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Abstract

Many populations of indigenous crayfish speciesS{l@re at serious risk of extinction in Italy dodahe growing number
of threats to their integrity. These mostly derik@n various forms of anthropogenic pressure, dtaaldy increased in
the last 50 years. The distribution of the mostesftead ICS in ItalyAustropotamobius pallipess noticeably smaller
than in the last century and the numbeAoforrentiumandAstacus astacugopulations is today small. On the contrary,
Italy has been invaded by several non-indigenoagfish species (NICS), particularly the North Ansen Procambarus
clarkii, Orconectes limosysndPacifastacus leniusculughe distribution of a fourth NICS, the Ponto-Caspistacus
leptodactylusis still limited, probably due to its susceptityilto the oomycetéphanomyces astaavhereas the marbled
crayfish, Procambarussp., and the AustraliaBherax destructohave already appeared in the wild. Any interveamtio
aimed at the conservation of ICS should rely omoad-spectrum actions; in any case, a crucialstipe to restore and
maintain the integrity of the natural habitats thilt be accomplished also by reducing environmksti@sses, including
those induced by NICS. The management of crayfighulations require guidelines firmly based on theagng body of
scientific knowledge on the biology and ecologytbé target species. Finally, special attention khde paid to
informing, educating, and raising awareness amoo-specialists, whose support and participation essential
prerequisites for the success of any intervention.

Keywords: Indigenous crayfish species, Non-indigenous éshy$pecies, Distribution, Management

I ntroduction

At the end of the 1®century the status of the indigenous crayfish igsefiCS) populations in Italy was already
seriously jeopardized. As reported by Prof. Deciaciguerra to the Fishing Advisory Commission in928the
distribution of Austropotamobius pallipesand A. torrentium called by him “stone crayfish” (i.e. “gambero
sassaiolo”), had drastically shrunk, particularyNorthern Italy, as compared to the previous 3rgeToday we
assign such shrinkage to outbreaks of the craydlague (Ninni 1865), a disease transmitted by ttfectious
North-American oomycetAphanomyces astadn the last century, crayfish were important mad@mmodities in
Italy: they were abundantly consumed in some Itafieovinces (Belluno, Sondrio, Como, L'Aquila, Pgiaj and
Salerno) and large quantities (over 100 kg of dshyfvere fished daily from each single stream) wexported
from the regions of Abruzzo and Umbria to the fisarkets in Naples, Rome, and Florence and in Fraseeell.

DCorresponding author: Email: francesca.gherardi@itirel: +39-055 2288216, Fax: +39-055 222565.
© 2010, IAU, Tonekabon, IAR-10-1063.
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To solve the problem of crayfish disappearancecidimerra pinpointed the need to regulate their @tqtion
by extending fishing ban to the entire breedinggeeand by posing a minimum size limit of catchemally, in
order to counteract the reduction in natural pajaha, Vinciguerra recommended both to favour dedyfarming
and to introduce other species, such as the nobidish (Astacus astacus)inciguerra concluded his report by
advising against the introduction of the Ponto-Gasgrayfish(Astacus leptodactylyignd conversely by indicating
the North AmericartCambarus cambarughe today'sProcambarus clark)i as a possible substitute for the stone
crayfish. In fact, as Vinciguerra puts it, thisdsspecies with the “valuable quality” of being ‘igant to the
epidemics”.

More than a century later, ICS populations haveliged even more drastically all over Italy due tet
multiplication of the threats to their integritpaluding the introduction of NICS (Holdich et aD@). As in the rest
of Europe, over the past 50 years the main risksecftom the increasing human pressures. In thesl866 1970s,
many watercourses in the most industrialized areds¢ch had previously hosted highly dense poputetiof
crayfish, were subject to severe deterioration iamgbverishment, often culminating in the local egtion. Along
with overfishing and the frequent epizootics dueAtoastacj other causes responsible for the current plidght o
Italian crayfish include: changes of land use; mlrige and canalization works; closing of watercaifdams, locks
etc.); overdrawing and waste of water for induktagricultural and public use; hot water dischaageociated with
the production of electricity; industrial waste esibns and urban sewage; water acidification; haditliberate or
accidental introduction of alien species with thmgrasitic load.

