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More than 16% of parrot species (Aves Psittaciformes) of the world have
currently established at least one breeding population outside their natural distribu-
tion ranges. Though including the most introduced bird species all over the world,
their interactions with native biodiversity and environments are still poorly known. In
this paper, we summarize current knowledge about impacts of introduced
Psittaciformes and we identify possible gaps to be filled with future research.
Breeding site requirements of alien parrots, e.g. trunk cavities, indicate potential
routes of direct and indirect competition with native hole-nesting bird species.
Interactions with arboreal rodents, bats and insects are poorly documented, but
appear to be limited. Psittaciformes potentially affect economy and human wellness,
being responsible for damage to crops and to electrical infrastructures. Association
with noise pollution has also been suggested, as many alien populations breed in
urban parks or close to human settlements. Psittaciformes are potential reservoirs of
Chlamydophila psittaci, the etiological agent of human psittacosis, and other diseases
transmittable to humans and wildlife. Less is known about impact on native flora as
well as on ecosystem functions. Predictive research and information on ecosystem
recovery after parrot removal are scarce too, as eradication programs are often
hampered by the emotional affiliation linked to these birds.
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INTRODUCTION

Climate, land use and atmospheric composition as well as biodiversity have been
dramatically altered by human activities during the “era of globalization” (e.g.
MCKINNEY & LOCKWOOD 1999; JESCHKE & STRAYER 2005; VANDER ZANDEN 2005).
Impacts of non-native species are currently considered the second most influential
causes of the current global biodiversity crisis, after habitat loss and fragmentation
(WONHAM 2006; GENOVESI & MONACO 2013; SIMBERLOFF et al. 2013), so
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understanding the impacts of non-native species is crucial to preserving indigenous
communities (e.g. BARRIOS-GARCIA & BALLARI 2012; GOZLAN et al. 2013; WALLER &
MAAS 2013). Invasive alien species cover a wide taxonomic spectrum, so their impacts
are not easily generalizable, nor predictable (DUNCAN et al. 2003; BLACKBURN et al.
2009), as they are expected to be different when densities, invaded communities and
interactions with the environment change, both in time and in space (DUNCAN et al.
2003; BLACKBURN et al. 2009). In this context, a good preliminary approach to address
this problem is to focus on the biological traits of alien species/taxonomic families
(DUNCAN et al. 2003; BARRIOS-GARCIA & BALLARI 2012). Psittaciformes represents one
of the most readily distinguishable avian taxonomic orders, because of their vividly
coloured plumage and popularity as pets (JUNIPER & PARR 1998). At present, 355
species are recognized in this order (DEL HOYO et al. 1997; JUNIPER & PARR 1998;
CLEMENTS 2007) and some of them are highly invasive when introduced outside their
natural range (LOWE et al. 2000): about 60 parrot species (16.6% of total living species)
are currently breeding in at least one country outside their range, with populations
mainly deriving from unintentional releases (Fig. 1: e.g. LEVER 1987; RUNDE et al. 2007;
LIN NEO 2012; MORI et al. 2013a). Small- to medium-sized, widely distributed species
(e.g., Agapornis spp., Amazona spp., Aratinga spp., Myiopsitta monachus, Psittacula spp.)
are the most adept at establishing non-native populations, because they are (i) more
traded than others, (ii) commonly sold at relatively low prices, (iii) highly synanthropic
and (iv) adapted to live in a variety of environmental conditions, i.e. latitude and habitat
types (e.g. DUNCAN et al. 2003; CASSEY et al. 2004). Among them, the rose-ringed
parakeet Psittacula krameri (hereafter, RRP) and the monk parakeet Myiopsitta mon-
achus (hereafter, MP) are considered the most effective parrot species to colonize new
territories where historically absent (CRAMP & SIMMONS 1980; DEL HOYO et al. 1997).

