regional level and in expansion,
present in valuable natural areas (despite the actual presence range is difficult to determine, as for many marine species) and
for which any interventions management could be very costly. Large-scale species eradication and containment projects are
difficult to implement, as are for other invasive marine species. In this specific case, localized interventions to contain the
population in areas affected by particularly significant marine cenosis could be more effective, in addition to the development
of prevention monitoring and identification protocols in protected areas, for which there are currently no reports (such as
Tremiti islands).
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TREE OF HEAVEN
Ailanthus altissima (MILL) SWINGLE

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Sapindales
Family: Simaroubaceae
Genus: Ailanthus
Species: Ailanthus altissima
photo: www.actaplantarum.org

MORPHOLOGY
Fast growing deciduous tree, that can reach 20-30m in height. Straight stems, grey and smooth cortex, which roughens with
age. The leaves are compound and imparipinnate, 40-60cm long, dark green coloured, with 6-12 segments. The flowers are
small and gather in large terminal panicles of 10-20cm, with small green-yellowish actinomorphic flowers of 5-7mm. The fruits
are polisamaras each consisting of 1-5 winged samaras of 3-4cm, oblong-lanceolate and sinuous, reddish when young, papyrus
when ripe and persistent in winter on the plant. In the centre they contain a single smoothed, yellowish-brown or reddish,
seed.

HABITAT
Heliophilous species, typical of warm subtropical climates but able to adapt to both temperate and tropical climates. Very
rustic species and adaptable to any type of soil, it quickly colonizes uncultivated or disturbed soil, cliffs, railways edges, roads
and torrents. Altitudinally, it extends up to the submontain belt (0-800m).

DISTRIBUTION
The species is native to central and northern China, where it lives in the
areas characterized by warm sub-tropical climates. After an initial
introduction in the mid-seventeenth century in England, the species has
spread to the rest of Europe, where today is present in almost all states.
In the following centuries, it was introduced outside of Europe, spreading
to the Americas, Africa, Asia and Oceania. In Italy, the first introduction
dates back to 1760 and it is now present in all regions.
In Apulia, the species is very widespread, with numerous reports in all the
provinces. In detail, its presence on the Tremiti islands (in particular on
the major ones) is reported, where It can be considered an invasive
neophyte of relatively recent introduction. Additional protected areas
affected by the safe presence of the species are: Alta Murgia National
Park, Regional Natural Park Terra delle Gravine, Regional Natural Park Dune Costiere da Torre Canne a Torre San Leonardo,
Regional Natural Park Fiume Ofanto, Regional Natural Park Mar Piccolo, Regional Natural Park Costa Otranto-Santa Maria di
Leuca and Bosco di Tricase and Gargano National Park.

BIOLOGY
The species is a very drought-resistant tree, being able to reduce transpiration in the hottest hours of the day and having a
very porous vessel system that allows to quickly transfer liquids from the roots to the leaves. The ideal growth temperatures
are between 7° C and 18° C, despite the species is able to tolerate consistent frosts and to survive for short periods at
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temperatures reaching -35° C. Dioic species, each single plant produces male or female flowers in large quantities (up to 1
million per tree), which cross through entomogamous pollination.

PATHWAYS OF INTRODUCTION
The spread of this species is linked to voluntary human introductions. Introduced for the first time in Europe in 1751 in England,
it was subjected to a first attempt of exploitation for commercial purposes in the field of silk, which then failed. Subsequently,
the tree of heaven was cultivated for ornamental purposes and for reforestation, thanks to its extreme adaptability, a
phenomenon that still persists today.

IMPACT AND INVASIVENESS
A. altissima is considered an extremely invasive neophyte species, able to colonize varied types of soils and in particular those
which are uncultivated or subject to anthropogenic disturb. It produces a large amount of seeds and exerts an inhibiting action
against other native plants, thanks to the production of toxins (ailanthone and other metabolites) present in the cortex and
leaves, thus representing a serious risk to local biodiversity.

EXAMPLES OF MANAGEMENT
The management of this species is particularly difficult in areas where there are consolidated populations of adult individuals,
while early containment interventions seem to produce more satisfactory results. Management plans (generally planned in
limited contexts for which it is possible to contain the risk of recolonization, such as islands) usually involve the
phytopharmacological treatment of individuals and the subsequent removal by cutting and incineration of the seed carriers,
as well as the periodic monitoring of any re-growth from quiescent buds at the level of the superficial roots.

PRIORITY CRITERIA
The species was evaluated as highly invasive, widely and capillary distributed on regional territory, present in valuable natural
areas and for which any management interventions could be economically onerous: the species is in fact an extremely
widespread alien species at national and regional level, for which a large-scale eradication plan appears to be difficult. On the
other hand, concentrating efforts in areas of high naturalistic value in which the spread is controllable, such as limited contexts
with a low probability of spontaneous recurrence, could be an effective and more easily possible option, also from an economic
point of view. Specifically, it is possible to predict a favourable outcome of an intervention plan on the species on the Tremiti
Islands, within the Gargano National Park.
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PUMPKINSEED
Lepomis gibbosus (LINNAEUS, 1792)

TAXONOMY
Phylum: Chordata
Class: Actinopterygii
Order: Perciformes
Family: Centrarchidae
Genus: Lepomis
Species: Lepomis gibbosus

photo: www.cabi.org

MORPHOLOGY
Oval shaped silhouette, laterally compressed. Body pigmentation is extremely variable in colour, upper lateral side varies from
brown to golden green/olive green, while the lower part is lighter. It reaches 40cm in length in its native area, while it is smaller
(about 10cm) in European internal waters. The species exhibits sexual dimorphism during the reproduction period, when the
male acquires a more vivid colour.

HABITAT
Species with great adaptability thatcan tolerate high temperature excursions and has good resistance to environmental
alterations. Typical of standing waters of lakes and ponds and of moderately flowing rivers, with substrate formed by sand,
gravel, boulders and mud. It prefers environments rich in submerged and semi-submerged vegetation. Frequent in the bends
of rivers, outside the main flow of the current, and below the shore.

DISTRIBUTION
The native range of the species includes the waterbodies of the eastern
United States, for which the presence has been verified from the
Miocene. The pumpkinseed was initially introduced in Europe at the end
of the XIX century, mainly in the central-northern regions, then it spread
to the rest of the continent in the following decades. The current
distribution includes parts of Central Africa, South America and some
oceanic islands (Canary Islands, Azores, Hawaii).
In Apulia, the species is reported for the Ofanto River by Bianco & De
Filippo, 2011; it is specifically reported as present within the Regional
Natural Park Fiume Ofanto.

BIOLOGY
Omnivorous diet, which includes insects, crustaceans, worms, molluscs, amphibian larvae, small fishes and in small extent also
macrophytes and organic detritus. At the juvenile age, it shows gregarious habits, with the specimens moving in schools made
up of a few dozen individuals. In adulthood, they tend to have a sedentary and territorial temperament. Exclusively diurnal
species, during the night it remains stationary on the bottom in rocky areas or near submerged obstacles. The ideal water
temperature for the species is about 26° C, so it is particularly active during the summer season. At the end of autumn, the
specimens move to lower depths to wintering in a semi-latent state.
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PATHWAYS OF INTRODUCTION
The pumpkinseed has been introduced and bred in many European rivers and lakes for many reasons: ornamental purpose
(artificial ponds, aquarium), sport fishing or foraging animal (food for other fish such as largemouth bass). It was introduced in
Italy at the end of the XIX century and is now widespread in the basins of many rivers, in lentic and lotic waters. Accidental
introductions related to the introduction of other fish are also known, as in the case of Czechoslovakia.

IMPACT AND INVASIVENESS
The high fecundity (each female produces 600 to 7.000 eggs per season and each nest can contain up to 14.500 eggs laid by
various females) and adaptability means that the species is not threatened by the progressive degradation of the waters and
in many cases has an advantage over native species. The main impact is on local biodiversity, as the species feeds on the eggs
of other fishes, molluscs and other aquatic invertebrates.

EXAMPLES OF MANAGEMENT
Examples of chemical control methods (there are cases of use of the rotenone insecticide, which is however prohibited in Italy)
and physical (mechanical removal of individuals) are documented, but the latter are not very effective as they can only reduce
the population.

PRIORITY CRITERIA
The species was evaluated as invasive, with populations relatively limited in certain hydrographic networks (afferent to the
northernmost provinces), present in valuable natural areas and for which any management interventions could be
economically onerous. Therefore, there are plausible interventions of eradication of the species from spatially contained
contexts (lakes, ponds or isolated water bodies, not in contact with the hydrographic network that hosts the main populations),
given the low probability of spontaneous reintroduction of the species; vice-versa, an eradication project for the entire Apulian
territory could be difficult to implement both at an ecological and economic level. The careful control of fish stocks used for
restocking in rivers and lakes represents the safest method to prevent new introductions, in particular through the verification
of sowings related to sport fishing activities and the prohibition of using the species as live bait for other fishes (ex. largemouth
bass).
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BLACK RAT
Rattus rattus (LINNAEUS, 1758)

TAXONOMY
Phylum: Chordata
Class: Mammalia
Order: Rodentia
Family: Muridae
Genus: Rattus
Species: Rattus rattus
photo: www.cabi.org

MORPHOLOGY
Medium-small sized mammal, from about 12 to 20cm (30-40cm with tail), for a weight of 120-200g. Strong body and pointed
muzzle, bright eyes. The ears are relatively long, rounded at the tip and hairless. The body is covered with a shiny fur and the
tail is hairless. Variable in colour, from grey-black to grey-brown with a lighter abdomen. Males are larger and more robust
than females.

HABITAT
In natural conditions, black rat lives at marginal areas of forest formations of various kind. However, defining today a prevalent
habitat of the black rat would be extremely simplistic, as is able to colonize most of the terrestrial and aquatic habitats with
extreme ease. Although it tends to avoid swimming, it is able to move between the islands and cover considerable distances
in the water. It can live at ground level, on trees and in underground passages.

DISTRIBUTION
R. rattus is native to Asian continent, specifically the Indian peninsula. The
spread of this species outside its range dates back to historical times.
There are evidences that testify its presence in Palestine since 3000 years
ago and in the Mediterranean basin starting from 2400 years ago. Today
the species is widely distributed in numerous countries around the world.
In Italy is present throughout the peninsular territory and in almost all of
the islands (except the smallest, with an area of less than 10ha).
In Apulia it is one of the most widespread and abundant species in
absolute terms. It is present in all provinces and islands, including Tremiti
islands. Reported in literature as a particularly problematic species in the
Regional Natural Park Fiume Ofanto.

BIOLOGY
The black rat is an omnivore generalist par excellence, feeding on plants and animals throughout the year and adapting the
diet to the needs of the moment. Females give birth to litters of 3-7 individuals, with a time interval between one birth and
the next that can be as long as 27 days. Sexual maturity is reached after 2-4 months and the average life expectancy is around
1-2 years in wild conditions.

PATHWAYS OF INTRODUCTION
Since historical times, human has been the main vehicle for the involuntary introductions of this species, especially through
transport (ships, freight trains, airplanes, etc.). Events of natural dispersion are also known, such as in the Motutapere and
Tawhitinui islands in New Zealand, but in any case to be attributed to previous anthropogenic introductions in the nearby
areas.
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IMPACT AND INVASIVENESS
The black rat is considered one of the most harmful species of the world. The main damages to humans are represented by
the contamination of foodstuffs and consequent transmission of zoonoses, with harmful effects on public health. Furthermore,
this species represents a serious threat to local biodiversity, especially in islands, where its presence can particularly affect the
populations of nesting seabirds.

EXAMPLES OF MANAGEMENT
The most effective eradication results are represented by rodent control projects, i.e. removal of individuals by mechanical
capture or by dosing rat poison using specific dispensers. However, the high capacity for recolonization of the species (capable
of overcoming various environmental barriers, such as not excessively extensive sea areas, as well as different vectors such as
land or sea vehicles) means that these solutions are applicable only under controlled conditions and in small areas, like islands.
There are, in fact, numerous projects aimed at eradicating the black rat in small island protected areas, where the impact on
native species (in particular seabirds) is perceived with greater intensity.

PRIORITY CRITERIA
The black rat has been evaluated as highly invasive, widely and capillary distributed on the regional territory, present in
valuable natural areas such as island contexts (where represents the main predator for certain faunal categories) and for which
any management interventions could be economically expensive. Considering the almost ubiquitous diffusion of the species,
its total eradication from the territory is probably impossible. Different considerations must be made regarding the
implementation of management plans of the species in more restricted contexts. Similarly to other cases of rodent control on
small islands, the possibility of eradication of R. rattus from the Tremiti islands is plausible, as foreseen by the LIFE project
underway in the Gargano National Park LIFE18 NAT / IT / 920 "DIOMEDEE".
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HOTTENTOT FIG
Carpobrotus edulis (L.) N.E. BR.

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Caryophyllales
Family: Aizoaceae
Genus: Carpobrotus
Species: Carpobrotus edulis
photo: www.actaplantarum.org

MORPHOLOGY
Also called "Hottentot fig", succulent perennial plant, with a creeping habit and a height not exceeding 20cm. Triangular
section leaves, narrow and tapered towards the apex, green in colour tending to reddish. The flower is very showy, peeping
out, yellow or magenta in colour, which ripens into indehiscent fruit that turns yellow when ripe. The fruits are edible, hence
the latin name of the species.

HABITAT
Coastal plant that grows mainly on coastal dunes and in the backdune, but which also grows in marshy areas, rocky slopes and
cliffs. It also grows further inland, along the roadsides and along the railways. C. edulis requires well-drained soils and much
light, tolerating well dry areas and strong winds.

DISTRIBUTION
The plant is native to South Africa, where it grows on coastal and inland
slopes in the Cape of Good Hope province. The hottentot fig has been
introduced in Europe, United States, Australia, South America, North
Africa and some islands in the Pacific and Atlantic Oceans. In Italy it is
now widespread in all peninsular regions, where it has naturalized into
the wild.
In Apulia it is present in all the provinces, often associated with the
presence of the congeneric species C. acinaciformis, which is also not
native for the regional context. The presence of Carpobrotus sp. is
reported in the following protected areas: Regional Natural Park Rauccio
Bosco e Palude, Oriented Regional Natural Reserve Litorale Tarantino
Orientale, Natural Reserve Stornara, Natural Reserve San Cataldo, Park
Dune Costiere da Torre Canne a Torre San Leonardo, Regional Natural
Park Fiume Ofanto.

BIOLOGY
C. edulis produces a large number of flowers, fruits and seeds. It is capable of self-pollinating and its pollinators are mostly
insects (diptera, hymenoptera, coleoptera, lepidoptera) and snails. The dispersion of the seeds is mainly acted by frugivorous
mammals, which activate the seeds thanks to the passage in their digestive tract. From the point of view of limiting agents,
the hottentot fig does not tolerate high levels of nitrogen and freezing temperatures.
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PATHWAYS OF INTRODUCTION
The species was intentionally introduced, first as an ornamental plant and subsequently as a soil stabilizer plant, planted
directly in the dune environment.

IMPACT AND INVASIVENESS
Given its high adaptability and ability to reproduce vegetatively, in the places of introduction it can form extensive mats that
cover entire tracts of ground (dunes, cliffs, etc.), representing a serious threat to biodiversity. In fact, it has been shown that
where it settles it can cause loss of plant biodiversity, also due to the production of tannin compounds that acidify the soil and
slow down the growth of other native plants (due to allelopathy).

EXAMPLES OF MANAGEMENT
Mechanical, chemical and biological control strategies have been developed over the years. The latter method seems to have
given the best results, mainly using fungal pathogens (Verticillium spp.) and phytophagous insects (Pulvinariella
mesembryanthemi and Pulvinaria delottoi). Generally, management systems that use biological agents must always be
checked for their applicability to the local context, to avoid the introduction of additional alien elements (in this case parasitic
cochineal).

PRIORITY CRITERIA
The species was valuated as highly invasive, with a relatively limited distribution on regional territory (being mainly limited to
coastal areas), present in valuable natural areas (in particular coastal protected areas) and for which any management
interventions could result relatively expensive in economic terms. Therefore, it is possible to identify an effective type of
intervention for the species aimed at containment in areas of high naturalistic value present on the peninsular territory, more
subject to any spontaneous or voluntary reintroduction. Vice-versa, an eradication plan is possible only for limited territorial
contexts, such as islands, where control plans against future recolonizations appear more easily applicable.
NB. The characterization provided in this document is equally applicable to the congeneric species C. acinaciformis, often
associated with C. edulis, for which the same methods of diffusion and invasiveness are applicable, as well as similar
management measures.
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GOLDEN FISH
Carassius auratus (LINNAEUS, 1758)

TAXONOMY
Phylum: Chordata
Class: Actinopterygii
Order: Cypriniformes
Family: Cyprinidae
Genus: Carassius
Species: Carassius auratus
photo: cabi.org; ittiofauna.org

MORPHOLOGY
Commonly known as "goldfish", it is an elongated, stocky bodied cyprinid with a triangular-shaped head. The mouth is rather
small, devoid of barbels. Dorsal and anal fins are provided with a simple ossified ray, robust and notched on the posterior
edge. The colour of the wild form can take on various shades: from green grey to blue grey, up to golden. Breeding populations
can take on a very large number of colours and shades, from bright red to white, from black to piebald, including a great variety
of shapes. Confused with C. carassius, it is distinguished from this species by having the upper edge of the dorsal fin concave,
a greater number of spines, a more pointed snout and by the proportionally larger head.

HABITAT
The goldfish loves slow-flowing or stagnant waters, rich in vegetation. Common in lakes, ponds, swamps, ditches and rivers
with little current waters, it is very tolerant to environmental variations. It can live in highly eutrophic standing waters, with
low levels of dissolved oxygen and high concentrations of pollutants. It can survives for several hours out of water or immersed
in mud; it also tolerates high turbidity (up to 225,000mg / l of sludge in suspension), pH variations between 4.5 and 10.5, high
water temperatures (lethal limit at 41.4° C) and high salinity (17 ‰).

DISTRIBUTION
Goldfish is native to the inland waters of China, from which it spread to
the rest of the world. Currently the distribution of this species is globally
extended: Africa, America, Asia, Europe and Oceania. In Italy it is
widespread in all regions, including the islands, with a prevalence in the
Centre-North. It is common both in the wild and anthropized areas such
as artificial basins, urban and private lakes or aquarium.
In Apulia the species is common into the wild in the hydrographic basin
of the Ofanto River and especially in the connected lakes, where it has
been found in all sampling stations (Bianco and De Filippo, 2011); it is
specifically reported as present within the Regional Natural Park of the
Ofanto River. Also reported in the Regional Natural Park Litorale di
Ugento, in the province of Lecce (as part of the diet of a black and white
kingfisher: January, 2015).