Current distribution of indigenous species

The white-clawed crayfistAustropotamobius pallipegs the most widespread ICS in Italy. In recent getiirough
allozyme analyses (Santucci et al. 1997) and mtdeduiology techniques (Fratini et al. 2005), itgstematic
appears to be more complex than previously destriblee taxorA. pallipesin Italy seems now to be composed of
two genetically distinct evolutionary lineages: pallipesin the north-west and\. italicus in the rest of the
peninsula. As shown by genetic analysis, the twecigs live in sympatry in the Apennine Ligure andthe
Province of Alessandria (Zaccara et al. 2004). dliprinary analysis was not able to discriminate tihie taxa for
their morphology (Ghia et al. 2006). More recenthg analysis of a wider range of morphometriaddrhy the use
of a geometric approach revealed significant déffiees between the two lineages, particularly imibephology of
the reproductive organs (Bertocchi et al. 2008aghSa diversity was even more evident when thetgennaalysis
was extended to populations from different Italfagions, showing four subspeciesAnitalicus A. i. italicusin
the Tuscan-Emilian Apenningé. i. carinthiacusin central and north-western Italj. i. carsicusin north-eastern
Italy, andA. i. meridionalisin the regions Latium, the Marches, and Abruzzo iansbouthern Italy (Zaccara et al.
2004, 2005; Paolucci et al. 2004; Baric et al. 200&tini et al. 2005; Cataudella et al. 2006; Bechi et al.
2008b).

As seems clear from the upsurge of scientific agein recent years (Manganelli et al. 2006), tystesnatic
identity of A. pallipegA. italicusis still in a state of flux. Consequently, pendofficial recognition ofA. italicusas
a distinct specific entity, in this chapter we shale the conservative dictioh pallipes(Holdich et al. 2006). As
shown in Figure 1A. pallipesoccupies three different climate areas acrosy, lialands excluded, at heights
between 90 and 1050 metres above sea level, frastaloareas on the Mediterranean Sea to the Algstten
Apennines (Holdich 2002). Its current distributionitaly seems to result from two distinct phenomehirstly, it
was caused by competition with the river clabtamon fluviatile(Barbaresi and Gherardi 1997), which apparently
started in the Pleistocene when the two species eaeh other after having migrated from eastern [giro
(Pretzmann 1987). According to Barbaresi and Gler@d997), crayfish lost competition with crabsethatter
forced them to migrate to less favorable areadgiten altitudes and lower temperatures. Indeedthensouthern
mountainside of the Tuscan-Emilian Apennines, whigegwo species co-exist, crayfish populationstatee found
at higher altitudes; on the contrary, a few hundddoimetres away on the northern slopes of the Apewhere
they are not subject to competition from crabsyfish live at lower altitudes and in more favoralbdenperature
regimes (Barbaresi and Gherardi 1997). Similadhe presence oP. fluviatile makes the crayfish rare in the
Province of La Spezia, while in the rest of the iRed.iguria large populations @&. pallipesoccur (Salvidio et al.
2002).

The second factor that affects the today's distiilouof A. pallipesis the frequent release into the wild of
crayfish with a different genetic structure. Intfagenetic analyses have shown that some poputatiom the south
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occur in northern Italy, e.g. populationsAfi. meridionalisin the Province of Prato where instead populat@fis.
i. italicus typically live (Fratini et al. 2005).

Fig. 1. Distribution in Italy of the indigenous gfish Austropotamobius pallipes

The other two ICS in ltaly are the noble crayfigtstacus astacus, and the stone crayfishistropotamobius
torrentium Compared td\. pallipes only few and small populations of these specmsipotoday in the peninsula
and all these are under serious threat (FigureslZa Up to now, populations & astacushave been recorded in
the provinces of Bolzano (Fureder 2007), Bellund Bdine, andA. torrentiumin the Province of Udine (De Luise
2006). However, at least one of the three popuiatiof A. torrentiumfound in the Province of Udine is close to
extinction if not already extinct (Machino and Fdee 2005).