Introduced parrot populations may experience a “lag period” (i.e. up to some
decades) after their release, and then rapidly irrupt in both range and population size
(KEIJI 2001; RUNDE et al. 2007; DANGOISSE 2009). Currently, in the continental USA,
only nine species out of 24 detected have established self-sustaining populations
(RUNDE et al. 2007), while in Hawaii 11 species out of 24 are breeding (RUNDE et al.
2007), and in Italy five species out of 21 have breeding evidence (MORI et al. 2013a),
and only two of them are naturalized (FRACASSO et al. 2009). However, possible
impacts by non-breeding species cannot be ruled out. Data are reliable, as released/
escaped parrots are easily recorded by birdwatchers and ornithologists, being often
brightly coloured and frequently vocal. Introduced parrots occur mainly in the sur-
rounding of urban parks, that is in the proximate area of their release sites (e.g. private
gardens, airports, ports of entry); few populations are present in rural areas (e.g. SOL

et al. 1997; BUTLER 2003; CHAPMAN 2005). Range expansions of these species could be
benefited by their generalist habits (KHAN et al. 2004), as well as by food supply
provided by suburban households (POLKANOV & GREENE 2000; CLERGEAU &
VERGNES 2011). Their breeding success is probably due to their ecological traits – all
included among those of the “best bird invader” (CASSEY et al. 2004; BLACKBURN et al.
2009) – propagule pressures (i.e. number of released individuals: LOCKWOOD et al.
2009), multiple releases (CASSEY et al. 2004) and the absence of native Psittaciformes
all over the introduced ranges (DUNCAN & BLACKBURN 2002; BUTLER 2003).

Deep gaps still remain in understanding how much introduced parrots affect native
biodiversity and ecosystem functions. Interactions with native birds have been described
in roosting (e.g. RUNDE et al. 2007), breeding (e.g. STRUBBE et al. 2010; MACGREGOR-
FORS et al. 2011) and feeding sites (e.g. DUBOIS 2007; DANGOISSE 2009; LIN NEO 2012).
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Fig. 1. — Global number of Psittaciformes species and number of breeding introduced species in the
world, ordered by genus.
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Negative effects on human activities and facilities have also been reported (e.g. AVERY

et al. 2002; DUBOIS 2007; FLETCHER & ASKEW 2007). Parrots are possible reservoirs of
many viral and bacterial diseases, whichmay pose risks to humans, poultry industries and
wildlife (RUNDE et al. 2007). Native species rarely prey on introduced parrots: few preda-
tion events exerted by corvids (DEL HOYO et al. 1997; MABB 1997; WEISERBS & JACOB

1999; CHAPMAN 2005), diurnal raptors (LEVER 1987; MABB 1997; CHAPMAN 2005), rats
(SCORTECCI 1953), squirrels (GEBHARDT 1996; SHWARTZ et al. 2009; MORI et al. 2013b)
and stray cats (LEVER 1987) have been reported.

Psittaciformes represent an ideal focus of a review to collate available evidence
regarding the actual/assumed impacts of non-native populations. In this review, we
summarize the literature on parrots’ impacts in their introduced range, and we identify
knowledge gaps and research needs at the end of each subheading, following the
structure of BARRIOS-GARCIA & BALLARI (2012).

NEGATIVE EFFECTS

Competition with native birds

Most parrot species are gregarious and, when released in new territories, may
group together with native birds (e.g. BATLLORI & NOS 1985; WEISERBS & JACOB

1999; ZOCCHI et al. 2009). Parrots show a territorial behaviour during the breeding
season: active, aggressive displays are mainly limited to the nest/cavity which houses
the eggs (e.g. CRAMP & SIMMONS 1980; SPANÒ & TRUFFI 1986). Introduced MPs were
observed showing aggressive behaviours (i.e. mobbings and direct killings) against native
species (USA: LONG 1981; MACGREGOR-FORS et al. 2011). Noisy and physical intimida-
tions against raptors (e.g. Falco tinnunculus, Athene noctua) and corvids (e.g. Corvus
cornix) have been reported in the surrounding of the nests of MPs (Belgium: DANGOISSE

2009) and RRPs (UK: CRAMP 1985; France: DUBOIS 2007; Italy: authors’ pers. obs.); a
lethal attack by RRP on Athene noctuawas suggested in Algeria (A. FELLOUS pers. comm.
2012). Attacks on native species by introduced parrots have been recorded in feeding sites
in Europe (CRAMP & SIMMONS 1980; BATLLORI & NOS 1985; WEISERB & JACOB 1999;
DANGOISSE 2009), Southeast Asia (PEH 2010; LIN NEO 2012), North America (LEVER

1994) and Hawaii (LOOPE et al. 2001). Flocks of RRPs may show aggressive behaviours
also against large-sized species (seagulls, herons: DUBOIS 2007). InWestern Australia and
Queensland, introduced Trichoglossus haematodus show aggressive behaviour against
native Passeriformes and doves in feeding areas (CHAPMAN 2005). Feeding mostly on
unripe fruits and seeds, RRPs may take food before other species consume it, thus
enhancing competition with native birds (FLETCHER & ASKEW 2007; LIN NEO 2012).