BIOLOGY
The diet is predominantly made of zooplankton, but also includes aquatic insects, shellfish crustaceans, worms, organic
detritus, filamentous algae, macrophytes, eggs and juvenile fishes, changing from one type of food to another depending on
the circumstances. The reproduction period coincides with water temperatures between 15°C and 20°C; depending on latitude
REGION OF

IONIAN
ISLANDS

REGION OF

IONIAN
ISLANDS
www.int erregbest .eu
info@int erregbest .eu

www.int erregbest .eu
info@int erregbest .eu

HELLENIC REPUBLIC
REGION of EPIRUS

HELLENIC REPUBLIC
REGION of EPIRUS

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PATHWAYS OF INTRODUCTION
The species was intentionally introduced, first as an ornamental plant and subsequently as a soil stabilizer plant, planted
directly in the dune environment.

IMPACT AND INVASIVENESS
Given its high adaptability and ability to reproduce vegetatively, in the places of introduction it can form extensive mats that
cover entire tracts of ground (dunes, cliffs, etc.), representing a serious threat to biodiversity. In fact, it has been shown that
where it settles it can cause loss of plant biodiversity, also due to the production of tannin compounds that acidify the soil and
slow down the growth of other native plants (due to allelopathy).

EXAMPLES OF MANAGEMENT
Mechanical, chemical and biological control strategies have been developed over the years. The latter method seems to have
given the best results, mainly using fungal pathogens (Verticillium spp.) and phytophagous insects (Pulvinariella
mesembryanthemi and Pulvinaria delottoi). Generally, management systems that use biological agents must always be
checked for their applicability to the local context, to avoid the introduction of additional alien elements (in this case parasitic
cochineal).

PRIORITY CRITERIA
The species was valuated as highly invasive, with a relatively limited distribution on regional territory (being mainly limited to
coastal areas), present in valuable natural areas (in particular coastal protected areas) and for which any management
interventions could result relatively expensive in economic terms. Therefore, it is possible to identify an effective type of
intervention for the species aimed at containment in areas of high naturalistic value present on the peninsular territory, more
subject to any spontaneous or voluntary reintroduction. Vice-versa, an eradication plan is possible only for limited territorial
contexts, such as islands, where control plans against future recolonizations appear more easily applicable.
NB. The characterization provided in this document is equally applicable to the congeneric species C. acinaciformis, often
associated with C. edulis, for which the same methods of diffusion and invasiveness are applicable, as well as similar
management measures.
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ROSE-RINGED PARRAKEET
Psittacula krameri (SCOPOLI, 1769)

TAXONOMY
Phylum: Chordata
Class: Aves
Order: Psittaciformes
Family: Psittaculidae
Genus: Psittacula
Species: Psittacula krameri
photo: cabi.org; iucnredlist.org

MORPHOLOGY
Parrot of medium size, around 40cm. The plumage is pale green, with a black band under the chin that extends around the
base of the neck, forming a collar. The tail is dark green, with bluish central coxswain. The species has an evident sexual
dimorphism. The male has a pink stripe on the rear collar and a black band from the beak to the neck, while the female has a
paler colour, has no pink collar and black band and shorter central coxswain.

HABITAT
In its original areal, P. krameri lives in primary and secondary forest habitats, riparian woods, mangroves, savannah areas and
cultivated fields with scattered trees. Where it has been introduced, it has adapted to live in anthropized environments such
as parks, gardens and urban areas with the presence of trees.

DISTRIBUTION
The original areal includes two distinct cores, with their subspecies: in
central-northern Africa (Guinea, Senegal, Mauritania, Uganda, Sudan,
Ethiopia and Somalia) the subspecies P. k. krameri and P. k. parvirostris;
in Asia (western Pakistan, Afghanistan, India, Nepal, Myanmar and
Ceylon) the subspecies P. k. borealis and P. k. manillensis. Currently, the
distribution of the rose-ringed parakeet extends over five continents
(North America, Africa, Europe, Asia and Oceania), albeit with sometimes
fragmented nuclei. In Europe, it is mainly in the central-western states,
in expansion. In Italy, there are stable populations from North to South,
substantially only in urban environments.
In Apulia, the species is present in the provinces of Bari and Lecce: the
population area is expanding.

BIOLOGY
P. krameri feeds on a remarkable variety of cereals, seeds, flowers, nectar and a great variety of plant species, making it an
excellent generalist. From a reproductive point of view, it reaches sexual maturity in about 3 years, with the reproductive
period that varies depending on the population and geographical area, but which in our latitudes coincides with the spring
period. Characterized by an excellent reproductive success, it is able to spread rapidly in the new habitat of introduction.
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PATHWAYS OF INTRODUCTION
Since the second half of the XX century, the rose- ringed parakeet has been widely marketed as a pet and the current
populations introduced are mainly attributable to accidental escapes or voluntary releases from the captive environment.

IMPACT AND INVASIVENESS
Considered one of the 100 worst invasive species in Europe (according to the DAISIE project), in the areas of origin it causes
many damages to agricultural crops. Due to its reproductive habits it is a competitor of other native species of birds nesting in
cavities, such as wrynecks, nuthatches, great spotted woodpeckers. From the point of view of disease transmission, roseringed parakeet is a vector, like other parrots, of Chlamidia psittaci, the agent responsible for the spread of psittacosis in
humans

EXAMPLE OF MANAGEMENT
Management plans have been tested through the capture of individuals (ex. trapping), which are effective if prolonged over
time and coordinated with other nearby areas, in order to avoid re-colonization.

PRIORITY CRITERIA
The species has been evaluated as invasive, with populations relatively circumscribed at regional level, currently not reported
in valuable natural areas and for which any management interventions could be economically onerous. For this species,
eradication interventions appear to be possible also from entire provincial areas. However, these strategies must be
coordinated at national level in order to simultaneously reduce the populations present in other regions (in order to prevent
spontaneous recolonization), as well as to provide awareness programs for the cessation of trade in this species or, at least,
its release in the wild by the owners. Alternatively, containment measures for local populations could be effective in areas
where the species causes the greatest economic (in particular to agriculture) or ecological (due to competition with local birds)
damage.
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COMMON BOOBIALLA
Myoporum insulare R. BR.

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Scrophulariales
Family: Myoporaceae
Genus: Myoporum
Species: Myoporum insulare
photo: actaplantarum.org; cabi.org

MORPHOLOGY
Shrub-like plant of medium size, which can reach a height of 3m. The stem is hairless and the cortex is brownish-gray. The
leaves are bright green, shiny and lanceolate. The hermaphroditic flowers are white with purple spots, clustered in groups
from 3 to 8. Each flower bears four stamens with yellowish anthers and a lighter central stigma, enclosed by five petals. It
produces small, fleshy, globular, purplish fruits, no larger than 6mm in diameter, attractive for birds.

HABITAT
M. insulare grows well in well-drained sandy soils typical of coastal habitats. However, it can withstand prolonged
periods of rain and more established soils.

DISTRIBUTION
Common boobialla originates from the coasts of southern Australia, along
an area extended from Shark Bay, in Western Australia, to the northwestern territories of New South Wales. Also present along the coasts of
Tasmania. This species has been introduced in some states of the
Mediterranean basin, precisely in Italy, Spain, Portugal and Morocco, as
well as in the East Coast of the United States of America and in some
states of the African continent.
In Apulia, its presence is reported in the provinces of Foggia, BarlettaAndra-Trani, Bari and Brindisi, also within protected areas such as the
Regional Natural Park Dune Costiere da Torre Canne a Torre San Leonardo
and the Statal Natural Reserve Torre Guaceto.

BIOLOGY
M. insulare is a plant able to colonize a great variety of habitats and soils and to propagate sexually, by seed, and vegetatively,
through the young stems that propagate from the base. It is not very tolerant to frosts, which cause intense chlorosis and loss
of leaves, but despite this, it is able to recover quickly, when the environmental conditions are more favourable.

PATHWAYS OF INTRODUCTION
The main vector of introduction is by human, who uses this plant for ornamental purposes.

REGION OF

IONIAN
ISLANDS

REGION OF

IONIAN
ISLANDS
www.int erregbest .eu
info@int erregbest .eu

www.int erregbest .eu
info@int erregbest .eu

HELLENIC REPUBLIC
REGION of EPIRUS

HELLENIC REPUBLIC
REGION of EPIRUS

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

IMPACT AND INVASIVENESS
Thanks to its ecological plasticity, its resistance and the ability to reproduce vegetatively, it spreads rapidly in coastal habitats,
competing with native species and consequently causing loss of local biodiversity.

EXAMPLES OF MANAGEMENT
Widespread large-scale eradication/containment methods are not known in literature, probably due to the early introduction
of this species. It is therefore useful to monitor the M. insulare population present in the Apulian territory and carry out more
studies in this regard, in order to be able to act promptly on a potential spread of the species.

PRIORITY CRITERIA
The species has been evaluated as invasive, with a relatively limited distribution in the regional territory, present in valuable
natural areas (in particular the Regional Natural Park Dune Costiere da Torre Canne a Torre San Leonardo and the Statal Natural
Reserve Torre Guaceto) and for which any management interventions could be relatively costly. The species could be suitable
for containment interventions of existing populations or eradication where the environmental context reduces the possibility
of recurrence. Intervention on this species may be particularly necessary in terms of integrated territory management: the
plant is in fact an asymptomatic host of the bacterium Xylella fastidiosa, responsible for the recent deaths of olive trees.
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CENTURY PLANT
Agave americana L.

TASSONOMIA
Division: Magnoliophyta
Class: Liliopsida
Order: Liliales
Family: Agavaceae
Genus: Agave
Species: Agave americana
photo: www.actaplantarum.org

MORPHOLOGY
Succulent plant that can reach up to 8m in height. The leaves are grouped in a robust basal rosette, evergreen, rigid swordshaped, of a colour tending to bluish green, spinulose along the edge and ending with a long apical spine of about 3cm. The
inflorescence is a panicle and reaches considerable dimensions, up to 5m, with more or less horizontal branches and yellowgreen tubular flowers.

HABITAT
The century plant is able to adapt to a considerable variety of habitats, also depending on the geographical region in which it
is found. It grows mainly on well-drained soils such as cliffs, beaches and rocky slopes of various kinds, but can also tolerate
grasslands, riparian areas as well as urban areas.

DISTRIBUTION
As the name suggests, the species is native to the American continent.
The native populations are distributed from the southern United States
of America (ex. Arizona, Texas) to central Mexico. Widespread
throughout the rest of the world, the species is now considered
naturalized in Africa, Europe, Asia and Oceania. It has also spread across
South America and along the Pacific coasts of the northern United States.
In Italy it is present in all regions except Valle d’Aosta.
Widely distributed throughout the Apulian territory, it is present in all the
provinces and reported within protected areas such as the Park Dune
Costiere da Torre Canne a Torre San Leonardo.

BIOLOGY
Very adaptable species, it spreads rapidly especially vegetatively, from the ground up to 600m. Very long-lived, it grows for
10-15 years until producing a single, large flowering followed by the death of the individual, leaving basal shoots that develop
as single plants. The flowering period varies depending on the geographical area in which it is located, but in our latitudes, it
occurs during the summer. Like other plants with CAM metabolism, it can tolerate very well long periods of drought, limiting
the transpiration of water from the leaves.

PATHWAYS OF INTRODUCTION
The American aloe has been exported as an ornamental plant since the decades following the discovery of the America in the
sixteenth century. Its trade has never stopped, promoting a notable increase in introductions to virgin countries in recent
decades.
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IMPACT AND INVASIVENESS
A. americana is considered a highly invasive species according to the IUCN, mainly due to its ability to adapt to many types of
soil and to reproduce rapidly. Its presence tends in fact to substitute the native species with which it shares its habitat through
indirect competition, making a threat to local biodiversity.

EXAMPLES OF MANAGEMENT
The control of A. americana is usually implemented through integrated management strategies, using mechanical and
chemical techniques. The most used techniques involve the manual eradication of individuals (using mechanical instruments
for larger plants), followed by the application of herbicides aimed at eliminating young individuals. Plants must be disposed of
correctly (ex. by incineration) to avoid subsequent propagation.

PRIORITY CRITERIA
The species has been evaluated as invasive, widely distributed on the regional territory (due to its use for ornamental
purposes), present in valuable natural areas and for which any management interventions could be relatively onerous. It is
therefore possible to predict the success of eradication interventions of the species from spatially contained contexts (islands
or coastal protected areas), given the low probability of spontaneous reintroduction of the species and its inability to
reproduce sexually in the regional context (the plant dries spontaneously after flowering). On the other hand, an eradication
project for the entire Apulian territory could not be possible, mainly for economic reasons; moreover, these strategies could
be difficult to be accepted by the users of the territory (adult plants are now characteristic landscape elements of certain
regional contexts).
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BLACK BULLHEAD
Ameiurus melas (RAFINESQUE, 1820)

TAXONOMY
Phylum: Chordata
Class: Actinopterygii
Order: Siluriformes
Family: Ictaluridae
Genus: Ameiurus
Species: Ameiurus melas
photo: ittiofauna.org; cabi.org

MORPHOLOGY
Massive and robust body, anteriorly wider and posteriorly compressed. The skin is devoid of scales, covered with mucus, the
livery varying from olive green to brownish and is devoid of dark spots, very dark on the back and lighter with yellowish shades
on the sides, paler towards the yellowish or whitish abdomen. The head is large with small eyes, the mouth is wide with the
lower jaw significantly shorter than the upper one. It has four pairs of barbels, those inserted in the corners of the mouth are
much longer than the others. The peritoneum is heavily black dotted.

HABITAT
The black bullhead prefers standing waters and moderately flowing streams, with substrates rich in detritus. Very frequent in
small water bodies such as canals and small ponds, in large rivers and lakes it occupies shallow turbid waters, with the presence
of aquatic vegetation and other submerged obstacles. It prefers warm waters, tolerating temperatures above 36-38° C. It can
resist quite well in degraded and polluted waters.

DISTRIBUTION
Native to Canada, United States and Mexico, where it is relatively
common throughout the distribution area. Currently, the species has
been introduced into the internal waters of numerous states in Asia,
Europe and South America. It was first imported to Europe in the XVII
century, apparently in France, and subsequently introduced in other
states.
In Apulia the species is distributed in the hydrographic basin of the
Ofanto river, which crosses the provinces of Foggia and Barletta-AndriaTrani (in particular for the terminal area and in the reservoirs of Conza
and San Pietro), while it is occasionally present on the middle course
(Bianco and De Filippo, 2011), including the protected area of the Natural
Regional Park Fiume Ofanto.

BIOLOGY
The diet of A. melas is varied, including plant and animal elements, such as insects and their larvae, crustaceans, molluscs,
annelids, fish eggs, juveniles and organic detritus. As a photophobic species, it prefers the crepuscular and nocturnal hours, in
which it scours the bottom in search of food through the tactile endings present on the barbels. The peak of food activity
occurs just after sunset and before sunrise. The species is however active during the day, especially in overcast conditions or
high turbidity of the water. In colder months, the black bullhead burrows into the mud, where it winters.
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PATHWAYS OF INTRODUCTION
The introduction of black bullhead is mainly linked to imports for aquaculture, sport fishing and for ornamental purposes. In
European waters, the dispersion mechanism is not very clear, but the spread seems to be linked to illegal or accidental
movements, as well as spontaneous diffusion through waterways.

IMPACT AND INVASIVENESS
Despite the species is mainly detritivorous, it can also feed on eggs and small fish, interfering with the resources available for
other species. The black bullhead also seems to have an indirect effect on the local fauna by increasing the turbidity of the
waters, altering the predation efficiency of other species, as well as the photosynthetic capacity of the macrophytic
community.

EXAMPLES OF MANAGEMENT
Thanks to the relative ease of capture, cases of massive removal by fishing have been reported. This strategy can be effective
if prolonged over time and applied in small water bodies. From a chemical point of view, control mechanisms are known using
rotenone, a natural insecticide which, however, also has effects on non-target species and whose use is in any case prohibited
in Italy.

PRIORITY CRITERIA
The species was evaluated as invasive, with populations relatively limited in certain hydrographic networks (ex. Ofanto River,
which crosses the northernmost provinces), present in valuable natural areas and for which any management interventions
could be economically onerous. Therefore, eradication interventions of the species from spatially contained contexts (lakes,
ponds or isolated water bodies, not in contact with the hydrographic network hosting the main populations) are possible,
given the low probability of spontaneous reintroduction of the species. On the contrary, an eradication project for the entire
Apulian territory appears economically onerous, as well as difficult to implement at an ecological level. On the other hand, it
may be more convenient to proceed with awareness campaigns focused on stakeholders (in particular sport fishermen in
internal waters) and a careful check of sowing actions related to sport fishing activities.
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YUCCA
Yucca gloriosa L.

TAXONOMY
Division: Magnoliophyta
Class: Liliopsida
Order Liliales
Family: Agavaceae
Genus: Yucca
Species: Yucca gloriosa
photo: www.actaplantarum.org

MORPHOLOGY
Shrub-like plant, IT can reach up to 3m high and a diameter of about 2m. The stem is simple or branched and it becomes woody
in the lower part. The leaves are grey-green, erect and linear, tapering towards the apex. The consistency is fibrous, leathery,
with a smooth and sharp edge. The flowers are milky-white tinged with pink on the outside and develop into a terminal
inflorescence forming a large panicle carried by a central scape. The fruit is a capsule, which ripens only in the native area.

HABITAT
Yucca grows on well-drained soil, in the native and in the introduced areas it develops mainly along coastal dune
habitats. Heliophilous plant, it prefers high exposure areas, while it suffers if receives too much shade.

DISTRIBUTION
Y. gloriosa is native to the coastal area and the nearby islands of southeastern North America, extending from Virginia to Florida in the United
States of America. In Europe, this species has been introduced in some
states of the Mediterranean basin (Italy, Spain, France, Turkey) and along
the Atlantic coast (United Kingdom, Portugal). Widespread along the east
coast of South America.
In Apulia, the species is widespread in the provinces of Lecce, Taranto,
Bari and Brindisi, with reports in protected areas such as the Park of Dune
Costiere da Torre Canne a Torre San Leonardo.

BIOLOGY
Despite it grows flourishing at high temperatures and hardly bears the cold, it can survive the harsh winters of our latitudes.
In the area in which it is introduced, it reproduces almost exclusively vegetatively, not completing fruiting. Plant lymph can be
irritating, and it is recognized as a potential allergen. As a peculiar feature, the yucca has a hybrid photosynthetic mechanism,
being able to pass from the C3 metabolism to the CAM according to the needs. This allows it to save resources in moments of
greatest stress and at the same time reach peaks of photosynthetic activity and growth in moments of greater availability of
these resources.
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PATHWAYS OF INTRODUCTION
Cultivated since the XVII, the yucca has spread as an ornamental plant and was introduced into the natural environment
following involuntary releases from the cultivated varieties.

IMPACT AND INVASIVENESS
The invasiveness of the yucca is mainly thanks to its ability to reproduce rapidly, colonizing the habitat of introduction in a
short time. Typical weed of coastal areas, especially in dune habitats, it negatively interferes with native plant species,
competing for the available space and forming colonies of numerous individuals.