Main threats to indigenous species

Biological properties

ICS show characteristics proper to K-selected gsedn particularA. pallipeshas a slow growth rate and a
relatively long average life span (8.2 years fotesand 7.8 for females) (Brusconi et al. 2008xu@ématurity is
reached relatively late (after 2-3 years) and Ifgrtis low (50-200 eggs per lay). Mating takesqadn autumn and
is followed by a long period, until June of the seuent year, during which females hide in a sh&dtéake care
first of the eggs and then of the juveniles. Thevahlisted biological properties make this and otl&S particularly
vulnerable to the numerous human-induced changesheif habitat. Obviously, to be effective, crakfis
management requires the identification of all threats and the removal, or at least the reductibtheir negative
impact.
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Fig. 3. Distribution in Italy of the indigenous gfesh Austropotamobius torrentium
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Habitat alteration

Global warming over the later decades has contribtio reducing the habitats suitable for ICS. Dyrine last

summers (e.g. summer 2003), many watercourseshbeare subject to drought for months, possibly legdinthe

local extinction ofA. pallipes as recorded in some watercourses in Tuscany {Reral. 2006). Together with
climate change, water abstraction for irrigatioomestic purposes, and watering livestock has hadeffect of

decreasing water availability seriously. This he$tio the fragmentation of watercourses into stoathedium sized
pools characterized by very different micro-enviramts with respect to the original conditions, tlgeasing the
risk of chemical pollution especially when theselgare located near drains and farms. Finally fihagmentation
of watercourses has caused reproductive isolatitm sub-populations with the consequent reductioigenetic

diversity.

After having analyzed 409 sites on 361 watercouirséise Province of Alessandria for 3 consecutivesers
(2002-2004), Nardi et al. (2005) showed that watlestraction for intensive agriculture is the maause of the
decline in the number of indigenous populationsfact, over 40% of the streams wheke pallipespopulations
were extinct had dried up during the summer, while7% of the streams surface water was fragmemnéal |
temporary pools. Almost 80% of the crayfish popolag still extant were distributed in areas withuaman density
below 100 individuals per km?, and 36% in areahiwid urbanisation. In Alto Adige, an intense sa@iéudue to the
elevated production of orchards and vineyards, sdeta have caused a reduction in the numbeh.gballipes
populations: only 6 out of 50 sites appear todayast populations; these populations show alsowagenetic
diversity (Flreder et al. 2002; Baric et al. 20BGreder 2007).

Local extinctions ofA. pallipescan be ascribed to sporadic events of chemicdlitpmi, as revealed in the
Fosso di Gambrano near Lucca (Tuscany) followiregdischarge of sewage from a pig farm (Renai e2G06).
Indeed, this species is highly susceptible to chehalterations, to the extent that it is typicaitynsidered to be a
good indicator of water quality (Scalici and Gili@ir2005; Brusconi et al. 2008).

Fig. 4. Potential benefits linked with the presemteriparian vegetation. The watercourse, runningugh an intensively
cultivated area (1), has two different types oéribank: (A) with riparian vegetation and (B) withaiparian vegetation. In (A),
riparian vegetation works as filter for agricultusewages (2) and increases the habitat complexity food availability for
crayfish (3); in (B), the absence of riparian vegien causes increasing water torbidity and bamisien (4), movement of
sediments (5) and unfiltered agricultural sewa@¢gNlodified from Fireder et al. 2002).
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Local extinction can also be ascribed to physitt&rations of the waterbodies, mostly caused byokling the
riverbed: partial or total concreting of the banksluces or destroys the riparian vegetation (FiglteThe
importance of riparian vegetation for the survigélA. pallipeshas recently been demonstrated by Brusconi et al.
(2008) in Tuscany. Monitoring carried out on 1%amns in the Magra, Serchio, Sieve and Arno baSinghereA.
pallipespopulations are today extant and 10 where theyaat@y extinct but extant in the recent past) shibthat
the presence/absence of crayfish does not depertieophysico-chemical and biological charactersstié the
water, such as pH, concentration of ions and dissbbxygen, temperature, water speed and deptan&eat Biotic
Index (the Italian IBE), or the Fluvial Functiortglindex (the Italian IFF). The difference foundtlween the two
categories of watercourse was due to the abundaitee vegetal component of the streams; in pddicuhe
presence of crayfish was associated with the athaadaf both plant debris on the stream bed anglpgion along
the banks. Other studies had shown that plant sletmil periphyton provide important food sourcesclaryfish
(Gherardi et al. 2004), as well as shelter frondaters (Benvenuto et al. 2008). Riparian vegetatisn plays an
important role as a source of debris, provides sh#tlis maintaining water temperature at an optwvahle for
crayfish, and offers protection from predators (Batuto et al. 2008).