Cavities represent limited resources in urban/suburban areas where decaying
trees are uprooted (WESOŁOWSKI 2007), and this elicits competition between hole-
nester birds. Competition between parrots and woodpeckers for nesting sites has been
suggested (CRAMP 1985; HOCKEY et al. RYAN 2005; FLETCHER & ASKEW 2007), but
experimental studies did not support this hypothesis (STRUBBE et al. 2010; NEWSON

et al. 2011; ORCHAN et al. 2012). Woodpeckers are primary cavity nesters, i.e. they
excavate new holes at each reproduction event, while parrots rely upon already existing
cavities, and they seem to nest at lower altitudes on the trunks with respect to parrots
(STRUBBE et al. 2010; NEWSON et al. 2011; ORCHAN et al. 2012). Antagonistic beha-
viours are displayed against secondary hole-nesters which select cavities as larger as
those used by parakeets (FLETCHER & ASKEW 2007; ORCHAN et al. 2012). Some parrot
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species (e.g. RRP) are advantaged in competition, as they begin breeding earlier than
native birds (CRAMP 1985). Displacement and/or nest destructions by introduced RRPs
have been observed in Europe (BATLLORI & NOS 1985; CRAMP 1985; DUBOIS 2007;
STRUBBE & MATTHYSEN 2007; CZAJKA et al. 2011), South America (NEBOT 1999) and
in the Middle East (SHWARTZ et al. 2009). Despite differences in body size necessarily
reflecting different cavity preferences (MARTIN et al. 2004; FLETCHER & ASKEW 2007;
ORCHAN et al. 2012), different diameters of hole-nests do not rule out possible competi-
tion with native species (e.g. European starlings: BRAUN et al. 2009). An experimental
study showed that RRPs may also compete with nuthatch Sitta europaea (STRUBBE

et al. 2010), as the native species may choose large cavities – thus idoneous for breeding
parakeets – and then apply mud to reduce their size (CRAMP & SIMMONS 1980).
NEWSON et al. (2011) claimed that this competition phenomenon disappears when
the degree of urbanization is taken into account. Despite being secondary cavity
nesters, Psittaciformes can enlarge smaller tree holes with their strong beaks to better
satisfy their needs for nesting purposes. This behaviour is uncommon, being time- and
energy-consuming (BUTLER 2003), thus performed only in soft-wooded trees (e.g. Salix
spp.) and when suitable nesting sites are scarce (CZAJKA et al. 2011). In Israel, cavity
enlargement by alien parrots improves the breeding success of the alien invasive
common myna Acridotheres tristis (ORCHAN et al. 2012). In its introduced range
(Western Australia), Trichoglossus haematodus chases indigenous Strepera graculina
from breeding sites and competes with native parrots (CHAPMAN 2005). Similarly,
released RRPs as well as Platycercus elegans, Cacatua sanguinea and Cacatua tenuiros-
tris compete with indigenous Psittaciformes in Oceania (LEVER 1994; WRIGHT &
CLOUT 2001; LATITUDE42 2011).

Competition between Agapornis fischeri and Passer domesticus for breeding sites
in France has been suggested (DUBOIS 2007); the same parrot species, as well as the
congeneric A. personatus, can displace native Cypsiurus parvus for breeding purposes in
Kenya (LEVER 1994). In Southeast Asia, alien Cacatua goffiniana has been observed
usurping cavities of native Cacatua sulphurea (LIN NEO 2012) and Anthracoceros albir-
ostris (PEH 2010; LIN NEO 2012). Aratinga mitrata may displace native marine birds
from breeding colonies in Hawaii (RUNDE et al. 2007). Displacement behaviour by
introduced RRP is particularly noteworthy if exerted against native, threatened species,
such as the endemic Psittacula eques in Mauritius (JONES 1980), Coracopsis nigra in
Mahé Island (FANCHETTE 2012), Calyptorhynchus latirostris in Oceania (CHAPMAN