EXEMPLES OF MANAGEMENT
The most used management method, given the size of the plant and the habitat in which it thrives, is the mechanical removal
of individuals, carried out continuously over time, in order to avoid a subsequent recolonization of the area over the years. An
alternative is cutting the base followed by the injection of herbicides, with the subsequent removal of the hypogeum part of
the plant.

PRIORITY CRITERIA
The species has been evaluated as invasive, with relatively widespread populations at regional level (the plant reproduces
vegetatively, therefore the diffusion is limited to the areas physically reached by adults or parts of them), present in valuable
natural areas and for which any management interventions could be relatively onerous (in particular, they are very extensive
in terms of time, even compared to other plant species). It is therefore possible to predict the success of eradication
interventions of the species from spatially contained contexts (islands or coastal protected areas), given the low probability of
spontaneous reintroduction of the species, and its inability to reproduce sexually in the regional context. However, it seems
unlikely to implement an eradication project for the entire Apulian territory.
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MONK PARAKEET
Myiopsitta monachus (BODDAERT, 1783)

TAXONOMY
Phylum: Chordata
Class: Aves
Order: Psittaciformes
Family: Psittacidae
Genus: Myiopsitta
Species: Myiopsitta monachus
photo: cabi.org; inaturalist.org

MORPHOLOGY
The monk parakeet is a small/medium-sized parrot, measuring around 30cm including the tail, weighing 90-120g. It has a
bright green plumage with a white area on the throat, cheeks and chest that fades to yellow underneath the tail. The flight
feathers are dark blue. The species does not show sexual dimorphism, except for the size of the male, slightly larger than the
female.

HABITAT
M. monachus prefers open environments, occupying in their native range habitats of savannah, farms, orchards and cultivated
woods. They are distributed from sea level up to 1600m altitude.

DISTRIBUTION
The original areal is represented by the temperate and sub-tropical
areas of South America, starting from the slopes of the Bolivian Andes,
Paraguay, Uruguay, southern Brazil and Patagonia. Currently, the
introduced populations of monk parakeets are distributed in the United
States of America, the Caribbean, Canada, Central Europe, some African
states and Japan.
Currently in expansion in Italy, it is present in the Apulian territory with
relatively few colonies in all the provinces, with the exception of
Brindisi. Actually, it is not reported in the main regional protected areas.

BIOLOGY
The diet of M. monachus is mainly granivorous, although it also feeds on fruit and possibly insects. Especially with a gregarious
behaviour, during the winter it gathers in groups that can exceed hundreds of individuals, even if the average is around 15-20.
More solitary in the reproductive period, when competition for resources increases. Unlike other parrots, monk parakeets
build their own nest rather than using pre-existing cavities, placing it in tall trees 10 or more meters above the ground. As
social animals, they have a vast vocabulary that is expressed through numerous vocalizations, considered by many to be a
disturbance.
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PATHWAYS OF INTRODUCTION
The monk parakeet is one of the most commercially exploited species in the pet market since the middle of the last century,
a factor that has favoured its introduction in many parts of the world (only between 1968 and 1972 over 65,000 individuals
were imported in the United States of America). The populations currently present in the wild are, in fact, originated by
individuals released intentionally or accidentally from captivity.

IMPACT AND INVASIVENESS
In its native areal, the monk parakeet is considered a real harmful species, causing considerable damage to crops (only in
Argentina, for example, the estimated economic damage to crops is around one billion dollars). In the introduced area,
differently, the impact of this species is mainly associated with the construction of the nests, which are often made along the
high voltage routes, creating short circuits, altering the efficiency of the electricity network and causing large costs of
maintenance.

EXAMPLES OF MANAGEMENT
The main control mechanisms against the monk parakeet includes the application of mechanical or acoustic bollards at the
nesting sites (such as high voltage poles) and/or the mechanical removal of the nests (although the latter technique is not very
effective, as individuals tend to rebuild the nest). Alternative methods involve the capture and/or killing of individuals, through
trapping or, rarely, the use of firearms.

PRIORITY CRITERIA
The species has been evaluated as invasive, with populations relatively circumscribed at regional level, currently not reported
in valuable natural areas and for which any management interventions could be economically onerous. Therefore, eradication
interventions of the species are also plausible from entire provincial areas. However these interventions must be coordinated
at national level in order to simultaneously reduce the populations present in other regions (in order to prevent spontaneous
recolonization), as well as to provide awareness programs for the cessation of trade in this species or, at least, its release into
the wild by the owners. Alternatively, there could be effective containment measures for local populations in areas where the
species causes the greatest economical (in particular to agriculture) or ecological (due to competition phenomena with local
birds) damage.
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MONK PARAKEET
Myiopsitta monachus (BODDAERT, 1783)

TAXONOMY
Phylum: Chordata
Class: Aves
Order: Psittaciformes
Family: Psittacidae
Genus: Myiopsitta
Species: Myiopsitta monachus
photo: cabi.org; inaturalist.org

MORPHOLOGY
The monk parakeet is a small/medium-sized parrot, measuring around 30cm including the tail, weighing 90-120g. It has a
bright green plumage with a white area on the throat, cheeks and chest that fades to yellow underneath the tail. The flight
feathers are dark blue. The species does not show sexual dimorphism, except for the size of the male, slightly larger than the
female.

HABITAT
M. monachus prefers open environments, occupying in their native range habitats of savannah, farms, orchards and cultivated
woods. They are distributed from sea level up to 1600m altitude.

DISTRIBUTION
The original areal is represented by the temperate and sub-tropical
areas of South America, starting from the slopes of the Bolivian Andes,
Paraguay, Uruguay, southern Brazil and Patagonia. Currently, the
introduced populations of monk parakeets are distributed in the United
States of America, the Caribbean, Canada, Central Europe, some African
states and Japan.
Currently in expansion in Italy, it is present in the Apulian territory with
relatively few colonies in all the provinces, with the exception of
Brindisi. Actually, it is not reported in the main regional protected areas.

BIOLOGY
The diet of M. monachus is mainly granivorous, although it also feeds on fruit and possibly insects. Especially with a gregarious
behaviour, during the winter it gathers in groups that can exceed hundreds of individuals, even if the average is around 15-20.
More solitary in the reproductive period, when competition for resources increases. Unlike other parrots, monk parakeets
build their own nest rather than using pre-existing cavities, placing it in tall trees 10 or more meters above the ground. As
social animals, they have a vast vocabulary that is expressed through numerous vocalizations, considered by many to be a
disturbance.
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PATHWAYS OF INTRODUCTION
The monk parakeet is one of the most commercially exploited species in the pet market since the middle of the last century,
a factor that has favoured its introduction in many parts of the world (only between 1968 and 1972 over 65,000 individuals
were imported in the United States of America). The populations currently present in the wild are, in fact, originated by
individuals released intentionally or accidentally from captivity.

IMPACT AND INVASIVENESS
In its native areal, the monk parakeet is considered a real harmful species, causing considerable damage to crops (only in
Argentina, for example, the estimated economic damage to crops is around one billion dollars). In the introduced area,
differently, the impact of this species is mainly associated with the construction of the nests, which are often made along the
high voltage routes, creating short circuits, altering the efficiency of the electricity network and causing large costs of
maintenance.

EXAMPLES OF MANAGEMENT
The main control mechanisms against the monk parakeet includes the application of mechanical or acoustic bollards at the
nesting sites (such as high voltage poles) and/or the mechanical removal of the nests (although the latter technique is not very
effective, as individuals tend to rebuild the nest). Alternative methods involve the capture and/or killing of individuals, through
trapping or, rarely, the use of firearms.

PRIORITY CRITERIA
The species has been evaluated as invasive, with populations relatively circumscribed at regional level, currently not reported
in valuable natural areas and for which any management interventions could be economically onerous. Therefore, eradication
interventions of the species are also plausible from entire provincial areas. However these interventions must be coordinated
at national level in order to simultaneously reduce the populations present in other regions (in order to prevent spontaneous
recolonization), as well as to provide awareness programs for the cessation of trade in this species or, at least, its release into
the wild by the owners. Alternatively, there could be effective containment measures for local populations in areas where the
species causes the greatest economical (in particular to agriculture) or ecological (due to competition phenomena with local
birds) damage.
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SUMATRAN FLEABANE
Erigeron sumatrensis RETS

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Asterales
Family: Asteraceae
Genus: Erigeron
Species: Erigeron sumatrensis

photo: www.actaplantarum.org

MORPHOLGY
Annual herbaceous plant, 50 to 200cm tall. The stem is erect, robust, pubescent and branched, rich in leaves. It has a basal
rosette with cauline leaves, elongated (10 x 1.5cm) and serrated, that wither but persist during the flowering. The upper
cauline leaves are smaller, alternate, linear lanceolate, pubescent on both edges. The inflorescence is organized in
pedunculated flower heads, arranged in panicles, with the individual elements having 3-4 rows of ray flowers and disk flowers
with tubular corolla. The fruits are oblong, compressed, wrinkled and minutely pubescent achenes.

HABITAT
The original habitat includes alluvial and sandy soils, including dunes. Where introduced, it is considered a synanthropic
species, able to easily colonize uncultivated areas, roadsides and
anthropized areas of various kinds.

DISTRIBUTION
E. sumatrensis, although the name may be misleading, is native to the subtropical belt of South America. Currently this species has been introduced
in Africa, Asia, Europe and Oceania, as well as other areas of South
America where it was not native. In Italy, is naturalized and invasive in all
regions.
In Apulia, it is distributed in all the provinces and probably spread in
different natural and anthropized contexts.

BIOLOGY
Annual plant, which germinates in autumn and persists as a basal rosette during the winter, and then blooms the following
spring. Despite this, it can behave as a biennial species in temperate climate areas. Very fertile: a single plant can produce
hundreds of thousands of seeds, whose dispersion is charged to the wind. Very adaptable to various types of soil, this feature
makes it able to colonize new areas with relative ease.

PATHWAYS OF INTRODUCTION
It seems that the main vector of introduction is the involuntary transport associated with the trade of products of commercial
interest such as cotton, cereals and various types of forage. Also, it must not underestimated the introduction linked to the
floral industry, through the seeds contained in the pots used for other species.
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IMPACT AND INVASIVENESS
E. sumatrensis is considered an invasive species due to its remarkable ecological plasticity and its high fertility, both factors
that allow it to rapidly colonize new habitats, negatively affecting the native plant community.

EXAMPLES OF MANAGEMENT
One of the main methods of control against the species consists in the adoption of prevention techniques during the
reforestation/replanting phases, delicate moments in which invasive species such as this one can take over. Some studies
report that effective mulching carried out with medium-sized plant detritus can drastically reduce the spread of this plant.
Sometimes chemical methods are also used, such as the use of herbicides for which the species is sensitive, such as 2,4-D or
MCPA.

PRIORITY CRITERIA
As well as the congeneeric species already present on the national territory (E. annuus, E. bonariensis and E. canadensis, also
allochthonous), the species was evaluated as highly invasive, with populations widely and capillary spread at regional level,
not reported in valuable natural areas (in which, however, is probably already present, considering the ease of dispersal of the
species) and for which any management interventions could be very costly. An eradication project for the entire Apulian
territory therefore appears hardly feasible, while a containment plan could obtain better results where the presence of the
species represents a very serious threat to local biodiversity in particularly limited contexts.
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SPOTTED WIND DROSOPHILA
Drosophila suzukii (MATSUMURA, 1931)

TAXONOMY
Phylum: Arthropoda
Class: Insecta
Order: Diptera
Family: Drosophilidae
Genus: Drosophila
Species: Drosophila suzukii
photo: www.cabi.org

MORPHOLOGY
D. suzukii is a small dipteran no larger than 3mm in size, characterized by a pair of bright red eyes and a light brown body, with
black streaks along the abdomen. Sexual dimorphism is evident, with the male having black spots at the apex of the wings and
smaller than the female. The eggs are oval, milky white, with two filaments at one end. The larvae are also clear and semitransparent, reaching 5.5mm in size after three larval stages. The pupae are tapered and darker in color, tending to reddish
brown.

HABITAT
The spotted wind drosophila is associated in natural conditions with woodland formations with fruits that can feed on. As a
synanthropic species, it has spread rapidly in semi-natural habitats with the presence of fruit trees, also tolerating various
environmental conditions of temperature and altitude.

DISTRIBUTION
The species appears to be native to eastern and south-eastern Asia,
including China, Japan and Korea. However, doubts remain about its
original distribution, with the possibility that it is not native to Japan but
rather that it was introduced there at the beginning of the last century.
Currently D. suzukii has been introduced in North America, Hawaii, Asia
and Europe, as well as the Mascarene Islands.
Present in Italy in numerous regions from North to South, in Apulia is
distributed in the provinces of Bari, Lecce and Taranto.

BIOLOGY
The diet of this fly is frugivore, with adults feeding mainly on fruits already damaged by other animals, such as birds, or fallen.
Mainly annual species, with the reproductive peak coinciding with the spring period. The eggs are laid in the ripening fruit and
hatch within 3 days, completing their larval cycle within the fruit. The life span of this species is profoundly dependent on the
temperature: on average, it is between 20 and 56 days, although adults who manage to winter can live up to 200 days.

PATHWAYS OF INTRODUCTION
The main mechanism of introduction was the trade in fresh fruit, which brought with it D. suzukii larvae inside. Once they
reached the destination country, these developed generating local populations capable of reproducing themselves. In this
way, this species was able to rapidly spread globally.
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IMPACT AND INVASIVENESS
The main damage caused by D. suzukii is of economic nature, as infestations of this fly make the fruit no longer marketable.
Currently, estimates of the economic damage caused by this species are mainly concentrated in Trentino-Alto Adige and in the
state of California. Here a calculation made in 2008 on the production of blueberries, cherries and strawberries estimated a
damage of over 500 million dollars. Cases of transmission of pathogens by this diptera are also reported, in particular bacteria
and yeasts such as Hanseniaspora uvarum.

EXAMPLES OF MANAGEMENT
The main management methods include the implementation of control measures during the fruit transport phase, especially
through fumigation with CO2 or SO2. As for the containment of the species during the ongoing infestation, pesticides are often
used, although this technique is not recommended due to the high quantity required. There are also known cases of biological
control against D. suzukii, using hymenoptera belonging to the genus Phaenopria, with unsatisfactory results (we emphasized
that this practice is given as an example and not applicable to the Italian territory, considering the allochthonous nature of the
competitor species).

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with relatively widespread populations at regional level (limited to a few
provinces, however difficult to map due to the high mobility of the species: it is likely to foresee an expansion of the range
already in the near future), actually not reported in valuable natural areas (for which the same considerations already
expressed regarding regional distribution are valid) and for which any management interventions could be economically
onerous. Relating to protected areas, good results, in relation to the containment of the species, could be obtained in
particularly limited contexts, such as natural areas in which fruit-bearing species of high conservation interest are present.
.
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LEAST DUCKWEED
Lemna minuta KUNTH

TAXONOMY
Division: Magnoliophyta
Class: Liliopsida
Order: Arales
Family: Lemnaceae
Genus: Lemna
Species: Lemna minuta
photo: www.actaplantarum.org

MORPHOLOGY
Macrophyte with a relatively simple structure, with undifferentiated tissues into stem and leaves but rather organized in a
leafy thallus. This is composed of two ovoid-shaped lobes, between 0.8-4mm long, pale green in colour. The roots are present,
up to 1.5cm long, in number of one per lobe. The flowers are positioned inside a cup-shaped spatula, which produce nonwinged fruits no larger than 1mm.

HABITAT
L. minuta grows mainly in stagnant or very slow-flowing water bodies, such as ponds, marshes and swamps. It grows in
subtropical/temperate regions, with not too harsh winters, tolerating very high water temperatures.

DISTRIBUTION
The least duckweed is native to the temperate and subtropical areas of
the American continent, extending from South America to the southern
regions of the United States of America. The species has been introduced
in Western Europe, Asia and Japan, although it is believed to be much
more widespread and often not reported due to the similarity with
Lemna minor. Present in Italy in all regions, with the exception of Valle
d'Aosta, Liguria and Molise.
The species is present in Apulia in the provinces of Brindisi and Lecce; it
is reported in the Statal Natural Reserve Torre Guaceto.

BIOLOGY
This species mainly reproduces vegetatively, through budding. Sexual reproduction is rare and little studied, and occurs
through entomophilic pollination by diptera, aphids and some arachnids. Individuals tend to spend the winter on the bottom,
to resurface during the growing season. The peak of expansion occurs in summer, when L. minuta rapidly colonizes the bodies
of water in which lives. This species often shares its ecological niche with other plant species, including Azolla filiculoides,
another invasive macrophyte present in our territory.
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PATHWAYS OF INTRODUCTION
Arrived in Europe for the first time in 1965, in France, this species was accidentally introduced due to the trade in other
ornamental aquatic plants from America. From the ponds of the gardens, it then spread into waterways and natural lakes,
expanding very rapidly. It seems that the aquarium sector is also involved in the introduction of this species.

IMPACT AND INVASIVENESS
L. minuta is able to reproduce easily vegetatively, quickly colonizing the water bodies in which it is introduced. Where it settles,
it is able to form dense mats of vegetation on the surface of the water, reducing the amount of light and the exchange of gases
needed by other aquatic plants and causing their death. However, these extensive colonisations are often limited in time and
favoured by eutrophication.

EXAMPLES OF MANAGEMENT
Examples of chemical and mechanical control are known. In the first case, the use of herbicides is effective in reducing the
number of individuals in the short term but inapplicable in the long term, as the operations should be repeated over the years,
causing collateral damage to other species as well. Better results have been obtained by reducing the supply of nutrients, in
order to limit the effects of eutrophication in contaminated water bodies. Mechanical removal is similarly effective at an early
stage, but expensive and inapplicable if prolonged over time.

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with relatively widespread populations at regional level (limited to a few
provinces, however difficult to map due to the rapidity of spread of the species: moreover this is easily confused with the
native Lemna species, making it very difficult to circumscribe the area), currently not reported in valuable natural areas (for
which the same considerations already expressed regarding regional distribution could be applied) and for which any
management interventions could be economically onerous. An eradication project for the entire Apulian territory appears
difficult to pursue, while a containment plan could obtain better results where the presence of the species represents a very
serious threat to local biodiversity in particularly limited contexts (ex. humid areas in which there are floristic emergencies of
particular regional importance).
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SOUTH AFRICAN RAGWORT
Senecio inaequidens Dc

TASSONOMIA
Division: Magnoliophyta
Class: Magnoliopsida
Order: Asterales
Family: Asteraceae
Genus: Senecio
Species: Senecio inaequidens
photo: www.actaplantarum.org

MORPHOLOGY
Perennial herbaceous plant with alternate, glabrous and lanceolate leaves, 3 to 10cm long, with an irregularly toothed margin.
The main rib is in relief. The bright yellow flowers are gathered in irregular corymbs, with ligulate peripheral flowers and
tubular central ones. The fruits are about 3mm long cylindrical achenes, pubescent and surmounted by a pappus. Shallow
roots, woody stem at the base.

HABITAT
In its native areal, S. inaequidens occupies mountain grasslands habitats, from 1400 to 2800m above sea level. Where
it was introduced, proved to be extremely adaptable and practically ubiquitous, spreading along communication routes
such as roads, railways and waterways.