Genetic pollution

As already discussed, the genetic statué.opallipesin lItaly is complex. The current distribution ofethiaxon
appears to be conditioned by the frequent, oftdibetate, introduction of crayfish with a differegénetic structure
from the populations to be repopulated. In additioithe risk of introducing subjects unsuited todloconditions,
which would make the intervention useless, theeetlareats to the indigenous populations posed éygbllution”
or even the extinction of the local genotype. Hogrethe introduction of “populations geneticallytitict or with
inheritable adaptive characteristics that are figaitly different from the population subject tatérvention” is
today illegal in Italy, as prescribed by the “Guides for reintroducing and repopulating animal gtaht species
of interest to the community” (2006).

Overfishing

At least in Tuscany, fishing is one of the mains=aiof local extinctions @&. pallipes(Renai et al. 2006). Fishing
leads to a drastic decrease in population size; pbpulation is already at low density becausetbérohuman
induced threats (Scalici and Gibertini 2005), ikpleitation might reduce the genetic diversity (Bechi et al.
2008b) thus increasing the vulnerability to bothvimmmental stresses and random events. There calay t
regulations in Italy that restrict crayfish fishifgut in certain areas poaching continues as patltural traditions.
In various towns in the regions Friuli, Venezia [@uUmbria and Marches festivals are held devooedl. pallipes
e.g. in the town of Remanzacco and Amaro (crayiisithe symbol of this town) in the province of Udiorayfish
are cooked following traditional recipes (De Luii0?2).

I ntroduction of NICS
One of the main threats to freshwater biodiversitgeneral and to crayfish diversity in particukathe introduction
of non-indigenous species (NICS). Pending the &uxpansion oPacifastacus leniusculudNICS that pose the
greatest threat to IC&etodayProcambarus clarkiBndOrconectes limosu&herardi 2006).

As in the rest of Europe, in Italy NICS are morenauous than ICS: five NICS occur in the wild with
reproductive population®Aétacus leptodactyly®. limosusP. leniusculusP. clarkii, andCherax destructgr one
is still confined to farms (. quadricarinatuy and one occurs in domestic aquaria (the marloiedfish,
Procambarussp.), although a specimen has been already fourtie wild (Nonnis Marzano et al 2009). The
success of NICS is the result of their propertygscal of r-selected species (rapid growth, early maturity, ligth
fertility; Scalici and Gherardi 2007). Besides,\tt#lnow a high tolerance towards extreme environate@anditions
(including chemical pollution, high temperaturesd alrought) and resistance to parasites and disease

The most successful NICS in Italy is the red swamgyfish, P. clarkii. As shown in Figure 5, this species
occurs with extremely abundant populations in remthlitaly, particularly in the Po River Valley wieeit has
colonized various environments, including the peeldies of Vercelli and Pavia and the Land Recl@wnsortia
channels. The species appeared for the first timled wild in 1989, in the River Banna, a tributafithe River Po,
after the escape of a few specimens from an expetahfarm (Delmastro 1992). It spread widely inmlwardy
(Fea et al. 2006) and in Veneto (P. Turin, persaroo); it occurs in the Lake of Garda (I. Confortipers. comm.)
and is widespread in the regions Marches, Abrukatium (Chiesa et al. 2006), and Umbria (Dorr et24106).
Recently, it was found in two brackish biotopesadBle di Torre Flavia” (Latium, Scalici et al. 2@)%nd the



Aquiloni et al. / International Aquatic Researcli2910) 1-14 7

Regional Park “Migliarino, San Rossore, Massacilit§¢duscany, 2008). In southern Italy and in tlsainds, the
species is present in the wild in the Region Beatifi (M. Visceglia, pers. comm.) and in the Progin€ Trapani in
Sicily (Dorr et al. 2006).