2005), and Cyanoramphus cooki in Norfolk Island (LEVER 2005).
Quantitative studies on displacement/aggressive behaviours through standardized

direct observations (e.g. linear transects), both in nesting and in feeding sites, would be
crucial all over the introduced ranges of parrots. Impacts on threatened, endemic
species should be rapidly assessed and quantified, by testing competition hypotheses
with methods borrowed from other similar works (e.g. STRUBBE et al. 2010; ORCHAN

et al. 2012).

Competition with other animal species

START (1998) and GEBHARDT (1996) claimed that RRP may displace dormice and
bats from tree-holes and nest-boxes, without providing any further detail. Parrots may
harass and push away European squirrels, only rarely touching them (P. CLERGEAU

pers. comm. 2012). In France, groups of 3–4 RRPs were observed attacking and killing
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an adult Sciurus vulgaris (JAPIOT 2005; park of l’Hay les Roses: P. CLERGEAU pers.
comm. 2012); more recently (December 2013), in a park of the village “Marnes la
Coquette” (Department of Hauts de Seine, 92430), six RRP individuals attacked and
pursued a red squirrel with numerous pecks, for 20 min (P. CLERGEAU pers. comm.
2013). A female Polytelis swainsonii killed an S. vulgaris in Central Italy, by hurting the
head and back of the rodent with the beak (MORI et al. 2013b). In Germany, a swarm of
Apis mellifera tried to enter a nest-box occupied by RRPs, actively defended by the
female parakeet (M. BRAUN pers. comm. 2012); a similar situation involved introduced
Trichoglossus haematodus and feral honeybees in Western Australia (CHAPMAN 2005).

Up to now, no experimental study has ever analyzed impacts of parrots on
communities of bats and arboreal rodents: the few available data are merely descriptive
and not statistically supported. A possibility to fill this gap may consist in implementing
experimental designs, which take into account bats’/arboreal rodents’ densities in areas
occupied by introduced parrots. Data should be compared to control parrot-free areas
characterized by the same suitability level for both taxa, and following the methodolo-
gies of GOTELLI & MCCABE (2002). A summary of the negative impacts on native
species is shown in Table 2.

Effects on natural plant communities

The role of parrots as seed dispersers is debated (WUNDERLE 1997; NORCONK

et al. 1998; LOOPE et al. 2001). In Hawaii, the non-native Aratinga mitrata feeds
essentially on exotic plants and may be responsible for the spread of the alien
invasive Miconia calvescens (RUNDE et al. 2007). Rubbing the surface of the seed
accelerates germination, but a complete removal of the coat exposes seeds to preda-
tion by invertebrates and terrestrial microbes (NORCONK et al. 1998). HOWE (1977,
1984) and GALETTI (1993) stated that parrots contribute to inhibit the reproduction
and the germination of native plants, because fruits they strip are dropped immedi-
ately under the forest canopies. Thus, parrots may represent a hindrance to the
reproduction of native plant species and become a serious threat for plants of
economic concern or endemic to a certain area (RUNDE et al. 2007; LIN NEO 2012).
In their natural distribution ranges, frugivorous species disperse only those seeds
able to sprout which survive undestroyed by the beak and by the passage through the
gut (NORCONK et al. 1998).

Breeding MPs exert damages on trees and plantations in Europe and in Australia
(CAMPBELL 2000; BUTLER 2003; FLETCHER & ASKEW 2007). In UK, droppings under
the roosts may have altered the herbaceous vegetation composition; a direct cause-
effect relationship cannot be assessed because no detailed data are available about
floral composition before parakeets’ invasion (FLETCHER & ASKEW 2007). Defoliation
of native trees and epiphytes by introduced Cacatua galerita in New Zealand was
detrimental for forest dynamics, as it caused both increases of understorey vegetation
and declining of rare plant species (STYCHE 2008).