DISTRIBUTION
The native range of this species is South Africa, although is not clear
which geographical areas see its presence as an native or introduced
species. S. inaequiden has now been introduced in Europe, Australia,
Mexico, Argentina and Colombia, as well as in some states bordering
South Africa.
In Apulia it is present in the provinces of Foggia (Gargano) and Bari; it is
reported within the Regional Natural Park Dune Costiere da Torre Canne
a Torre San Leonardo and therefore probably present and widespread
also in the province of Brindisi.

BIOLOGY
African ragwort is a short-lived perennial plant, which reproduces mainly sexually. Pollination is entomophilous, generally
operated by lepidoptera, hymenoptera and diptera. The plant is, however, able to reproduce vegetatively, through the root
system. Very adaptable, it can tolerate a wide range of humidity and temperature conditions, managing to survive at
temperatures below -15° C. The plant is toxic to livestock and humans.

PATHWAYS OF INTRODUCTION
The species rapidly spread in Europe following accidental introductions linked to the wool trade. In the absence of accurate
phytosanitary controls, seeds or plant parts survived transport and spread to the countries of introduction.
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IMPACT AND INVASIVENESS
The great reproductive capacities of African ragwort and its ecological plasticity allow it to spread rapidly, especially in
anthropized and agricultural areas. The risk associated with its presence is mainly related to competition for resources against
native species, with which it shares the habitat, impacting local biodiversity. Furthermore, its toxicity to livestock can cause
poisoning where grazing occurs with an abundant presence of African ragwort, with consequent economic damage.

EXAMPLES OF MANAGEMENT
In cases of African ragwort infestation, manual removal studies by mowing are reported, which, if carried out periodically, can
drastically reduce the coverage, while not eradicating it from the site. In Colombia, biological control mechanisms were
attempted through the use of two phytophagous insects, Homoeosoma oconequensis and Ensina hyallipennis, which reduced
the African ragwort population by 50% in the study area. As a general rule, management systems that employ biological agents
must always be checked for their applicability to the local context, to avoid the introduction of additional alien elements (in
this case phytophagous insects).

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with a relatively limited distribution (currently limited to two provinces),
however present in valuable natural areas (in particular the coastal protected areas) and for which any management
interventions could be relatively onerous in economic terms. Given the characteristics of the species, an eradication plan for
the entire regional territory does not appear plausible, especially due to the high reproductive and seed dispersal capacity.
Better results are likely to be obtained through interventions for the monitoring and containment of the species where this
represents a major threat to areas of particular conservation interest.
NB. The characterization provided with this cardi is equally applicable to the congener species S. angulatus, reported in the
province of Bari, for which can be apply the same methods of diffusion and invasiveness as well as similar management
measures.
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BRANCHIOMMA
Branchiomma luctuosum (GRUBE, 1870)

TAXONOMY
Phylum: Annelida
Class: Polychaeta
Order: Sabellida
Family: Sabellidae
Genus: Branchiomma
Species: Branchiomma luctuosum
photo: biologiamarina.org; api.gbif.org

MORPHOLOGY
Like other sabellids, the prostomium is reduced and fused to the peristomium, forming a gill crown. This, which performs the
dual function of respiration and filtration, shows a structure formed by numerous radioles, that in turn carry pinnules, which
have the function of increasing its surface. The main characters that distinguish the genus Branchiomma, without microscopic
investigation, are the presence of compound eyes along the radioli and of small appendages, called styloids, arranged along
the dorsal margins of the radioli. In B. luctuosum the gill crown can reach 2.5cm, with 29-41 radioles on each side. The
dimensions of this species vary in length from 1 to 7cm and in width from 4 to 12cm.

HABITAT
The typical habitats of the branchiomma are shallow areas both in lagoon
and marine areas, on soft bottoms in the presence of Cymodocea nodosa
or Posidonia oceanica. Its presence is also evidenced in the areas
adjacent to the platform of the port areas.

DISTRIBUTION
B. luctuosum originates from the Indian Ocean basin, including the Red
Sea. Currently the species is distributed in the Mediterranean basin and
along the coasts of some states of South America. In Italy, it is prevalent
mainly in the Ionian and Tyrrhenian seas.
The species is present in Apulia along the coasts of the provinces of
Brindisi and Taranto, and it is reported at the Regional Park of Mar
Piccolo.

BIOLOGY
Proterandric hermaphrodite, it reproduces twice a year, between July and October, with a reproductive peak in September.
Fecundation is external. Like most Sabellidae, B. luctuosum is also a filter feeder. Very adaptable animal, it seems to tolerate
conditions of saline variability (lagoons) and organic enrichment and disturbance (ports).

PATHWAYS OF INTRODUCTION
Lessepsian migrant, his introduction is linked to the opening of the Suez Canal and the consequent communication of the
Mediterranean basin with the Red Sea. Its spread may also be linked to secondary dispersal routes due to the boats, which the
smaller individuals remain encrusted.
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IMPACT AND INVASIVENESS
B. luctuosum is very resistant species characterized by a rapid reproductive cycle, prevails from a competitive point of view
over the other native species with which it shares its habitat, such as Sabella spallanzanii, managing to completely replace its
population over 3-4 generations. Although these observations are for the moment related only to the port areas, there are
good reasons to believe that its presence may also affect the populations of the open sea, making the species potentially
dangerous.

EXAMPLES OF MANAGEMENT
We can find in literature some examples of the use of advanced technologies, such as remote-controlled underwater video
cameras or, more simply, the involvement of the population in citizen science projects aimed at early identification of the
species.

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with populations relatively circumscribed at regional level (limited to a few
provinces, probably in relation to the presence of port areas), currently not reported in valuable natural areas (however, as a
marine species, the area of actual presence is difficult to determine) and for which any management interventions could be
very costly. Large-scale marine species eradication and containment projects are almost always difficult to implement: in the
actual case, initiatives aimed at preventing further expansion of the species by raising awareness among citizens and creating
a reporting network and monitoring seems to be more likely to succeed, in particular near the main regional port areas.
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BLUESPOTTED CORNETFISH
Fistularia commersonii (RÜPPELL, 1838)

TAXONOMY
Phylum: Chordata
Class: Actinopterygii
Order: Syngnathiformes
Family: Fistulariidae
Genus: Fistularia
Species: Fistularia commersonii
photo: www.fishbase.org

MORPHOLOGY
The bluespotted cornetfish has a very thin appearance, as its name suggests, with elongated mandibles to form a tube-shaped
mouth. The dorsal and anal fins are posterior, opposite, symmetrical and rather small. The caudal fin carries a thin filament in
the centre that extends beyond the end of these. The body is olive coloured, with possible marbled spots on the back. Absence
of scales. The maximum dimensions can reach 160cm, although the average size is around one meter.

HABITAT
F. commersoni lives in reef habitats at depths of over 100m, including
adjacent sandy bottoms

DISTRIBUTION
The species is typical of the Indo-Pacific basin and is distributed along the
coasts of the Asian, African and Oceanian continents. Lessepsian migrant,
it first spread to the eastern side of the Mediterranean Sea, and then
throughout the basin within a few years.
In Apulia the species is distributed along the coasts of the province of
Lecce.

BIOLOGY
Benthopelagic species, which divides its activity both near the seafloor and in the average water level. The diet is exclusively
carnivorous, feeding mainly on small fish, crustaceans and molluscs. It can often be observed in schools of individuals, although
it can show a solitary behaviour. The breeding season lasts at least six months, between May and October, with the peak of
activity around August. The spawning takes place with a water temperature that is around 22° C.

PATHWAYS OF INTRODUCTION
Like other lessepsian species, F. commersoni has been introduced into the Mediterranean basin following the opening of the
Suez Canal, subsequently spreading spontaneously.

IMPACT AND INVASIVENESS
Characterized by a carnivorous diet, the bluespotted cornetfish feeds mainly on fish and other marine organisms, including
native species on which it has a direct impact. A study conducted along the coasts of Syria has found in the stomach contents
of 460 individuals confirm the almost exclusively piscivorous diet of these predators. Considering the expanding population,
an even more marked effect is expected on the native fish communities of the Mediterranean basin.
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EXAMPLE OF MANAGEMENT
There are unknown examples of management for this species.

PRIORITY CRITERIA
The species was valuated as invasive, with populations relatively limited at regional level, currently not reported in valuable
natural areas (however, as a marine species, the range of actual presence is difficult to determine) and for which any
interventions of management could be economically onerous. Large-scale marine species eradication and containment
projects are always difficult to implement. For the actual case, initiatives aimed at preventing further expansion of the species
by raising awareness among citizens and creating a reporting and monitoring network are likely to bring to successful results,
in order to trace the expansion of the local population of F. commersoni (which appears to be expanding and could in the
future constitute a potential danger for local biodiversity). An information network that starts from individual citizens, through
citizen science projects, as well as from the world of fishing, could prove to be the most effective solution in order to promptly
identify and circumscribe the potential risk.
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GREEN FLEECE
Codium fragile subsp. tomentosoides (SURINGAR)HARIOT

TAXONOMY
Division: Chlorophyta
Class: Ulvophyceae
Order: Bryopsidales
Family: Codiaceae
Genus: Codium
Species: Codium fragile
photo: www.marinespecies.org;

MORPHOLOGY
Dark green alga, its size can reach 1m in length. The body has a spongy consistency, irregularly dichotomous and fixed to the
substrate thanks to a large flattened disc. The thallus is composed of a central body of branched filaments and a set of utricles
joined to these and thickened at the upper extremity, containing very small chloroplasts.

HABITAT
The green fleece grows mainly on coastal areas, estuaries and intertidal areas, anchored to rocky or compact substrates,
possibly even artificial ones. It is often found in sheltered areas such as bays and ports. In optimal conditions, it can
extend to a depth of 18m.

DISTRIBUTION
There are several subspecies of C. fragile spreading along the coasts of
the Atlantic Ocean, the Pacific and Oceania. Specifically, the one present
in the Mediterranean belongs to the subspecies C. fragile subsp.
tomentosoides, native to the coasts of East Asia. Currently has been
introduced in the Mediterranean basin, in the Atlantic Ocean and in the
Pacific, in both hemispheres.
In Apulia it is distributed along the coasts of the provinces of Foggia,
Taranto and Lecce, expanding and with further observations in the
province of Barletta-Andria-Trani, to be confirmed yet (and therefore not
reported on the map). The species is reported in the Marine Protected
Area of Porto Cesareo and in the Tremiti islands.

BIOLOGY
C. fragile can reproduce sexually, vegetatively and parthenogenetically. Reproducing sexually, the alga is able to reproduce by
fragmentation of the thallus, with a peak in the winter period, during which low temperatures make it more likely to break
this tissue. The optimal temperature is between 21° C and 24° C, although individuals are able to face temperatures around 0°
C. The green fleece is able to establish symbiotic associations with other epiphytic algae, both in the native area and in the
introduced ones.

PATHWAYS OF INTRODUCTION
With the first cases reported at the beginning of the XIX century, the green fleece seems to have been introduced outside its
native areal mainly through shellfish aquaculture, due to fragments related to commercialized individuals, such as Crassostea
gigas and Ostrea edulis. However, introductions linked to ship ballast waters are not to be excluded as secondary dispersion
routes.
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IMPACT AND INVASIVENESS
The green fleece is an alga capable of reproducing very quickly and extremely adaptable, both characteristics that make it a
harmful species for native benthic communities. In fact, C. fragile subsp. tomentosoides can become one of the dominant
species of the introduction habitat, altering the composition and function of the native community.

EXAMPLE OF MANAGEMENT
Effective green fleece eradication plans are unknown. In Townbridge (1999), however, some methods of containment of the
species are cited, such as chemical (ex. copper sulphate, sodium hypochlorite), mechanical (dredging and manual removal)
and biological treatments (use of molluscs from the group of saccoglosses, natural seaweed predators). As prevention
methods, strategies aimed at limiting the spread of the species are also indicated, based on the control of seafood imports.

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with relatively limited populations at regional level, present in valuable
natural areas (as a marine species, the range of actual presence is however difficult to determine: it cannot be excluded that
the species can reach in the near future also other marine areas of conservation importance) and for which any management
interventions could be very costly. Projects for the eradication and containment of marine species are almost always difficult
to apply: in this case, localized interventions to contain the population could be effective in areas affected by particularly
significant marine cenosis, such as the benthic communities located at the Tremiti islands or Porto Cesareo.
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AFRICAN SACRED IBIS
Threskiornis aethiopicus (LATHAM, 1790)

TAXONOMY
Phylum: Chordata
Class: Aves
Order: Pelecaniformes
Family: Threskiornithidae
Genus: Threskiornis
Species: Threskiornis aethiopicus
photo: ebird.org; cabi.org

MORPHOLOGY
African sacred ibis is a medium-large bird, with a length of about 80cm and a wingspan of 120cm, weighing around 1.5kg. The
plumage is white, with black fringed flight feathers at the apex. Paws, caudal feathers and head, including the neck, are also
dyed black. The beak is long and curved, a typical feature of the ibis that represents a very distinctive character. The young
have a dirtier plumage, tending to light brown, with the head covered with feathers.

HABITAT
In natural conditions, the sacred ibis tends to frequent both humid areas and grassland environments. As a very generalist and
opportunist species, it has managed to modify its habitat by colonizing also highly anthropized environments such as fields,
dams, canals and even landfills.

DISTRIBUTION
The native range of the species extends in sub-Saharan Africa from
Mauritania to South Africa, with small, isolated populations in decrease
present in southern Iraq. Once very abundant in Egypt, it appears to have
gradually come to local extinction. Currently, the range of T. aethiopicus
is much larger, with populations introduced in Europe, Asia and North
America. In Italy, the population is growing, with a distribution initially
limited to the northern regions and now extended along the whole
peninsula.
In Apulia, the species is currently distributed in the provinces of Foggia
and Brindisi, with specific reports in the humid areas afferent to Lesina’s
lake.

BIOLOGY
The sacred ibis is an omnivorous species with a merely opportunistic behaviour with phenomena of specialization connected
to the availability, even temporary or seasonal, of certain local resources (there are theories that see the overabundant
presence of the invasive Louisiana crayfish, Procambarus clarkii, to be one of the factors that have favoured the numerical
increase of this species in some areas of Europe). As a social species, it forms numerous colonies that can reach hundreds of
individuals, often together with various species of herons. It nests on the ground on bare soil or on herbaceous substratum,
on rocks, in reeds, on shrubs and trees, especially in humid areas of fresh and brackish waters.
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PATHWAYS OF INTRODUCTION
A very easy species to tame and breed, the sacred ibis has been imported since the last century to be bred and kept in zoos
and wildlife areas, public parks and private residences. There are numerous cases of escapes from captivity and since the 1970s
many observations of erratic subjects have taken place in Europe. However, the presence of birds escaped from zoos made it
impossible to identify the possible presence of subjects naturally coming from the African area.

IMPACT AND INVASIVENESS
The sacred ibis is an extremely adaptable and synanthropic species, able to spread rapidly in the areas of introduction. The
greatest impact occurs on biodiversity and concerns the predation of eggs, nestlings and pull of water birds, resulting in the
failure of nesting of many species with which it shares the habitat (such as Thalasseus sandvicensis, Chlidonias niger or various
herons).

EXAMPLES OF MANAGEMENT
Attempts to control the species have been carried out in some European states. In France, eradication programs with removal
using firearms have been organized, with results not yet complete but apparently effective. A similar solution was adopted by
the Spanish government, which authorized the abatement of 10 individuals present in the Doñana National Park and arriving
from France.

PRIORITY CRITERIA
The species has been evaluated as invasive, with populations relatively circumscribed at regional level, currently not reported
in valuable natural areas (taking into account, however, the high mobility of individuals) and for which any management
interventions could result relatively costly from an economic point of view. Although technically possible, a careful preliminary
assessment of the possibility of a large-scale eradication project of the species appears appropriate, in consideration of
ecological (given the relative proximity of the country to the African coast, it is not possible to exclude the arrival of specimens
through spontaneous migration, rather than due to human-mediated introductions), economic and perceptive factors (it is a
large bird, easily recognizable and particularly sought after by nature photographers, especially during stops in humid areas).
Localized containment/removal interventions of the population in areas affected by the nesting of ornithic species of
conservation interest directly threatened by the ibis (ex. Tern, sandwich tern) may be more appropriate.
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SCALY ASTER
Symphyotrichum squamatum (SPRENG) G.L. NESOM.

TASSONOMIA
Division: Magnoliophyta
Class: Magnoliopsida
Order: Asterales
Family: Asteraceae
Genus: Symphyotrichum
Species: Symphyotrichum squamatum
photo: www.actaplantarum.org

MORPHOLOGY
Scaly aster is an herbaceous plant, 30-100cm tall. Stem erect, hairless, often reddish in colour, branched in the upper half and
grooved in correspondence of the central rib. The leaves are alternate, whole, the lower are linear-lanceolate (1 x 8 cm) and
the flower branches one are linear sessile (1 x 5-10mm). It produces very numerous flower heads, with ligulate peripheral
flowers, lily white, female and hermaphroditic, tubular and yellow central flowers. The fruit is a small, ribbed and pubescent
cypsela.

HABITAT
Scaly aster occupies, in its native range, habitats associated with brackish water environments, swamps, coastal shores, lakes
and rivers. In the area introduced, it has spread very quickly in
anthropized environments such as uncultivated soils, ruins, roadsides,
urban environments and disturbed land, from 0 to 800 m above sea level.

DISTRIBUTION
Native to South America, the species first spread to the New World,
colonizing the states of Central and North America, including Canada,
being later introduced to the rest of the world, in Europe, Africa, Asia and
Oceania. In Italy, it is present in all regions, with the exception of the
Valle d’Aosta.
In Apulia the species is distributed regionally, including all the provinces,
with the exception of Taranto. The species is reported in particular in
Regional Natural Park Porto Selvaggio and Regional Natural Park Palude
del Capitano.

BIOLOGY
S. squamatum is a self-pollinating plant that generally blooms between July and October, with variations depending on the
geographical area (in our latitudes the period moves more towards to the end of summer). The seeds ripen around the same
time; their dispersion is mainly entrusted to the wind and partly to sea currents and tides (the germination of seeds can be
suppressed by too high salinities). Very fertile, a single plant can produce up to 50,000 viable seeds.

PATHWAYS OF INTRODUCTION
The main mechanisms of introduction are not completely known, but it seems that its diffusion is mainly linked to the
uncontrolled transport of plant material, destined for both garden centres and private.
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IMPACT AND INVASIVENESS
S. squamatum is a species with great ecological plasticity and very fertile, factors that makes it a potential risk for local
biodiversity, as its diffusion, through indirect competition, negatively affects the native floristic community.

EXAMPLES OF MANAGEMENT
No specific attempts to manage the species are known in literature. In Australia, similarly to other species whose presence
poses a threat in agriculture, the use of chemical (herbicide spreading) and mechanical (manual removal of isolated individuals
before sowing in agricultural areas) methods has been proposed.