In Tuscany (Gherardi et al. 1999®), clarkii is especially abundant in the Lake of Massaciucodl in the
surrounding area: in 1993, a stock of crayfishieated in a farm poured into the lake after a flavdvas released
into it when the farm went bankrupt (Gherardi et1899b). In any case, most populationgPotlarkii finding in
the wild in Tuscany during the following years app& have been originated from human translocatfoom the
Lake of Massaciuccoli (Gherardi et al. 1999b). Aweption is a population inhabiting in a neighbagth of
Florence, as revealed from genetic analyses (Besbat al. 2007): a hypothesis is that this popmtahas been
introduced from China following the immigration @fChinese community to Florence.

Fig. 5. Distribution in Italy of the non-indigenoasayfishProcambarus clarkii

P. clarkii's resistance to the crayfish plague was the measaon of its introduction into Europe in 1973 ament
into Italy (Gherardi 2006). Cultivation of this spes is facilitated by its generalistic and oppnoistic feeding
habits (Gherardi and Barbaresi 2007), its high tigitg, elevated reproductive capacity (PagliantdaGherardi
2004) and tolerance to extreme environmental cmmdit(Gherardi 2006). The same characteristics elvewy make
it a highly invasive species because of its elalathility to disperse (Barbaresi et al. 2004a)slalso able to
survive for long periods in still and deoxygenateaters or even out of water (Gherardi et al. 2G0@) in brackish
water (Scalici et al. 2009c). In addition, its imée burrowing inflicts structural damages to thekiseof rivers and
lakes (Barbaresi et al. 2004b) and causes watturbation leading to a reduction in primary prodvity (Gherardi
2007). Due to its voracious feeding habit and hdgnsity, P. clarkii is today recognized to be a cause of
biodiversity loss in the invaded waterbodies. luses the local extinction of various species oflasok, fish,
amphibians, and hydrophytes (Gherardi et al. 2603nai and Gherardi 2004; Gherardi and AcquistaRffg).
Since it bioaccumulates heavy metals (Gherardl. 20®2a) and toxins from microalgae (Tricariccabt2008), it
can be dangerous for the human consuReclarkii outcompetes ICS, and in particukarpallipes being dominant
in aggressive interactions (Gherardi and Cioni 208dd transmitting to itA. astaci(Diéguez-Uribeondo and
Soderhal 1993). The Spiny-cheek crayf@dconectes limosuwas first recorded in the wild in 1991, in Iseo kak
(Delmastro 1992; Gherardi et al. 1999b), and is wadespread in northern Italy, particularly in tRe® River
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Valley. In 1994, it was reported for the first tirmethe Veronese plain in Veneto (Confortini and&ial995) and
has since then spread into the southern part dfake of Garda (I. Confortini, pers. comm.). ltnisw to be found
across the Veneto Region, except for the Provifidg&eduno (P. Turin, pers. comm.), and in Lomba(éga et al.
2006). It is spreading through the Province of Tweasind is now present in the Levico and Madranedaik the
Valsugana valley where it threatefsspallipespopulations (B. Maiolini, pers. com.). In centhaly O. limosusis
present with a few populations in Latium, particlyyan some lakes of the Province of Rieti (Figsg Salto
(Chiesa et al. 2006), Lungo and Ripasottile (Scalial. 2009a). In these lakes, it cohabits witHeptodactylus
another NICS.O. limosusseems to have been introduced into Italy accidgntptobably in association with
batches of fish imported from Poland where the iggewas first introduced in 1890.