Qualitative and quantitative studies on seed-dispersal abilities of parrots would be
beneficial. This gap could be filled in captive-breeding conditions, with parrots fed with
seeds of native and alien plants. Droppings would then collected and put to germinate.
On the other hand, a real quantification of the damage caused by droppings under the
roosts is difficult to assess; spatial distribution models may be helpful in identifying
future invasion areas (e.g. DI FEBBRARO et al. 2013), where the herbaceous vegetation
composition should be analyzed before and after the invasion.
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Economic consequences: damages to crops/orchards and human facilities

Damages by parrots are complained about on crops/orchards, greenhouses as well
as on human facilities.

About 70% of introduced parrots are considered agricultural pests in their natural
extent of occurrences (LEVER 1987, 2005), targeting a variety of fruits and crops (losses
up to 45%: for MP: STAFFORD 2003), such as corn and apples (MOTT 1973). RRP is one
of the worst pest species of the Indian subcontinent (DHINDSA & SAINA 1994); corn
(losses up to 81%: REDDY 1998a), sorghum (losses up to 74%: REDDY 1998b) and
sunflowers constitute the staple of its diet in summer, fruits in winter (RAO &
SHIVANARAYAN 1981; LUFT 1994; AHMAD et al. 2012a). As for the introduced ranges,
records are locally significant and increasing in the grey literature (e.g. agriculture
bulletins, unpublished technical reports), but damages are rarely quantified (BUTLER

2003; CHAPMAN 2005; BAUER & WOOG 2008). Introduced MPs in the USA feed on corn,
orchards and ornamental gardens (crop losses up to 28% for Euphoria longana; up to
64% on Litchi chinensis: TILLMAN et al. 2001; STAFFORD 2003). Orchard damages by
RRPs in the UK have been recorded since the 1950s (YEALLAND 1958), and the cost of
vineyard damage in Surrey (UK) is estimated at about £ 5,000 per year (FLETCHER &
ASKEW 2007). On the countrary, crop damages exerted by MP and RRP are reported in
many European countries, but without any quantification (SPANÒ & TRUFFI 1986;
ANDREOTTI et al. 2001; AFV 2004; VIDAL RODRIGUEZ 2004; DUBOIS 2007). A preference
by these species for orchards (BATLLORI & NOS 1985; CARUSO & SCELSI 1994;
DANGOISSE 2009; ZOCCHI et al. 2009) and cultivated fields (corn, vine, Hordeum spp.,
Pisum sativum, Pistacia vera: BORGO et al. 2005; LATSOUDIS 2007; TAYLEUR 2010) – as
feeding sites – was observed also when other plants were present within a study area
(e.g. FRAISSINET et al. 2000; FLETCHER & ASKEW 2007; MARTENS et al. 2013). Barns
may also be invaded, grain bags torn (ANDREOTTI et al. 2001) and vine branches used to
coat nests (e.g. MP in Northern Italy: CALDONAZZI et al. 2003). Introduced Trichoglossus
haematodus cause losses in fruit production both in Western Australia and in East
Timor (POLKANOV & GREENE 2000; BOMFORD & SINCLAIR 2002; CHAPMAN 2005).
First crop damage’s records (i.e. haystacks pulled apart at the seed heads) by introduced
Cacatua roseicapilla, C. galerita and Platycercus elegans have been documented in New
Zealand since the first 2000s (LEVER 2005); a probable range expansion seems to
depend on cultivated resource availability, so that it could be concerning for human
economy (LEVER 2005; STYCHE 2008). In some islands (e.g. Rodrigues, Puerto Rico and
Virgin Islands), number of alien parrots are kept under control, to prevent crop
damages (LEVER 1987; DEL HOYO et al. 1997). A possible range expansion of
Nandayus nenday in USA as well as in suburban Buenos Aires is thought to trigger
similar problems (DEL HOYO et al. 1997). Agapornis personatus introduced in Kenya is
responsible for damages to millet crops (LEVER 2005). In the USA, crop damages
exerted by Melopsittacus undulatus are complained about by local farmers (LEVER