PRIORITY CRITERIA
The species was assessed as highly invasive, with populations spread regionally (as expected considering the ease of dispersal
of the species: the expansion of the range of presence appears likely in the near future), present in valuable natural areas
(probably already widespread in other protected contexts than reported) and for which any management interventions could
be economically onerous. An eradication project applied to the entire Apulian territory appears to be difficult to apply, while
a containment plan could obtain better results, especially where the presence of the species represents a very serious threat
to local biodiversity in particularly limited contexts.
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BROWN MARMORATED STINK BUG
Halyomorpha halys (STÅHL, 1855)

TAXONOMY
Phylum: Arthropoda
Class: Insecta
Order: Hemiptera (Rhynchota)
Family: Pentatomidae
Genus: Halyomorpha
Species: Halyomorpha halys
photo: inaturalist.org; cabi.org

MORPHOLOGY
The adults of marmorated bug measure on average from 12 to 17mm, for a width of 7-10mm; size and colour are quite variable.
The alternative name "marble bug" derives from the presence of a dorsal pattern, brown and densely dotted. The eggs are
clear and smooth, about 1.5mm in size, gathered in groups of 20-30. The nymphs, just out of the egg, are black with red-orange
stripes and do not move until the second moult. There are 5 nymphal stages.

DISTRIBUTION
Marble bug is native to China, Japan, Korea, and Taiwan. The first cases
of introductions are related to the end of the last century, in the United
States of America. Currently the species is distributed in most of North
America and part of South America (Chile), Europe, Oceania and Central
Asia. In Italy, it was reported for the first time in 2012 in Emilia-Romagna
and now it is present in all regions of the North and expanding towards
the Centre and South of the Peninsula, including Sicily and Sardinia.
In Apulia, its presence is reported in all provinces, with the exception of
Brindisi.

BIOLOGY
Phytophagous species, it feeds on both leaves and fleshy parts of fruit
and vegetables, piercing the teguments of the host plant with the modified mouth apparatus. From the reproductive point of
view, marble bugs are a potentially multivoltine species, managing to produce several generations within a year when
environmental conditions are optimal (up to 5 in southern China, on average 1 in Switzerland). In the cold season, they enter
a state of diapause, and then reactivate, in our latitudes, in the months of March/April. Individuals of marble bugs also tend
to overwinter near human housing structures, a feature that distinguishes them from other pentatomid species and gives
them an adaptive advantage.

PATHWAYS OF INTRODUCTION
The species was accidentally introduced to the United States of America in 1998, probably hidden in improperly treated
wooden crates/pallets. Introduced in Europe some years later (Liechtenstein, Switzerland, Greece, Germany, France, Hungary,
Serbia, Austria, Romania), it was found for the first time in Italy in 2012 in the province of Modena, probably conveyed in
similar ways.
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IMPACT AND INVASIVENESS
Marble bug is extremely adaptable, having over 100 species recognized as host plants on which it breeds. Its tendency to
overwinter in houses also gives it an evolutionary advantage over other species of bedbugs, favouring their spread even in
geographic areas with seasonally variable climatic conditions. The impact is due to the animal's diet, which eats native
vegetables, fruit and plants, making the products unmarketable and consequently causing serious damage to agriculture.

EXAMPLES OF MANAGEMENT
The main attempts to manage H. hyalis have focused on biological control against this species. In particular, experiments were
conducted using parasitoid hymenoptera (such as Anastatus bifasciatus or the allochthonous Trissolcus japonicus) with
positive results. The diffusion of this practice is not yet widely used, although the cases of application of this method are
increasing. It is considered important to note that some of the antagonistic species evaluated as a biological control mechanism
for the bedbug are alien to the Italian territory.

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with relatively widespread populations at regional level (the actual range is
difficult to map due to the high mobility of the species. It is however likely to foresee its expansion in the near future), currently
not reported in valuable natural areas (for which the same considerations already expressed regarding regional distribution
can be applied) and for which any management interventions could be economically onerous. With regard to protected areas,
good results in relation to the containment of the species could be obtained in particularly limited contexts, such as natural
areas in which fruit-bearing species of high conservation interest are present.
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KNOTGRASS
Paspalum distichum L.

TAXONOMY
Division: Magnoliophyta
Class: Liliopsida
Order: Cyperales
Family: Poaceae
Genus: Paspalum
Species: Paspalum distichum
photo: www.actaplantarum.org

MORPHOLOGY
Perennial herbaceous plant, with erect stems from 6 to 50cm high, sometimes branched. The leaves are flat and laminiform,
3 to 12cm high, wider at the base and converging towards the apex, occasionally pubescent in the upper margin. The racemic
inflorescence is often organized in number of two, slightly curved, 1.5-7cm long and produces 2.5-2.8mm long, elliptical fruits.
Stoloniferous plant produces thin rhizomes up to 1m long, which together form dense mats.

HABITAT
P. distichum is found in natural conditions in aquatic environments, as a non-submerged plant distributed along water courses
and areas subject to floods. As a synanthropic species, knotgrass has adapted to grow in disturbed areas such as peri-urban
environments, agricultural areas and even landfills.

DISTRIBUTION
The original areal of the knotgrass seems to be the American continent,
although doubts still remain (according to other theories, the species is
native to the African continent). Today it is introduced in Europe, Asia,
Oceania and Hawaii. In Italy, it is present in all regions, with the exception
of the Valle d’Aosta.
In Apulia it is present in all the provinces, where it is probably widespread.

BIOLOGY
Thanks to the presence of the stolons, P. distichum is able to reproduce
vegetatively very efficiently, with a rapidity that in optimal conditions can reach 15-20cm in a week, as a horizontal extension.
Seed production is also very abundant, potentially producing 100,000 seeds/m 2. Despite being a plant linked to the aquatic
environment, knotgrass still prefers aerobic conditions and does not like being submerged. It also tolerates mild salinity, but
does not grow in environments with high levels of brackish water. It grows very well in high temperatures and tolerates high
humidity conditions, like many plants with C4 metabolism.

PATHWAYS OF INTRODUCTION
There are few data available regarding the introductions of P. distichum into the world. The dates of the first reports in France
(1801) and Portugal (1887) are known, but the data relating to other nations are very fragmentary, as like as the introduction
methods. However, it seems that its introduction is accidental, linked to the transport of biological material between nations.
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IMPACT AND INVASIVENESS
Knotgrass is a fast growing and very fertile plant, suitable to thrive in many synanthropic and non-synanthropic environments.
Its presence poses a threat to local biodiversity, due to its ability to form dense monospecific turfs, competing with native
species for the light, space and resources. It also spreads on agricultural land, representing one of the most strenuous weeds
and consequently requiring a considerable effort in economic terms for its removal.

EXAMPLES OF MANAGEMENT
The management methods most often reported in literature are mainly focused on agriculture, through the use of various
crop-dependent techniques. In the rice fields, heavy plowing and early submersion seem to inhibit the growth of this species,
while mechanical (mainly increasing the rate of plowing) and chemical removal techniques have been tested for the other
species, through the use of herbicides. Biological control methods are currently unknown for P. distichum.

PRIORITY CRITERIA
The species was assessed as highly invasive, with populations regionally spread (as expected considering the ease of dispersal
of the species: the expansion of the range of presence appears likely in the near future), not yet reported in valuable natural
areas (for which the same considerations already expressed regarding regional distribution apply) and for which any
management interventions could be economically onerous. An eradication project applied to the entire Apulian territory could
be difficult to implement, while a containment plan could obtain better results where the presence of the species represents
a very serious threat to local biodiversity in particularly limited contexts (ex. humid areas in which there are floristic
emergencies of particular regional importance).
NB. The characterization provided with this card is equally applicable to the congener species P. dilatatum, for which the same
methods of diffusion and invasiveness as well as similar management measures can be apply.

REPORTING A SIGHTING

QR
REGION OF

IONIAN
ISLANDS

REGION OF

IONIAN
ISLANDS
www.int erregbest .eu
info@int erregbest .eu

www.int erregbest .eu
info@int erregbest .eu

HELLENIC REPUBLIC
REGION of EPIRUS

HELLENIC REPUBLIC
REGION of EPIRUS

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

RED PALM WEEVIL
Rhyncophorus ferrugineus (OLIVIER, 1790)

Phylum: Arthropoda
Class: Insecta
Order: Coleoptera
Family: Dryophthoridae
Genus: Rhynchophorus
Species: Rhynchophorus ferrugineus
photo: cabi.org; koppert.it

MORPHOLOGY
The adult of red palm weevil measures up to 35mm, of a rusty red colour, lighter on the chest and with dark bands on the
elytra. Like all weevils, shows a long curved rostrum, which with the head represents about one third of the total length. In
male this rostrum has brown bristles, absent in female. The eggs are clear, oblong and shiny, about 2,5 x 1,1mm, from which
emerge larvae that can grow up to 50mm, recognizable by the light body and the brown head.

HABITAT
The habitat of the species coincides with the presence of the plants it feeds on, practically most of the species of the Arecaceae
family.

DISTRIBUTION
The red palm weevil is native to tropical Asia, from which it spread to all
other continents except South America. In Europe it is mainly distributed
in the central-western states and in most of the Balkan countries. In Italy
it is distributed in all peninsular regions and in Veneto.
In Apulia the species is distributed at regional level, present in all the
provinces with numerous reports: considering the condition of obliged
parasitism of the larva and the time necessary for adults to move over
long stretches, the species often forms isolated populations. With regard
to protected areas, the species is reported in the National Park of
Gargano, Regional Natural Park Terra delle Gravine and in the Oriented
Regional Natural Reserve Palude del Conte e Duna Costiera - Porto Cesareo; numerous documented reports also fall near
several other parks and nature reserves, albeit outside of these.

BIOLOGY
The female lays her eggs along cracks/wounds in the trunk. Upon hatching, the larvae move towards the inside of the plant,
digging tunnels and especially damaging the area of the trunk immediately below the leaf crown. The larval period lasts 36-78
days, with an average of 55 days, during which individuals continue to feed on the inside of the plant. Having reached maturity,
the larvae create a fibrous oval-shaped pupa, in which they remain for an average of 8 days. Adults, already sexually mature,
can go out and colonize new plants. Very prolific species, it produces about 204 eggs at a time, reproducing several times a
year (it is estimated that in the absence of control factors, a single pair of red weevils can produce up to 53 million individuals
in 4 generations). The diet specializes in various palm species, including Mediterranean ornamental varieties, coconut palm,
oil palm, and even the dwarf palm.

REGION OF

IONIAN
ISLANDS

REGION OF

IONIAN
ISLANDS
www.int erregbest .eu
info@int erregbest .eu

www.int erregbest .eu
info@int erregbest .eu

HELLENIC REPUBLIC
REGION of EPIRUS

HELLENIC REPUBLIC
REGION of EPIRUS

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PATHWAYS OF INTRODUCTION
Appeared for the first time in Europe in 1994, in Spain, R. ferrugineus was accidentally introduced through the trade of palms
from Asia, which contained vital individuals within them. From 2004-2005 it spread to numerous regions of Italy, where it is
expanding independently.

IMPACT AND INVASIVENESS
Infestations of the red weevil have a strong economic, historical and environmental impact. In the East, the date palm
represents an important market sector, holding 30% of world production. It is estimated that the infestations of this beetle
are causing losses of up to 5% of production, with consequent economic damage (including the costs related to disinfestation
interventions). However, from the historical-cultural point of view, the damage caused to the palm trees led to the forced
killing of historical specimens that represented important references from the landscape point of view, not only in the
countries of origin but also in those where they had been introduced to ornamental purpose, including Italy. Finally, the red
weevil represents a threat to the only native palm species of our country, Chamaerops humilis, which risks a sharp decline with
consequent loss of biodiversity.

EXAMPLES OF MANAGEMENT
Biological (using nematodes, bacteria, fungi or insects), chemical (use of plant protection products) and mechanical control
techniques are known in literature. The latter is the most used mechanism in the containment of the species, and involves the
killing of compromised plant individuals by qualified personnel, which also includes phytosanitary inspectors to verify the
correct procedure of the operation.

PRIORITY CRITERIA
The species was evaluated as invasive, with populations spread regionally, actually not reported in valuable natural areas (but
presumably present, given the difficulty of containing the species and the rapidity of diffusion) and for which any management
interventions could be economically onerous. Considering the condition of obligate parasitism of the larva and the time
necessary for the adult to move for long distances, the early identification of its presence and the timely killing of the affected
individuals can represent a form of containment for the spread of the parasite in the neighbouring areas, especially where
there are plant essences of value and of high historical-landscape value (it is emphasized that most of the plants parasitized
by the insect are also alien to the Apulian regional context).
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WATER FERN
Azolla filiculoides LAM

TAXONOMY
Division: Pteridophyta
Class: Polypodiopsida
Order: Salviniales
Family: Salviniaceae
Genus: Azolla
Species: Azolla filiculoides
photo: actaplantarum.org

MORPHOLOGY
Small aquatic pteridophyte, floating, with an annual cycle. Equipped with short stems (7-10cm) branched or dichotomous,
which form rosettes up to 6cm wide. The roots are simple, floating and comparable to the stems in size. The fronds are tiny,
about 1,5mm and very numerous, sessile, scaly, green in colour more or less reddened. In the axilla of the lower lobe of the
fronds are the sporocarps, containing microsporangia and/or macrosporangia. The first one are globose, long pedunculated,
the second one much smaller, ellipsoidal in shape, containing a single floating macrospora.

HABITAT
A. filiculoides lives in low-current environments such as ponds, lakes and
slow-flowing rivers. It lives in tropical climates with humid summers and
mild winters

DISTRIBUTION
The native areal of the species is the American continent, precisely most
of South America and western North America. From the original area it
has spread to Europe and parts of Asia and Africa. In Italy it is present
with reports in almost all regions, with few exceptions.
In Apulia is located in the provinces of Lecce, Brindisi and Taranto.

BIOLOGY
Water fern is able to reproduce both sexually and agamically. Megaspores are produced in the summer and can tolerate even
long drying periods. Germination occurs when these reach the muddy bottom of water bodies, often in almost superficial
areas. IT Is also able to reproduce throughout the year through fragmentation. Water fern is an obligate aquatic plant, with
phosphorus as the main factor limiting growth. It lives in association with the cyanobacterium Anabaena azollae, enclosed
within the cavities on the back of the leaves, thanks to which It is able to fix atmospheric nitrogen, compensating for the lack
of this element

PATHWAYS OF INTRODUCTION
Human are the main protagonist of the spread of this species, having caused its introduction in many parts of the world through
the intentional trade as an ornamental plant, as well as probably through the ballast waters of ships.
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The impact of the water fern occurs mainly in eutrophic waters, where the species grows very rapidly, winning the competition
with other native species. By limiting the supply of light to the bottom, it can cause the death of other aquatic macrophytes,
inducing chain reactions such as CO2 reduction, growth of anaerobic bacteria and development of algal toxins. This
phenomenon can also have economic repercussions, causing problems in the water supply.

EXAMPLES OF MANAGEMENT
Cases of mechanical removal through the use of special fine mesh nets are known for small infestations, although repeated
interventions are required over the time and with ineffective results. Chemical methods have been tested, using herbicides
such as glyphosate, but also in this case with negative repercussions in terms of pollution on the rest of the biotic community.
South Africa is currently the only state to have experimented a biological control program of water fern, using four target
species of phytophagous beetles (Pseudolampsis guttata, P. darwinii, Stenopelmus rufinasus and S. brunneus) with satisfactory
results. This method is in any case not applicable on the Italian territory due to the allochthonous nature of the aforementioned
species.

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with populations relatively localized at regional level, currently not reported
in valuable natural areas and for which any management interventions could be economically onerous. An eradication project
from the territory, although technically possible, appears to be difficult to apply, especially due to the resilience capacity of
the plant, while containment plans aimed at preventing further expansion of the species on the regional territory could obtain
more effective results, in particular where its presence represents a serious threat to local biodiversity in specific limited
contexts (ex. humid areas where floristic emergencies of particular regional importance are present). It should also be noted
that, since the demographic fluctuations of the population depend on the state of eutrophication of the water bodies,
environmental requalification projects aimed at reducing the supply of nutrients can contribute to reduce the expansion of
the species, as well as representing an advantage in terms of ecosystem quality.
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SALLY LIGHTFOOT CRAB
Percnon gibbesi (H. MILNE EDWARS, 1853)

Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Percnidae
Genus: Percnon
Species: Percnon gibbesi
photo: cabi.org; isprambiente.gov.it

MORPHOLOGY
Crustacean with a thin carapace not wider than 3.7cm, disc-shaped, almost uniformly covered with short bristles. Front with
two deep notches that allow the antennules to be seen, delimiting a sharp and indented rostrum. Elongated chelipeds, in the
males covered dorsally by thick hair, which carry small claws. Long pereiopods, uniformly toothed anteriorly and margin with
a robust subdistal tooth on the posterior part. The colour is green tending to brown above, with a median longitudinal stripe
of pale blue colour. The limbs have yellow annulations, with orange tips and junctions.

HABITAT
P. gibbesi frequents rocky environments full of cracks, particularly boulders covered with low algal felt, under which it quickly
takes refuge at the slightest sign of danger, from 0.5 to 4-5m deep.

DISTRIBUTION
Sally lightfoot crab is native to the Atlantic and Pacific coasts of the
American continents, as well as to the Atlantic coast of Africa, from
Morocco to Ghana to the Gulf of Guinea. Currently it has spread in the
Mediterranean basin, along the European, North African and Balkan
coasts. In Italy it is widespread along the coasts of the regions bathed by
the Ligurian, Tyrrhenian and Ionian Seas.
In Apulia it is distributed along the coasts of the provinces of Taranto,
Lecce and Bari, reported at the Tremiti islands dating back to 2015
(source: IUCN). Presence in other areas seems to be confirmed.

BIOLOGY
P. gibbesi is a predominantly herbivorous species, feeding on algae, a characteristic that distinguishes it from most of the other
crab species of infralittoral habitats of the Mediterranean Sea (this could explain its advantage in terms of propagation in this
area). However, there are reports of integration of small invertebrates into their diet. Females reach sexual maturity with a
carapace size of 15-16mm, with the reproductive period distributed between May and September. A single brood can produce
from a few hundred to a maximum of 32,000 eggs. P. gibbesi shares the habitat, with an overlapping of the ecological niche,
with other crustacean species such as Pachygrapsus marmoratus and Eriphia verrucosa.

PATHWAY ON INTRODUCTION
Observed for the first time in the Mediterranean Sea in 1999, in Spain and in Italy, the species was introduced involuntarily
through maritime traffic, probably through the ballast waters of ships.

REGION OF

IONIAN
ISLANDS

REGION OF

IONIAN
ISLANDS
www.int erregbest .eu
info@int erregbest .eu

www.int erregbest .eu
info@int erregbest .eu

HELLENIC REPUBLIC
REGION of EPIRUS

HELLENIC REPUBLIC
REGION of EPIRUS

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

IMPACT AND INVASIVENESS
As previously mentioned, its ecological niche overlaps with other native crustacean species, especially Pachygrapsus
marmoratus. Given its current distribution and expanding trend, P. gibbesi could enter into trophic and spatial competition
with the latter or with the other herbivorous invertebrates of the upper infralittoral (limpets, chitons, hedgehogs, etc ...).