The Turkish crayfishA. leptodactylusoriginating from the Ponto-Caspian region, haanbfeund in the wild in
three lakes in the Province of Rieti (Salto lakhijgSa et al. 2006; Lungo and Ripasottile lakes|i@at al. 2009a),
in the Province of Milan, in a sport fishing lakethe Province of Bologna, and in the Province @f3pezia (in the
Vara River basin) (Gherardi et al. 1999b) (Figuyelt diffusion seems to have been limited byhitgh degree of
susceptibility toA. astaciand to other parasites (the oomyc8tgprolegniasp. and the protozo@sorospermium
haeckeliandThelohania contejeahi

The signal crayfishP. leniusculusseems to have been introduced from Austria inl1ifi® the Province of
Bolzano where it was first reported in a streanr igranico (Machino 1997) (Figure 8). In 2002, a plagtion was
reported in the Lake of Brugneto in the Provinc&ehoa (Liguria), where it was probably introdubgdishermen
(Capurro et al. 2007). This species has been mexitsince 2005: if nothing is done to eradicatB.ileniusculuss
expected to reach the River Po (115 km away) ieafy (Capurro et al. 2007).

Finally, C. destructorand C. quadricarinatusseem to be still confined to experimental farmsémtral and
northern ltaly, while the marbled crayfifliocambarussp., a parthenogenetic species and consequenéntizily
highly evasive, can easily be purchased in Itabymfraquarists even through the commerce throughniete
However, a reproductive population ©f destructothas been recently recorded in the Natural Res#rieaghi di
Ninfa” in the Province of Latina (Scalici et al. @b) and at least a specimen of the marbled ctayfes been
signalled in Tuscany (Foiano della Chiana, ProvioicArezzo) within an abundant populationRafclarkii (Nonnis
Marzano et al. 2009).

Fig. 6. Distribution in Italy of the non-indigenoaryfishOrconectes limosus
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Parasites
A. pallipesis subject to attacks from numerous parasitesh sugc bacteriaditrobacter freundij Pseudomonas
fluorescensP. putidg, protozoans Hsorospermium haeckelihelohania contejeaji oomycetes Aphanomyces
astaci Saprolegniaspp.), mycetesHusariumsp.), and annelidBtanchiobdellaspp.) (Quaglio et al. 2006). Apart
from A. astacj other parasites can damage their host in manyswidney often reduce immune defences and
reproductive potential, and alter organ functiayali

A. astacj the etiological agent for the “crayfish plaguefpeared in Italy in 1859, probably introduced by
infected crayfish accidentally present in fish batimported from North America. The plague exteated theA.
pallipespopulations in Lombardy (Alderman 1996) and rapijyead throughout Europe, causing the extinctfon o
countless populations of IC#. astacicauses 100% mortality in the affected populatiobgduez-Uribeondo
2006) and is able to survive for 1-2 weeks at 14aP@ up to 2 months at 2 °C, even after the dehits dost. In
addition, the spores of this species can be tramresfédrom one watercourse to another on fishingpegants, or by
birds and fishes. As a consequence, the infectionaifect ICS populations that are not in direattaot with the
source of the spores (Diéguez-Uribeondo 2005). Tigklights the danger posed by North American Ezen
Italy, notwithstanding that they do not typicallivd in syntopy with ICS populations. NA. astaciinfected
populations are currently reported in Italy, altbuecent epizootics of sorde pallipespopulations in Lombardy
(in 2004, P.A. Nardi, pers. comm.) and in the Progiof Isernia (in 2009, L. Sammarone, pers. commay be due
to the plague. A recent episode of mortality reedrih Molise (Trigno River near the village of Cuitl)) was
assigned t@\. astaciinfection as shown by PCR and DNA sequencing (Caratral. 2010).

Branchiobdellidae (Anellida), whose effects on hwst are still under discussion, often occur inlirenchial
chambers and on the exoskeleton of ICS, as fousdvaral populations in northern (Gelder et al.919berkofler
et al. 2002) and central Italy (Gherardi et al. 2800 They may belong to several speciés:pallipes hosts
Branchiobdella italica,A. astacushostsB. italica andB. hexodontaandP. leniusculushosts the North American
speciesKironogiton victoriensigOberkofler et al. 2002).