EXAMPLES OF MANAGEMENT
There are not many examples of management of the species in literature, only focused on biological prevention techniques
related to maritime transport, for which more strict controls are required. However, was observed in a study conducted on
the coasts of the Ionian Sea that the native species Gobius paganellus began to prey on the Atlantic sally lightfoot crab,
eventually making it the most abundant component of its diet.

PRIORITY CRITERIA
The species was assessed as invasive, with still relatively limited distribution on the regional territory (however the actual
range is difficult to determine, as for most marine species), present in valuable natural areas (including a report in the Tremiti
Islands) and for which any management interventions could be economically onerous. Like other marine species, its complete
eradication from regional coastal areas does not appear plausible; in fact, for an action of this level, coordination at an
international level would be necessary. The species could be suitable for containment projects in areas of high naturalistic
value and geographically limited, such as the islands of the Tremiti archipelago, for which the elaboration of an ad hoc project
could represent the basis for a case study to be applied on larger scale.
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ASIAN DATE MUSSEL
Arcuatula senhousia (BENSON, 1842)

TAXONOMY
Phylum: Mollusca
Class: Bivalvia
Order: Mytilida
Family: Mytilidae
Genus: Arcuatula
Species: Arcuatula senhousia
photo: msn.visitmuve.it; mollusca.co.nz

MORPHOLOGY
Bivalve mollusc with a thin equivalent shell, olive green/brown colour and oval-elongated shape, not more than 30mm long.
The umbo is located in a sub-apical position and the ligament is discontinuous. On the dorsal side it has some radiated lines
that widen towards the margin, while on the front there are some ribs that form a crenulated margin. The inner side of the
shell has a striated mother pearl texture. Often the filaments of the byssus develop to form a protective cocoon that envelops
the animal.

HABITAT
A. senhousia can be found in the intertidal and subtidal zone, up to a depth of 20m, on soft or rocky bottoms, including artificial
substrates. When anchored to a rigid substrate it does not produce the
protective cocoon.

DISTRIBUTION
The native areal of the species extends from Siberia to Singapore along
the western Pacific coasts, including Japan, Korea, China and parts of
Indochina. Later it was introduced in the Mediterranean basin, along the
coasts of North America, in Australia and in New Zealand. In Italy it is
prevalent mainly along the coasts of the Adriatic and Ionian Seas, as well
as in Sardinia.
In Apulia, the species is distributed along the coasts of the provinces of
Foggia and Taranto.

BIOLOGY
Short-lived species, with r strategy, susceptible to drastic population fluctuations. The diet is suspensivorous, the animal feeds
by digging pits in the sandy bottom and letting only the siphons to emerge, in order to breathe and feed. It tends to form very
numerous colonies, forming dense carpets mats of the intertwining of the byssus filaments. In extreme cases, these colonies
can reach a density of over 15,000/m2 individuals. Species with external fertilization, the reproductive optimum is reached
with temperatures between 25° C and 28° C.

PATHWAYS OF INTRODUCTION
The first introductions outside its range date back to the 20s of the nineteenth century, in the United States of America,
probably linked to the trade of oysters from Japan. Introductions have continued until recent times, with further cases related
to the shellfish trade and through ship ballast waters.
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IMPACT AND INVASIVENESS
Very adaptable and prolific species, capable of causing profound habitat alterations that affect the local fauna and flora. The
formation of dense colonies in fact modifies the substrate, excluding the fauna species that populate it and inhibiting the
growth of marine phanerogams. Furthermore, the numerous individuals forming colonies filter such a high quantity of material
as to consistently deprive the other members of the biotic community. The consequences are a significant reduction in the
biomass of marine organisms that share the habitat with this species of mollusc.

EXAMPLES OF MANAGEMENT
Among the control methods tested there are mechanical removal by dredging and subsequent drying, exposure to high
temperatures and fishing for food. Cases are also known in which a balance has been partially re-established with the local
fauna, such as in California, where it has been observed that native predatory species have begun to feed on the mollusc,
helping to limit its spread.

PRIORITY CRITERIA
The species was assessed as highly invasive, with still relatively localized distribution on the regional territory (however the
actual range is difficult to determine, as for most marine species), not reported in valuable natural areas and for which any
interventions management could be economically onerous. Being a marine species with a high resilience and dispersion
capacity, its complete eradication from regional coastal areas does not appear possible. However, the species may be suitable
for small-scale containment projects. Specifically, it may be appropriate to implement control plans that involve capture and
marketing of the species for various uses, also in order to amortize management costs, and at the same time favouring
traditional activities such as small-scale fishing.
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BROWN RAT
Rattus norvegicus (BERKENHOUT, 1769)

TAXONOMY
Phylum: Chordata
Class: Mammalia
Order: Rodentia
Family: Muridae
Genus: Rattus
Species: Rattus norvegicus
photo: www.cabi.org

MORPHOLOGY
Also called brown rat, the species is a medium sized rodent, weighing 150-300g that can reach 500g, up to 39cm long. The hair
is brown on the back and light grey on the abdomen. The ears are small, not reaching, if closed, the eyes, and the tail is shorter
than the length of the body; these characteristics distinguish it from R. rattus. Females have 12 mammaries.

HABITAT
The brown rat is an extremely adaptable species, able to live, in natural conditions, in woodland, forest and humid habitats; it
has adapted to coexist with human, colonizing urban and rural environments, even deeply degraded ones. He rarely climbs
trees.

DISTRIBUTION
It seems that the original range of the species is north-eastern China, but
since ancient times it has been introduced through trade routes in various
parts of the world. The brown rat reached Europe during the Middle Ages,
and then spread over the following centuries to all continents, including
some islands in the Antarctic region. In Italy it is present in all regions, the
major islands and most of the minor ones.
In Apulia it is distributed throughout the region, while it is not reported
on the Tremiti islands, where the congeneric R. rattus is widespread.

BIOLOGY
Although in nature the species tends to feed on cereals, it is an omnivorous and opportunistic, feeding on practically everything
that is edible: fruit, vegetables, seeds, small invertebrates or vertebrates (including predation). These rodents can reproduce
throughout the year, largely depending on the availability of food. Gestation lasts 21-24 days, after which 3 to 11 offspring are
born, blind and hairless. The female can also be sexually active during weaning. The average life expectancy is around 2 years,
although in captivity they can live twice as much.

PATHWAYS OF INTRODUCTION
The species arrived in Europe during the Middle Ages, thanks to trade routes with Asia. From here, through all kinds of
transport, it has been introduced by human to every part of the world. Once spread in an archipelago, the brown rat is able to
swim for short distances, managing to autonomously reach the close strips of land.
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IMPACT AND INVASIVENESS
Brown rat is considered one of the most invasive species in the world, responsible for numerous phenomena of
extinction/reduction of the population of many species of vertebrates and invertebrates. This effect becomes more marked in
small contexts, such as islands, where its presence has a greater impact on the plant and animal community, often
characterized by particular endemisms.

EXAMPLES OF MANAGEMENT
There are numerous examples of management of this species, through the use of chemical, mechanical or biological methods.
However, its widespread diffusion and high prolificacy make it practically impossible to eradicate the species from the territory,
while using effective containment mechanisms. The situation changes if we apply these methods to restricted contexts, such
as islands, for which there are numerous examples of rodent control projects in the literature. However, these projects must
be paired by consistent prevention and public awareness campaigns, in order to avoid subsequent reintroductions and undo
all the efforts made to achieve the goal.

PRIORITY CRITERIA
Like the congeneric black rat (R. rattus), the brown rat has been evaluated as highly invasive, widely and capillary distributed
throughout the region, present in valuable natural areas and for which any management interventions could be economically
onerous. Considering the almost ubiquitous diffusion of the species, its total eradication from the territory is probably
impossible. Different considerations must be made regarding the implementation of management plans for the species in
more restricted contexts, such as islands. However, it is reported that the only reports on the Tremiti archipelago is referred
to the species R. rattus, for details please refer to the relevant card.
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RED GUM
Eucalyptus camaldulensis DEHNH.

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Myrtales
Family: Myrtaceae
Genus: Eucalyptus
Species: Eucalyptus camaldulensis
photo: www.actaplantarum.org;

MORPHOLOGY
Arboreal plant, on average 20-25m high but which can exceptionally reach up to 50m, especially in its native areal. The cortex
is clear, smooth, greyish white in colour with sometimes-pale yellow shades, which tends to flake off over time in numerous
ribbons. The leaves are lanceolate-acuminate, 8 to 30cm long and 0.7-2cm broad, greyish green. The flowers are grouped in
number of 7-11, white, with thin peduncles. The fruit is a woody, hemispherical capsule, with the valves raised outwards.

HABITAT
E. camaldulensis is a typically riparian species, sometimes also occupying open forest habitats or periodically flooded plains.
In the area of introduction, it also colonizes humid woods and sandy/rocky environments, as long as it has a sufficient water
supply.

DISTRIBUTION
The native areal of the species is the Australian continent, extending
latitudinally from the tropical Northern Territory to Victoria, with a
temperate climate. Currently, the red gum is reported in numerous states
of Asia, Africa and America. In Europe it is widespread above all in the
countries of the Mediterranean basin, also including Portugal and the
United Kingdom. In Italy it is widespread mostly in the peninsular regions.
In Apulia it is distributed in all provinces. Regard to protected areas, the
red gum is reported in the Regional Nature Park Porto Selvaggio e Palude
del Capitano, Natural Reserve San Cataldo and Natural Reserve Stornara.

BIOLOGY
Red gum tolerates a wide range of climatic conditions, from hot humid to
semi-arid, and soil, growing on clayey, sandy, calcareous soils and tolerating modest levels of salinity. The flowers are
proterandric hermaphrodites, pollinated by insects and birds, possibly self-pollinating but tending to cross with other
individuals. Flowering occurs during the summer months. The species is able to produce flowers from the age of three, which
develop into seeds whose dispersion is anemophilic. Growth is very rapid and although it strongly depends on environmental
conditions, in the first years of development it can reach a speed of over 3 meters per year.

PATHWAYS OF INDTRODUCTION
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The red gum is perhaps the most common species in the world used for replanting in arid and semi-arid climates, thanks to its
resistance and rapid growth, counting millions of hectares cultivated around the world. Humans are therefore the main vector
for the voluntary introduction of this species.

IMPACT AND INVASIVENESS
E. camaldulensis is an extremely adaptable species, able to tolerate different climate and substrate conditions, very prolific
and fast growing; all these factors contribute to its rapid diffusion in the environments in which it is introduced. Declared
invasive in many of the states where it has been planted, it represents a threat to local biodiversity, tending to supplant the
native plant community and form monospecific populations, especially along waterways.

EXAMPLES OF MANAGEMENT
Like for other eucalyptus species, mixed chemical and mechanical control protocols are known, through the cutting of the
adult individuals and the treatment with herbicides of the remaining stems (by brushing or injection). The subsequent
elimination of young individuals is applied by mechanical removal.

PRIORITY CRITERIA
The species was evaluated as invasive, with a relatively widespread distribution on the regional territory (in particular
associated with waterways but not only), present in valuable natural areas (in particular in the Porto Selvaggio and Palude del
Capitano Regional Natural Park) and for which any management interventions could be relatively costly at an economic level.
The species appears to be suitable for containment interventions of existing populations, or even for their eradication,
especially within areas of high naturalistic value where its presence may represent a threat to valuable plant communities and
with possible endemisms. Intervention towards this species may be particularly necessary from the perspective of integrated
territory management.
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BUTTERFLY BUSH
Buddleya davidii FRANCH

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Lamiales
Family: Buddlejaceae
Genus: Buddleja
Species: Buddleja davidii
photo:www.actaplantarum.org

MORPHOLOGY
Shrub deciduous plant, which can reach 5m in height. The stem is quadrangular and pubescent; the leaves are opposite,
petiolate or sessile, ovate-lanceolate in shape and with a dentate margin, whitish-grey in colour. The flowers are
hermaphroditic, actinomorphic, of a white-lilac colour, very numerous and gathered in apical pendulous or erect panicles 2050cm long. The chalice is hairy and campanulate, with triangular welded sepals. The fruit is a capsule that generally remains
wrapped in a calyx and corolla, containing numerous winged seeds.

HABITAT
The butterfly bush grows on various types of soil, spreading out in natural
habitats such as rocky areas, sides of rivers and lakes or in anthropized
areas such as uncultivated, urbanized areas.

DISTRIBUTION
The butterfly tree is native to central and south-western China,
distributed up to a height of 3500m. It then spread to numerous states
on every continent, including Europe. Here it is mainly distributed in most
of the central states, from the Mediterranean basin to Norway. In Italy is
present in all regions with the exception of Molise and Calabria: its range
is presently expanding.
In Apulia is present in the wild in the provinces of Foggia and Bari.

BIOLOGY
B. davidii tolerates a great variety of soil types, preferring calcareous soil but can face a pH range from 6.0 to 8.91. The plant
blooms around 2 years of age, in a period ranging from late spring to mid-autumn in our hemisphere. From the reproductive
point of view it is not self-pollinating and is dependent on pollinating insects, such as hymenoptera and lepidoptera. A single
plant can produce from 100,000 to 3,000,000 seeds, which are produced about 3 weeks after flowering and which are
dispersed by anemophilic way. The species is also able to reproduce vegetatively, thanks to the numerous underground
stolons. It can stand frost, facing temperatures down to -15°C.

PATHWAYS OF INTRODUCTION
Cases of introduction are known since the nineteenth century, when oriental traders brought the seeds of the butterfly bush
to Europe, mainly for ornamental purposes. In the 50s-60s of our century, the spread of the species underwent further
expansion, through the increase in the trade of the species.
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IMPACT AND INVASIVENESS
Butterfly bush is a plant with great ecological plasticity, able to adapt to numerous types of soil. This factor, in addition to its
vegetatively reproduction capabilities and huge seed production, make it a highly invasive plant. Its presence mainly interferes
with the native plant community, representing a risk to local biodiversity, especially in the habitats with calcareous soils where
the plant grows with greater vigour.

EXAMPLES OF MANAGEMENT
As examples of prevention, trade in the species has been banned in some regions of the United States of America and New
Zealand in order to reduce its spread. With regard to eradication and containment, plans are known for the mechanical
removal of young individuals and for cutting and brushing with glyphosate the mature individuals, which are more difficult to
eliminate. Finally, also in New Zealand, some biological control plans were tested through the introduction of the natural
competitor Cleophus japonicus, a beetle of the Curculionidae family (note that for the Italian territory the introduction of this
species of beetle would constitute a further example of introduction of allochthonous species).

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with a relatively limited distribution on regional territory (it is particularly
concentrated in environments with limestone and anthropized substrates), not yet reported in valuable natural areas and for
which any management interventions could be costly from an economical point of view. Like other herbaceous species, an
eradication project of the species from the entire Apulian territory appears to be difficult to apply, especially in relation to the
dispersal capacity of the species. However, management plans that require their monitoring and early identification could be
more successful, in order to contain populations present in the wild and to prevent them from settling in valuable natural
areas, where they could represent a serious threat to local biodiversity. At the same time, like in the other countries that have
adopted the same measures, the removal of the species from the market could certainly represent a slowing factor in its
spread.
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CITRUS SPINY WHITEFLY
Aleurocantthus spiniferus (QUAITANCE, 1903)

TAXONOMY
Phylum: Arthropoda
Class: Insecta
Order: Hemiptera (Rhynchota)
Family: Aleyrodidae
Genus: Aleurocanthus
Species: Aleurocanthus spiniferus
photo: www.cabi.org

MORPHOLOGY
Small phytophagous insect. The adults measure 1.7mm, the male slightly smaller, with grey-blue wings with metallic
reflections. The larvae are elliptical, dark brown tending to black, characterized by a waxy structure that surrounds the body.
The dorsal part has a row of eight abdominal segments and six thoracic spiny segments. The pupae are oval, black, about 1.2
x 1.8mm long; it also has back spine, with a texture similar to cotton that wraps around the edge.

HABITAT
Native to tropical areas, with a diffusion linked to the presence of the species it feeds on.

DISTRIBUTION
Native to Asia, the species was subsequently introduced in numerous
countries of Africa, Europe, Oceania and North America. In Europe, the
first sighting dates back to 2008, in the province of Lecce, from which it
subsequently spread to other regions of Italy. In Europe it has also been
sighted elsewhere, although the dynamics of diffusion of the species are
not clear.
As previously indicated, Apulia represented the first European outbreak
of the expansion of the species. Actually, this is present in all the
provinces with the exception of Barletta-Andria-Trani, for which there
are no official reports (in which, however, the insect is likely present).

BIOLOGY
Polyphagous insect, with a marked preference for citrus fruits (lemon, grapefruit, mandarin, orange), but that can be found
on other fruit species such as grapevine, apple, pear, persimmon and on ornamental plants such as Prunus laurocerasus,
Hedera helix, and Pyracantha coccinea. The insect has six stages of development and the entire biological cycle takes place on
the underside of the leaves. The eggs laid here, once hatched, originate wingless individuals that go through three nymph
stages before pupating. The stages of A. spiniferus can be found throughout the year, with the exception of the coldest months
(the most favourable temperatures for the development of the species are between 20° and 34°C).

PAHTWAYS OF INTRODUCTION
The introduction mechanisms of the species are not clear. As previously described, the first European sighting dates back to
2008 in the province of Lecce, for whose population genetic analyses were carried out, indicating a provenance from the
Chinese region.
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IMPACT AND IVASIVENESS
The insect, using the buccal stylets, extracts the lymph from the leaf tissues, causing the progressive deterioration of the plant
until death. In addition, the high amount of honeydew that the species produces, and which can extend to cover fruits and
leaves, can trigger the development of diseases such as smokiness, causing widespread desiccation. The main damage is
therefore borne by fruit plants, mainly citrus fruits, with consequent large losses in economic terms.

EXAMPLES OF MANAGEMENT
Treatment with insecticides does not seem to produce effective results, as the insect is able to rapidly develop a certain
resistance towards the most known active ingredients. In any case, the most effective control strategies remain those already
used against other whiteflies, which include treatments with Abamectin, Chlorpyrifos, Deltamethrin and Spirotetramat.
Control mechanisms are known through the use of oils that slow their diffusion, while the use of parasitoids, among which
Amitus hesperidum and Encarsia smithi are effective, entails further conservation problems. Recently, attention has turned to
the use of the ladybird Delphastus catalinae, a beetle of American origin already acclimatized in Europe and present in Italy: it
seems to produce more effective results. It has been emphasized that the practice of combating alien species by introducing
competing species into the wild, which are also alien, is not practicable for the context in question, also in light of the most
recent EU regulations.

PRIORITY CRITERIA
The species was evaluated as invasive, with a relatively widespread distribution on regional territory (with the exception of
the province of Barletta-Andria-Trani, for which official reports are necessary), not present in valuable natural areas and for
which any interventions of management could be economically onerous. The eradication of the species of the territory is
therefore difficult to implement, while a containment project appears more likely in areas with a prevalent agricultural
vocation where there are fruit-bearing species of high economic and conservation interest.

.

REPORT A SIGHTING

QR
REGION OF

IONIAN
ISLANDS

REGION OF

IONIAN
ISLANDS
www.int erregbest .eu
info@int erregbest .eu

www.int erregbest .eu
info@int erregbest .eu

HELLENIC REPUBLIC
REGION of EPIRUS

HELLENIC REPUBLIC
REGION of EPIRUS

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

PUGLIA
REGION

DEPARTMENT OF MOBILITY,
URBAN QUALITY, PUBLIC WORKS,
ECOLOGY AND LANDSCAPE

LIPPIA
Phyla canescens (KUNT) GREENE

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
Order: Lamiales
Family: Verbenaceae
Genus: Phyla
Species: Phyla canescens
photo: www.actaplanctarum.org

MORPHOLOGY
P. canescens is a perennial herbaceous species, with branched stems that can reach 1m in length. The leaves are opposite, 25cm long and greyish-green in colour, with slightly serrated edges in the apical part and covered with a thick whitish hair. The
flowers are white with lilac shades, 5-10mm in diameter, gathered to form a small cylindrical spike inflorescence.

HABITAT
The original habitat of the species includes humid, semi-flooded areas,
alluvial plains, environments linked to the presence of water. However,
where it has been introduced, has successfully established in urban
environments such as uncultivated areas or roadsides.

DISTRIBUTION
Lippia is native to South America, mainly in the temperate and subtropical
climatic zones, with an expanding areal. Is currently extended to all
continents, excluding Antarctica. In Italy is widespread in most of the
central regions, from Lombardy to Sicily, including Sardinia.
In Apulia its presence is restricted to the provinces of Lecce and Brindisi.
Reported at the Torre Guaceto Nature Reserve.

BIOLOGY
The species is able to reproduce both sexually and vegetatively, through the stolons. Characterized by a rapid growth rate, it
can reach concentrations of over 1,000 individuals per m2, producing up to 60,000 seeds every year. Plant with allelopathic
effects, it produces a wide range of chemical compounds, including terpenoids, capable of inhibiting the growth of the plants
sharing its habitat, a factor that favours its settlement in newly colonized areas. P. canescens is also known to be used in
traditional medicine, as an analgesic, antimicrobial or diuretic drug.

PATHWAYS OF INTRODUCTION
The first cases of trade of this species date back to the early nineteenth century, when it began to be introduced in various
countries as an ornamental plant. This practice continues to the present day, since the species is still marketed.
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IMPACT AND INVASIVENESS
Due to its ability to rapidly colonize new environments, thanks to its ecological plasticity and asexual reproduction
mechanisms, P. canescens poses a threat to local biodiversity, forming dense turfs that leaves no space or resources for native
species. Furthermore, its allelopathic abilities make it even more competitive, promoting the formation of monospecific plant
communities. In Australia, its spread, in order of millions of hectares, is causing damage to the livestock industry for tens of
millions of dollars, hindering the grazing of livestock.

EXAMPLES OF MANAGEMENT
The main examples of management of the species are concentrated in the agricultural field: for small areas of limited
extension, manual removal, use of herbicides and solarization are used. In the case of communities extended in space, as well
as in the presence of areas of high naturalistic value, examples of extensive management are known, mainly through the use
of fires, controlled irrigation and flooding.

PRIORITY CRITERIA
Lippia was evaluated as invasive, relatively localized at regional level (despite being an herbaceous species with a rapid and
changing distribution), present in valuable natural areas and for which any management interventions could be economically
onerous. Overall, the implementation of an eradication project at regional level appears difficult to apply, while is considered
more appropriate to evaluate the implementation of a containment plan possibly restricted to a specific context, such as a
protected area, in which there are of ecologically fragile and/or endemic floristic species.
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FALSE INDIGO-BUSH
Amorpha fruticosa L.

TAXONOMY
Division: Magnoliophyta
Class: Magnoliopsida
OrdeR: Fabales
FamiLY: Fabaceae
Genus: Amorpha
Species: Amorpha fruticosa
photo: www.actaplanctarum.org

MORPHOLOGY
Arboreal plant, up to 5m high. The stem is irregular, sinuous, with branches starting from the base, the young reddish and
pubescent ones. The deciduous leaves are composed, imparipinnate, with 11-25 oval leaflets. The flowers are hermaphroditic,
violet in colour, with a 4-5mm long bell-shaped calyx with five indistinct teeth and a tubiform corolla 2-3 times long the calyx.
Overall, they are arranged to form a racemic inflorescence placed in the leaf axil. The fruit is a 7-8mm indehiscent pod,
containing one or two oblong seeds, covered with vesicles on the surface.

HABITAT
The species grows along the sides of waterways and humid areas in
general, including coastal areas and dunes. Very adaptable, is also able to
colonize anthropized areas such as ruins, roadsides and uncultivated
areas. Distributed from 0m to 600m altitude.

DISTRIBUTION
A. fruticosa is native to the North American continent, from Mexico to
Canada. It was subsequently introduced in numerous states in Asia and
Europe, as well as in Argentina. In Italy, the species is distributed
throughout the peninsula with the exception of Sicily.
In Apulia is present in the provinces of Bari and Foggia; namely, it has
been reported near the lake of Lesina (Forte et al., 2005) and near the
Gargano National Park.

BIOLOGY
False indigo is a fast-growing plant with a C3 metabolism. It blooms from April to July in our latitudes, through entomophilic
pollination, producing a large quantity of seeds. Furthermore, the species is able to reproducing vegetatively, thanks to its
great capacity to generate radical shoots. Very resistant, it can tolerate long periods of drought, a factor that makes it
competitive with other species with which it shares its habitat. It is a toxic plant: it contains a resinous substance from which
an active ingredient used as a stomachic and insecticide is extracted. The species is poisonous even if grazed.

PATHWAYS OF INTRODUCTION
Imported for the first time in Europe in 1724 as an ornamental and garden plant, the methods of introduction have not
changed, being the species still commercialized.
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IMPACT AND INVASIVENESS
False indigo is one of the most invasive species in Europe: is considered a habitat modifier capable of colonizing disturbed
areas, mainly associated with humid areas such as lakes, rivers, floodplains and coastal areas. Its presence interferes with the
local plant community also due to its allelopathic effects, replacing the native species and therefore representing a serious
threat to local biodiversity.

EXAMPLES OF MANAGEMENT
Examples of management are known that involve the use of herbicides, (such as Triclopyr and Glyphosate), mechanical
removal (controlled and repeated cuts) and the introduction of antagonistic species. In the latter case, a research conducted
in Serbia in 2006 has shown the potential of the beetle Acanthoscelides pallidipennis in the fight against the false indigo, but
the species is native to North America and is considered invasive in some areas of Eastern Europe, therefore its use appears
to be a potential threat to other biological matrices. In Tuscany, the LIFE project “DuneTosca”, conducted between 2005 and
2009, included in its objectives the eradication of the species from the wetland areas behind the dunes and the shoreline of
the Migliarino San Rossore Massaciuccoli Regional Park, resulting in a drastic decrease of the species in the affected area.

PRIORITY CRITERIA
Amorpha fruticosa has been evaluated as a highly invasive species, relatively localized at regional level, not reported in valuable
natural areas and for which any management interventions could be economically onerous. Due to the rapid dispersion of the
species, this probably appears unsuitable for an eradication project from the entire regional territory. However, its presence
in ecologically fragile areas (dune ecosystems or other protected areas), where it can represent a more substantial threat to
local biodiversity, makes a containment project based on local removal potentially feasible.
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SILVER-CHEEKED TOADFISH
Lagocephalus sceleratus (GMELIN, 1789)

TAXONOMY
Phylum: Chordata
Class: Actinopterygii
Order: Tetraodontiformes
Family: Tetraodontidae
Genus: Lagocephalus
Species: Lagocephalus sceleratus
photo: wwwfishbase.se

MORPHOLOGY
Fish with an elongated body (up to 60cm), fusiform, dorsal gray-bluish color and milky white on the abdomen, covered by a
layer of smooth skin, without scales or plates, but with short spines arranged longitudinally in the ventral region. The ventral
area is loose, pleated at rest and able to expand in cases of stress. The lateral line is marked, with branches that surround the
orbit or branch off towards the ventral area. The head, robust, has circular eyes and small nasal openings. The mouth is
relatively small and the teeth are joined in two upper and two lower plates. Silver toadfish has a single dorsal fin in a posterior
position, with 13-16 rays. The anal fin is symmetrical to this one and carries 11-13 rays, while the caudal (15 rays) has a hollow
posterior margin and the lower lobe is longer than the posterior one. The ventral fins are absent.

HABITAT
Pelagic species which lives, at the juvenile stage, near the estuaries of rivers and as an adult prefers tropical or warm waters,
at depths varying between 10 and 100m (but can also reach over 450m).

DISTRIBUTION
The native range of the species includes the tropical and equatorial belts
of the Indian and Pacific Oceans; it has spread into the Mediterranean
Sea through the Suez Canal since 2003. Initially limited to the eastern
sector of the basin, its presence in Italian waters was recorded for the
first time in 2013, on the island of Lampedusa. Since then, other
specimens have been captured in the Sicilian channel and in the Adriatic
Sea, with an expanding trend.
In Apulia it is reported in the coastal areas of the provinces of Lecce and
Barletta-Andria-Trani, however its presence is probable also in other
areas

BIOLOGY
Particularly widespread species on soft bottoms, feeds on both detritus and animal organisms, mostly crustaceans and
molluscs. If threatened, it swells by ingesting air or water, which holds by contracting the sphincters of the pylorus and
oesophagus in order to inflate the stomach until it assumes a ball shape. Egg laying takes place in summer, preceded by an
increase within the gonads in the concentration of tetrodotoxin, a highly toxic compound responsible for severe food poisoning
that can eventually cause the death of the people who eat it.

PATHWAYS OF INTRODUCTION
L. sceleratus is a Lessepsian migrant who spontaneously entered the Mediterranean basin following the opening of the Suez
Canal.
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IMPACT AND INVASIVENESS
From an ecological point of view, the species represents one of the countless introductions mediated by the Suez Canal, which
constitute a potential threat to local biodiversity from the moment they compete with native species for the resources they
need. From the point of view of human health, the species represents a danger as the high concentration of toxin in its meat
can cause even very serious food poisoning.

EXAMPLES OF MANAGEMENT
In Italy, the main examples of management of the species concern citizen awareness projects, especially in the field of fishing,
aimed at allowing the animal to be quickly identified and avoiding its consumption as well as reporting its presence.

PRIORITY CRITERIA
The species was evaluated as invasive, with a relatively limited distribution in the region (the distribution could however be
potentially underestimated due to the pelagic nature of the species), not reported in valuable natural areas and for which any
management interventions could result economically very expensive. Since it is a spontaneous migrant and not introduced by
vectors, it does not appear possible to pursue its eradication or containment on a large scale. Alternatively, considering the
type of risk represented by the presence of this animal, it is probably more effective to carry out an awareness campaign,
similar to that conducted at national level by ISPRA, to be directed mainly at the fishing world and whose purpose is to avoid
consumption and related risks from the point of view of human health.
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CLYTIA HUMMELINCKI
Clytia hummelincki (LELOUP, 1935)

TAXONOMY
Phylum: Cnidaria
Class: Hydrozoa
Order: Leptothecata
Family: Campanulariidae
Genus: Clytia
Species: Clytia hummelincki
photo: www.sma.sinanet.isprambiente.it

MORPHOLOGY
Small benthic hydroid, consisting of a stolonial colony with a thick perisarch, long pedicel, sometimes provided with
annulations. The hydrotheca is bell-shaped, the spherule in a subhydrotecal position. The gonothecas release free jellyfish. It
differs from other species of the genus Clytia because of its erect posture.

HABITAT
Seabed species, able to live in areas subject to strong hydrodynamism.

DISTRIBUTION
C. hummelincki is native to the tropical and subtropical areas of the
Atlantic and Indo-Pacific oceans. The species was observed for the first
time in the Mediterranean in 1996 and has also reached the Italian coasts.
In Apulia the species has been observed in the provinces of Lecce, Brindisi
and Taranto. Is reported in the Marine Protected Area of Porto Cesareo.

BIOLOGY
Benthic species that tends to form carpets of individuals at low depths (0.5-2m), mainly on rocky substrates (sea urchin grazing
areas) and artificial substrates. Dependent on seasonality, it appears to be subject to a population increase in the warmer
months. The life cycle begins with the development of the zygote in the plantula, which changes to the polyp stage and finally
as a free-form jellyfish.

PATHWAYS OF INTRODUCTION
The mechanisms of introduction of the species are not clear, despite the most accredited hypothesis being transport mediated
by boats, thanks to the observation of colonies grown on artificial substrates such as the hulls of ships.

IMPACT AND INVASIVENESS
Autochthone marine organisms become part of the diet of jellyfish of this species, resulting in a reduction in fish stocks and a
threat to biodiversity.

EXAMPLES OF MANAGEMENT
There are currently no examples of management for the species, for which more depth knowledge from a biological and
ecological point of view is required.
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PRIORITY CRITERIA
The species was evaluated as highly invasive, relatively well distributed on the Apulian territory (as a marine species, the actual
range of presence is difficult to assess), reported in valuable natural areas (MPA Porto Cesareo) and for which any intervention
management appear to be difficult to evaluate in terms of economic commitment, as the literature does not have suitable
case studies to carry out an evaluation extended to the Apulian territory. However, given the ecological characteristics of the
species as well as the ease of dispersal of the larvae in the marine environment, a project of total eradication from the Apulian
coasts (which would probably require further measures at a supranational level, in order to avoid recolonization phenomena)
seems difficult to implement. More effective measures could consist in adopting geographically more circumscribed
containment plans for those areas where the presence of the species represents a threat to the autochthonous marine
community (in particular for benthic species and any endemic species): the methods of management require, however, more
in-depth studies information on the biology of the species.
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MELIBE
Melibe viridis (KELAART, 1858)

TAXONOMY
Phylum: Mollusca
Class: Gastropoda
Order: Nudibranchia
Family: Tethydidae
Genus: Melibe
Species: Melibe viridis
photo: rivistanatura.com; sealifebase.ca

MORPHOLOGY
Nudibranch mollusc up to 140mm long. The skin is rather thick, soft and characterized by the presence of small fimbriated
filaments. The livery is yellow, with darker shades and dots. Translucent, flat and elongated body, with widespread presence
of numerous papillae, including on the great oral veil. The rhinophores are small, with 10-12 lamellae, and protrude from
pockets provided with a tuberculous longitudinal crest. The cerata, dorsal appendages with a respiratory function, are
arranged alternately up to a number of 10 pairs, with a clavate shape and flattened at the ends, with the ability to undergo
spontaneous amputation as a defensive behaviour.

HABITAT
Benthic and floating species, mostly feeds on muddy bottoms, tolerating
even high levels of eutrophication.

DISTRIBUTION
The native areal of M. viridis includes the Indian Ocean and the western
Pacific. The first report in the Mediterranean Sea dates back to 1970 in
the bay of Argostoli, on the island of Kefalonia, in Greece. In the following
years, its range within the basin has expanded, reaching the Italian coasts
in a few years.
In Apulia is distributed along the coastal areas of the provinces of Lecce
and Taranto.

BIOLOGY
M. viridis feeds mainly on organic matter in suspension, which is conveyed towards the mouth thanks to the oral veil, capable
of contracting and expanding as needed (a typical characteristic of the family). During swimming, the melibe closes the oral
veil assuming a flattened shape and maintaining a more hydrodynamic form. It can remain in open water for a few hours, also
taking advantage of the currents to move passively. Hermaphroditic species, the individuals produce eggs in groups of three,
in capsules wrapped in a gelatinous, translucent ribbon adherent to the bottom.

PATHWAYS OF INTRODUCTION
The dynamics of introduction of the species within the Mediterranean basin are not clear yet. The most probable hypothesis
remains the entrance through the Suez Canal, making the species a further case of Lessepsian migration. Since the species is
absent along the coasts of the Red Sea, is however possible that was transported through the ballast waters of freight ships.
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IMPACT AND INVASIVENESS
At present, the exact impacts caused by the species in the Mediterranean basin are not known. However, like other introduced
marine species, its presence could interfere with the autochthonous biotic community, through mechanisms of direct and/or
indirect competition with autochthonous species.

EXAMPLES OF MANAGEMENT
Management examples for the species have been not yet reported in literature.

PRIORITY CRITERIA
The species was evaluated as probably allochthonous and relatively invasive, with a distribution still rather limited in regional
territory (although is widely distributed in the Mediterranean basin and probably already present along other coastal sectors
in the survey). Present in natural areas of value (it has been reported in the Marine Protected Area of Porto Cesareo) and for
which any management intervention could be economically onerous. As far as its invasiveness is concerned, no data in
literature are yet available that provide a clear picture of the impacts of the species at an ecological or economic level.
Consequently, the implementation of containment or eradication is not advisable at the moment, while is probably more
useful to invest preferably in monitoring protocols (also evaluating citizen science projects) to evaluate the extension of the
population and its possible expansion, as well as any impact not studied yet.
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LARGEMOUTH BASS
Micropterus salmoides (LACEPEDE ,1802)

TAXONOMY
Phylum: Chordata
Class: Actinopterygii
Order: Perciformes
Family: Centrarchidae
Genus: Micropterus
Species: Micropterus salmoides
photo: www.cabi.org

MORPHOLOGY
Freshwater fish with a tapered body, slightly compressed on the sides and covered with ctenoid scales. Livery with variable
color, but basically green-brownish, paler on the sides until becomes almost white on the abdomen. On lateral sides there is
a dark lateral band, more marked in the young. Large mouth, equipped with teeth arranged in several series on the jaws,
vomero and palatines. The lower jaw is longer than the upper. Dorsal fin with the section supported by spiny rays is lower than
the part with soft rays. Homocercal and wide caudal fin, with rounded lobes.

HABITAT
Species that lives in stand or slow-flowing waters, but is able to survive
even with modest currents, looking for more sheltered areas. Colonizes
rivers, canals, lakes and ponds, where prefers the edges of reeds and
wharves.

DISTRIBUTION
Native to North America, largemouth bass has been introduced to other
parts of the continent and beyond, being found today in South America,
Africa, Europe and Asia, including some Pacific islands such as Hawaii and
Fiji.
In Italy the species is very widespread, as well as in Apulia, where it is
distributed in numerous water bodies throughout the region.

BIOLOGY
M. salmoides has a marked omnivorous diet. The young feed mainly on invertebrates, while the adults can feed on other fish,
amphibians, reptiles and even small mammals. Food activity reaches its maximum intensity in summer and reduces to a
minimum in the winter months, when the animal moves to deeper waters and enter a state of latency. In warmer months, it
stays under the surface of the water, in shallow waters, near reeds and submerged obstacles, preying on anything that falls
into the water. The reproductive period lasts from March to July and the spawn takes place in shallow waters, no deeper than
100-120cm, with a water temperature between 16° and 20°C.