Fig. 7. Distribution in Italy of the non-indigenougyfishAstacus leptodactylus
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Fig. 8. Distribution in Italy of the non-indigenoaryfishPacifastacus leniusculus

M anagement measur es

The two main and complementary objectives of celyfinanagement are (1) the conservation of ICS ptipnk
and their genetic diversity and (2) control or éation of invasive populations of NICS. Over thespfew years,
various attempts have been made in Italy to prot€& or to re-establish extinct populations. Thestons,
however, have been carried out for short periodsx{mum 4 years), so that it is difficult to gaudeeit success.
Despite this, a common procedure has been develeg®dh includes: (a) environment monitoring to nidéy
suitable watercourses into which ICS can be remdpdlor reintroduced; (b) setting up hatcheries &blproduce
juveniles to re-stock ICS; (c) selection of repretilee individuals by the use of genetic analysisl &) education
and raising awareness among the public.

Some projects aimed at managing ICS have been @eduby the European Union through the programme
LIFE (“L’Instrument Financier pour I'Environement”Most recent projects include:

1- “Conservation of Austropotamobius pallipeés two SICs in Lombardy” (LIFEOO NAT/IT/007159) catinated
by the Regional Park of Valle del Lambro betwee@2@nd 2004;

2- “Austropotamobius pallipes conservation and management in the SCls in dentey” (LIFEO3
NAT/IT/000137) coordinated by the Province of Chfeam 2003 to 2006;

3- “Requalifying biocoenosis in Valvestino and Cordella Marogna” (LIFEO3 NAT/IT/000147) coordinateg
ERSAF (Regional Body for Agricultural and ForesBgrvices) in Lombardy from 2004 to 2007.

However, the interest that the EU has shown tow#rdsconservation of ICS in ltaly is still limitafl we
compare the number of the LIFE projects withpallipesas target that have been funded since 1992 (onkitB)
all the LIFE projects carried out in Italy (145,0aib 4%). In addition, interventions aimed at prategA. pallipes
have been carried out in 35 Sites of Communityregie(SCIs) only out of a total of 2503 Natura 2G0@s
designated in Italy between 1992 and 2005 (abddb)L (Picchi et al. 2006).

For what concerns the actions aimed at the coataslication of NICS, several interventions havenbee
proposed but, mainly due to limited money allocated thus to the short duration of each singlegatoup to now
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there have been only some results coming from é@xgeeatal studies, mostly conducted in the laboratditye
methods that have been until now investigated @elwapping (P. Acquistapace, pers. comm.), theofibéocides
(Morolli et al. 2006), the use of sexual pheromof@guiloni and Gherardi 2010), and the use of iedigus
predators (Aquiloni et al. 2010), but, so far, pecs of success remain limited. A recently inggdgd method
which has produced promising results is the "Stevile Release Technique" (SMRT). This techniqudely used
by applied entomology, is based on the releaseti@avild of sterile or partially fertile males vdhi are, however,
still able to compete with wild males for the acsce$ a mate, thus interfering with the reproductuecess of the
latter. Recently, we have explored the possibditybtaining sterile males through exposure tozig radiations
(Aquiloni et al. 2009). The results show a reduttio fertility of, on average, 43%, which do nofeat male
competitiveness and sexual attraction (Aquilorale2009).

Conclusions

ICS conservation in Italy requires the developmanactions focused on the management of the riasinbas a
whole to ensure the maintenance or the restoratfoie pristine habitats and the mitigation of eomimental
stresses, including those produced by NICS. Theragluction of crayfish can only start from a dietdiknowledge
first of the ecology of the areas where the intetiem will take place and second of the biologythd populations
that are the object of intervention. In particuiaryiew of the complex genetic structureAfpallipesin Italy, any
intervention must be preceded by the analysis ®fetvplutionary lineages present in the area ofvetdion. The
release of individuals belonging to other evolutingnlineages, in fact, could lead, in the mediumglderm, to the
loss of the genetic identity of the population amdthe short term, to the failure of the interventand, as a
consequence, to the waste of public money.

Management must be carried out following guidelibased on the extensive knowledge of the crayfislody
and ecology acquired by the numerous research gragfive today in Italy: only through a constandan
constructive exchange between management and ificieasearch will we be able to detect problems &nd
solutions. Finally, particular attention should feed to informing, educating, and raising awarers@s®ng non-
specialists, since the success of any action magnbared only by the continuous support and ppdimn of the
public at large.
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