PATHWAYS OF INTRODUCTION
Introduced voluntarily in many parts of the world, mainly for sport fishing purposes and sometimes as an aquaculture species.
The first introductions in Europe date back to the nineteenth century, while in Asia were concentrated mostly in the last
century.
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IMPACT AND INVASIVENESS
Very voracious species, in many cases its introduction has caused problems for populations of endemic and very rare native
species. The worst damage is occurring in the Iberian Peninsula, Greece and the Balkans. Negative impacts on native species
have also occurred in Italy, as in Lake Trasimeno where is believed to be responsible for the rarefaction of some species of
amphibians (ex. crested newt, common newt, yellow and black salamander).

EXAMPLES OF MANAGEMENT
Cases of removal of the species through the use of chemical agents (mainly rotenone, whose use is prohibited for fishing
purposes by Italian legislation) and mechanical removal (fishing with nets, electro-fishing) are known in literature. The
presence of natural predators (such as Esox sp.) favours a control of the species, although only the young are actually the
object of predation.

PRIORITY CRITERIA
The species was evaluated as invasive, with widespread distribution on the regional territory, not reported in valuable natural
areas (but probably present, given its wide distribution) and for which any management interventions could be economically
onerous. Considering the above, a complete eradication from the entire Apulian territory appears unrealistic, while a
containment project aimed at safeguarding mainly those valuable areas in which sensitive and already declining species are
found could be better in terms of feasibility (ex. urodel amphibians) that may be more affected by the presence of this
predator. At the same time, is advisable to promote awareness campaigns aimed at stopping human-mediated introductions,
mostly from the world of sport fishing.
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PARALEUCILLA SPONGE
Paraleucilla magna (KLAUTU, MONTEIRO & BOROJEVIC ,2004)

TAXONOMY
Phylum: Porifera
Class: Calcarea
Order: Leucosolenida
Family: Amphoriscidae
Genus: Paraleucilla
Species: Paraleucilla magna
photo: marinespecies.org; biologiamarina.org

MORPHOLOGY
Calcareous sponge, characterized by a whitish body, with a smooth surface consisting of numerous folds, with cylindrical
oscules. The morphological structure is leukonoid, in which the spongocoel is characterized by a complex system of chambers
that increase the filtering surface. These chambers, containing the choanocytes, have a spherical shape, with a diameter
between 56 and 112µm. The calcareous skeleton of the sponge is made up of triactinic or tetractinic spicules, of variable shape.

HABITAT
P. magna lives at low depths, tolerating moderate shading and turbidity
of the water. Restricted to areas of low turbulence, probably due to the
fragile limestone skeleton, develops preferably in closed environments
such as bays and ports.

DISTRIBUTION
The species is native to the Atlantic Ocean and is distributed along the
coasts of the state of Brazil. Introduced into the Mediterranean Sea, it is
now present along the coasts of the Adriatic, Ionian and Tyrrhenian Seas.
In Apulia is distributed in the provinces of Brindisi, Lecce and Taranto. It
has been reported within the Mar Piccolo Regional Natural Park of
Taranto.

BIOLOGY
The species can survive in highly eutrophic environments in which, based on seasonality, is able to reach very high
concentrations. Often associated with mussel aquaculture, to which attaches itself and with which coexists, filtering the
organic matter.

PATHWAYS OF INTRODUCTION
The mechanisms of introduction of the species are unknown in detail, although the most probable hypothesis is its entry
through the ballast waters of ships or the trade in bivalve aquaculture.

IMPACT AND INVASIVENESS
The invasiveness of P. magna is manifested through its rapid reproduction, a factor that places in competition with local
biodiversity (there are known cases of colonization of the ascidians of the genus Didemnum and of competition for space with
the hexacoral Astroides calycularis, a protected endemic species of the Mediterranean).
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EXAMPLES OF MANAGEMENT
Examples of management for P. magna in the literature are unknown, presumably due to recent colonization and the relatively
limited extent of the species.

PRIORITY CRITERIA
The species was evaluated as invasive, with a relatively limited distribution in the regional territory, present in valuable natural
areas (reported in the Mar Piccolo Regional Natural Park) and for which any management interventions could be economically
onerous. Being an internationally widespread marine species, its complete eradication on a large scale from regional coastal
areas does not appear realistic. On the contrary, the species could be suitable for small-scale containment projects (bays,
lagoons, etc.), possibly within protected areas. However, the absence of data in literature regarding already tested
management methods implies a necessary deepening of the biology of the species as well as its potential impact in the new
habitat of introduction, in order to better identify effective control strategies.
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PERCH
Perca fluviatilis (LINNAEUS, 1758)

TAXONOMY
Phylum: Chordata
Class: Actinopterygii
Order: Perciformes
Family: Percidae
Genus: Perca
Species: Perca fluviatilis
photo: www.ittiofauna.org

MORPHOLOGY
Long body (adults reach 50cm for 4,75kg of weight), with maximum breadth at the height of the first dorsal fin. Predorsal
gibbosity posterior to the head, really marked in adults and big individuals. The head is robust, with a short mouth located
apically, wide and filled with many teeth on jaws, vomer and palatine bone. The operculum has a tough spine directed
posteriorly. The skin is olive green, sometimes from brown to grey, darker on the back and on the upper head, whiter on the
belly, covered with ctenoid scales.

HABITAT
The species is typical of lakes, rivers and ponds. It prefers relatively cold waters with low/absent current, well oxygenated. It
also prefers rocky bottoms, with many macrophytes.

DISTRIBUTION
The native range of the perch is huge, including the main basins of Asia
and Central-Norther Europe; from there, the perch has been introduced,
since many years, in many neighbouring countries, as well as in other
continents like Africa and Oceania. In Italy the species, probably not
native, is distributed since a long time in the northern regions, while its
presence in the south is likely to be more recent.
In Apulia it is distributed in the most northern territories, not reported
in the provinces of Brindisi and Lecce.

BIOLOGY
The species is omnivorous, the young individuals feed on zooplankton (rotifers, water fleas, copepods, etc.), gradually moving
towards insect larvae, molluscs and other fishes, until they reach an almost exclusive fish diet when adults. The species has a
gregarious behaviour, forming groups of similar size/age of 50-200 individuals, but that can reach a thousand or so. Breeding
season starts when water temperature exceed 6° C, and the fishes make short migrations to reach breeding areas. Males come
first, few days or week earlier than females, and stay longer after egg deposition. Adapted to live in fresh, oxygenated waters,
the perch can not survive for many hours with temperatures exceeding 30° C, with a deadly temperature of 33.5° C. It is a
euryhaline species, colonizing brackish lagoons and estuaries.

PATHWAYS OF INTRODUCTION
P. fluviatilis has been voluntarily introduced outside its native range, mostly as a species suitable for sport fishing
repopulations. In Italy its presence is known since half of XIX century.
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IMPACT AND INVASIVENESS
Predator species, its presence represents a serious threat for local biodiversity. Many countries have reported ecological
impacts caused by this animal, mostly over the native fish community.

EXAMPLES OF MANAGEMENT
In New Zealand an experiment lasting two years has been conducted, focused on the removal of the species from 3 water
bodies through the utilization of baits and nets. Following monitoring steps gave successful results, bringing to a dramatic
reduction of the species (in two cases complete eradication has been achieved) and the increase in terms of individuals and
biomass of native species, showing like the application of mechanical control procedures can be used in small, low current
areas.

PRIORITY CRITERIA
The species has been evaluated as invasive, widely distributed on the regional territory, not reported in naturalistic areas and
for which management options represent an economic burden. For this reason, an eradication project for the whole region
appears to be not suitable. Nevertheless, as some experiments show, local eradication plans appear to be possible, especially
where if conducted in small water bodies with the presence of endemic species. Simultaneously, it is worth promoting
awareness campaigns focused on the interruption of human-mediated introductions, mostly in the sport fishing activities.
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NEW ZEALAND MUDSNAIL
Potamopyrgus antipodarum (J. E. GRAY, 1843)

TAXONOMY
Phylum: Mollusca
Class: Gastropoda
Order: Littorinimorpha
Family: Tateidae
Genus: Potamopyrgus
Species: Potamopyrgus antipodarum
photo: www.cabi.org

MORPHOLOGY
Prosobranch mollusc, of an average dimension of 6-7mm when adult (but that can reach 12mm in its native range). The shell
is dextral, turriculated more or less sharp at the apex, with 4-8 spires separated by clear furrows. The shell is opaque, quite
lucid, with colours varying from clear brown or dark to grey or white, with an oval-shaped, operculated aperture. Depending
on the population, the shell can show little spines organized in the same direction of the spires, like a sort of coating. The head
is small and long.

HABITAT
In its native range, P. antipodarum lives either in freshwater and brackish environments, except for temporary ponds.
However, in its introduction range the species managed to colonize salty
water environments, together with rivers, channels, estuaries and open
seas.

DISTRIBUTION
As the name suggests, the species is native to New Zealand and
neighbouring islands. Its first sighting out of the original range dates to
the second half of the XIX century (1859 in Europe, 1895 in UK and
Australia). In the last century the range has expanded, reaching the
American and Asiatic continent.
In Apulia the species is located in the provinces of Foggia, Taranto and
Lecce. Relatively to the protected areas, it has been reported in the
National Park of Gargano, in the Natural Regional Park Terra delle Gravine and in the Natural Regional Park of Mar Piccolo.

BIOLOGY
Very prolific species, ovoviviparous with distinct sexes but capable of asexual reproduction through apomictic parthenogenesis
(in its native range the percentage of males is around 5%, while it is almost absent in the areas of introduction). Sexual maturity
starts at the age of 3-9 months, depending on the temperature. It feeds on algae, detritus and dead animals, mostly at night,
during the peak activity. It prefers soft, muddy bottoms, where it can dig looking for nutrients and hiding during the day. It can
also be found on rocks, stones, pebbles and dead wood.

PATHWAYS OF INTRODUCTION
The main pathways for its introduction for this species are the ballast waters of the ships and aquaculture systems. Moreover,
the use of P. antipodarum in private aquariums suggests this other pathway as a potential responsible of its diffusion.
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IMPACT AND INVASIVENESS
New Zealand mudsnail is considered one of the most invasive gastropod species of the world. If introduced in an ecologically
suitable environment, it can reach very high densities (in North America some colonizations reached a density of 800’000
individuals/m2). Its presence in such high concentrations can deeply alter the new habitat, having a great impact on
macrophytic community and inducing alterations of the fixed nitrogen concentration of diatoms (through an increase caused
by the reduction of macrophytes). Among the indirect effects, there is also the reduction of native mollusc community, caused
by the direct competition for space and food.

EXAMPLES OF MANAGEMENT
Once it settles in a new habitat, eradication is impossible. Most of the control plans focused on containing the expansion,
through raising the awareness of fishermen, ship owners and supervisors of aquaculture systems. In addition, IUCN suggests
to treat fishing clothes with physical/chemicals procedures like drying, washing at high temperatures or chlorinated
compounds.

PRIORITY CRITERIA
The species has been evaluated as highly invasive, not yet widely distributed on the regional territory (being related mostly to
aquatic environments, though particularly tolerant to variations of its main physico-chemical parameters), not reported in
naturalistic areas and for which management options represent a great economic burden. For this reason, an eradication
project for the whole region appears to be not suitable, as well as large containment plans applied to areas where the species
has already settled. Nevertheless, it can be worth limiting the diffusion of this mollusc in those water bodies where it is still
absent, through awareness campaigns focused mostly to the fishing world and aquaculture systems, targeted as the main
responsible for the introduction of the species in virgin territories.
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ARGENTINE ANT
Linepithema humile (MAYR, 1868)

TAXONOMY
Phylum: Arthropoda
Class: Insecta
Order: Hymenoptera
Family: Formicidae
Genus: Linepithema
Species: Linepithema humile
photo: www.cabi.org

MORPHOLOGY
Colonial species. Workers are small-sized (2-3mm), brown and monomorphic. The surface of the body is hairless on head,
thorax and back. The petiole is small, composed by a single segment. Males have a similar size, winged and dark brown in
colour, with an elliptic thorax larger than the head. Queens are bigger (4-5mm), with the thorax as broad as the head. Virgin
queens bring thin wings. Eggs are elliptical, pearly white and covered by a small membrane, 0,3mm long. Larvae are firstly
curved, becoming straighter with the age. Workers pupae are white, tending to get dark brown, while males pupae are about
50% bigger.

HABITAT
Native habitat of Argentine ant is represented by natural forests. However, in the introduction area it settled quite well in
anthropized areas, from farms to peri-urban territories. It seems that it prefers Mediterranean or subtropical climate
compared to extreme ones, too cold or too hot.

DISTRIBUTION
The species is native from Paranà river basin (including Northern
Argentina, Southern Brazil, Uruguay and Paraguay). Further introductions
extended the species range to other areas of South America (including
Argentina) and in all other continents, including Europe.
In Apulia it is located in the provinces of Bari and Lecce, although the
effective range is probably more extended.

BIOLOGY
Colonial species, characterized by the organization in castes with
morphological distinct categories. The queen is the only egg producing
individuals, while workers are sterile. Reproduction is carried on by
winged individuals, both males and females, that get out of the nest during the breeding season. The queen will be able to
produce fertilized eggs (diploid), which will give birth to females of unfertilized eggs (aploids), which will give birth to new
males. L. humile is omnivorous with a diet mainly composed by liquid food (mostly nectar and honey), but they are able to
feed on other insects as well. The species can build mutualistic relationships with some species of Hemiptera, getting a
continuous supply of food from the plant.
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PATHWAYS OF INTRODUCTION
The presence of the species outside its native range is caused by accidental introductions mainly mediated by trading, mostly
by ships. In the Hawaii islands, for example, the species has been repeatedly intercepted in goods coming from California. In
Europe, first sightings date back to XIX century, with the colonization of the Iberic Peninsula, because of the ship trading with
the region of Rio de la Plata, native range of the species.

IMPACT AND INVASIVENESS
Listed among the 100 most invasive species of the world by IUCN, L. humile is known to cause the gradual substitution of native
ant species in the areas of introduction, together with the general reduction in the arthropods community (caused by indirect
competition and predation). Considering the key role of ants inside the ecosystem, the loss of biodiversity caused by this
species can deeply modify fundamental processes like seed dispersion or pollination, generating huge ecological damages.
Moreover, its presence in agricultural lands provokes a loss of productivity for production plants, causing big economic
damages.

EXAMPLES OF MANAGEMENT
We report examples of management plans as a prevention protocol, built up to avoid the transport of the species into new
areas. Particularly, materials like mulch of part of plants have been treated with chemicals. In agricultural and urban areas,
one of the most common techniques is the utilization of poisoned baits. Despite the complete eradication on vast areas is
impossible, some local eradication plans are known, through baits, in urban and natural environments of New Zealand.

PRIORITY CRITERIA
The species has been evaluated as highly invasive, with populations still not widely distributed at the regional scale (despite
the effective range is probably still unknown), not reported in naturalistic areas and for which management options represent
a great economic burden. For this reason, an eradication project for the whole region appears to be not suitable. Nevertheless,
as some experiments show, local eradication plans (or strict containment) appear to be possible, if prolonged in time and
controlling at the same time the expansion in the neighbouring regions.
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EASTERN MOSQUITOFISH
Gambusia holbrooki (GIRARD, 1859)

TAXONOMY
Phylum: Chordata
Class: Actinopterygii
Order: Cyprinodontiformes
Family: Poeciliidae
Genus: Gambusia
Species: Gambusia holbrooki
photo: www.ittiofauna.org

MORPHOLOGY
Small freshwater fish, for a length of about 4cm. The body is tapered, laterally compressed, covered by cycloid scales quite
big. The colour of the back is dark, varying from grey to olive green, with whiter sides and whitish belly. The head is dorsally
compressed, with a small mouth in an apical position, point upwards. The dorsal fin has a short base, placed in a more posterior
position than the origin of the anal fin. The caudal fin has one lobe, with a convex posterior edge. Very similar to Gambusia
affinis, from which it differs for the structure of the gonopodium in the males, from the number of rays of the dorsal fin (51/2
compared to 61/2) and for the number of rays of the anal fin (81/2 contro 91/2). Larvae and immatures are semi-transparent.

HABITAT
The eastern mosquitofish is euryhaline, able to live in poorly oxygenated waters and able to tolerate a wide range of
temperature (0-30° C). These characteristics allow it to colonize
environments like lagoons, swamps, channels, rivers and lakes. However,
the species prefers muddy bottoms that can use as a shelter when
temperatures get too low.

DISTRIBUTION
The species is native from internal waters of Eastern North America,
including the Mississippi basin, from USA to Mexico. Currently it has been
introduced in every continent, including Europe, where it lives mostly in
Southern and Western countries.
In Italy the species is widely distributed, as it is in Apulia, where it is
present in the entire region. In relation to protected areas, the species is
reported inside the Oriented Natural Regional Reserve Palude del Conte
e Duna Costiera (February 2021).

BIOLOGY
G. holbrooki mainly feeds on larvae and fly pupae like mosquitos and chironomids, together with other small invertebrates,
planktonic organisms and fish eggs. It mainly hunts close to the bank, where it hides among the vegetation and in shallow
waters. The species is preyed upon by birds and other fishes. Eggs, larvae and immatures can be victims of aquatic
invertebrates, like dytiscidae or dragonfly larvae. Sexual maturity starts at the age of 1, and reproduction in Italian waters
happens in late spring/summer. Fertilization is internal and females produce eggs few times a year, giving birth each time to
dozens of young individuals completely formed. The species is host to different species of parasites, like helmynths,
crustaceans and protozoans.
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PATHWAYS OF INTRODUCTION
Because of its ability in containing the populations of disease-vector mosquitoes, G. holbrooki has been volountarily introduced
in many water bodies, making it one of the most widespread fish species around the world.

IMPACT AND INVASIVENESS
Together with G. affinis, listed among the 100 worst invasive species of the world by IUCN, the eastern mosquitofish is a food
competitor and predator of eggs and other fish species with which it shares the same habitat. This, in addition to its great
adaptive capabilities and its quick life cycle, makes it a great threat for local biodiversity, especially for native species with a
limited range, like Aphanius fasciatus.

EXAMPLES OF MANAGEMENT
Mechanical trapping control plans are reported (suitable for both G. affinis and G. holbrooki), with the example of an
experiment conducted on a population of mosquitofishes in South-Western Spain. This experiment, lead for three years and
restricted to a small water body, brought to the successful eradication of the species from the interested area, showing that
for limited areas these plans can obtain successful results.

PRIORITY CRITERIA
The species has been evaluated as invasive, widely distributed on the regional territory, not reported in naturalistic areas (but
probably present, given its distribution in different types of freshwater habitats) and for which management options represent
a great economic burden. For this reason, an eradication project for the whole region appears to be not suitable. Nevertheless,
as some experiments show, local eradication plans appear to be possible, especially where the species could represent a great
threat for the local fish biodiversity.
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