2005), while Brotogeris versicolurus and B. chiriri seem to select cultivated blossoms
and fruits (LEVER 1987; DEL HOYO et al. 1997). A similar feeding behaviour has been
described for Forpus passerines, introduced in Jamaica, and for Amazona viridigenalis,
released in North America, Puerto Rico and Oahu (LEVER 2005), with no available
quantitative determinations of crop losses. DUBOIS (2007) speculated that a possible
expansion of the small colonies of Agapornis fischeri in France may increase damages to
orchards and greenhouses. The diet of Psittacula eupatria introduced in Iran includes a
large part of cultivated plants of economic interest (KHALEGHIZADEH 2004). Cacatua
goffiniana and Psittacula alexandri, both exotic in Southeast Asia, pose a threat to plant
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vivaria, feeding on tropical flowers and ornamental fruits (LIN NEO 2012). From a
general perspective, data about damages to cultivated plants within the introduced
ranges are still scanty, because current breeding populations are concentrated near
cities, rather than in rural areas (BUTLER 2003; STAFFORD 2003), or constituted by a
small number of individuals (e.g. NEBOT 1999; ANDERSON & BALDOCK 2001; EGUCHI &
AMANO 2004). Only 2% of respondent Hawaiian farmers complained about parrot
damages to fruits (e.g. bananas and papayas) and corn (RUNDE et al. 2007).
Undocumented cases are not to be excluded, as it is difficult to distinguish between
damages exerted by these species and those caused by native birds traditionally
recorded in agroecosystems and often gregariously coexisting with parrots (PRUETT-
JONES & TARVIN 1998).

Parrots may also damage human facilities. Some parakeet species maintain nests
throughout the year: preference of MPs for electrical utility structures (transmission
lines, distribution lines and substations) as nesting substrate is one of the main and less
known problems caused by this parakeet in the southern USA (e.g. Florida: AVERY et al.
2002). Wet sticks and branches may trigger short circuits and electrical fires, resulting
in power outages. It has been estimated that more than 1000 power failures were
caused by MPs in 2001, at a cost of ca $ 585,000 (restoration and equipment damages
included: AVERY et al. 2006). Similarly, in France, Agapornis fischeri dissects the wires
of lamps to use them for nesting purposes: though never quantified, economic damage
may be currently limited, as the population of this alien species is still small (DUBOIS

2007). Airports are often used by birds as roosting areas (ALLAN 2000; MALLORD et al.
2007; SOLDATINI et al. 2010); birdstrikes (bird-aircraft collisions) may cause high
economic losses (SOLDATINI et al. 2010). Most parrot colonies located in the surround-
ings of airports never cause problems (e.g. MONTEMAGGIORI 1998; CHAPMAN 2005),
although three birdstrikes involved RRPs in Heathrow Airport (UK, in 2004 and 2005),
with an average cost of ca £ 20,000 each (FLETCHER & ASKEW 2007). An involvement of
parrot calls in generating noise pollution has been suggested for MPs (STAFFORD 2003;
PARROT et al. 2008) and for Trichoglossus haematodus (CHAPMAN 2005). Both these
species are rowdy and continuously vocal when in flight, thus causing a constant
nuisance in the surroundings of resting and breeding sites (e.g. residential areas,
urban parks: STAFFORD 2003; CHAPMAN 2005).

Many knowledge gaps still remain also in this context and future research is
necessarily urgent. Camera trap projects and closed-circuit television systems in the
surroundings of the fields may show which species mainly cause crop damages, thus
providing a quantification of the economic loss. Spatial distribution models could be
used to assess where a population may increase and where damages to human activities
and facilities may thus occur, following the methods proposed by DI FEBBRARO et al.
(2013). Prevention strategies would represent the most cost-effective technique to limit
economic losses (cf. GENOVESI & SHINE 2004).

Transmission of diseases and zoonoses

Parrots are reservoirs of a plethora of bacterial and viral diseases (GISMONDI

1991; FLETCHER & ASKEW 2007; RUNDE et al. 2007). Thus, free-ranging alien popula-
tions may threaten the fitness of native wild species, as well as aviculture and human
health. Pathologies are transmitted by direct contact with infected birds (handling of
plumage and tissues), contaminated equipment, droppings and aerosols of the secre-
tions (through nostrils, mouth and eyes: GISMONDI 1991). Other possible sources of
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exposure are mouth-to-beak contact and bites from infected birds (GISMONDI 1991).
Newcastle Disease (NCD, caused by a Paramyxovirus), presents with acute perfor-
mances and a high mortality, and may affect wild bird communities, avian pet trade
and poultry industries (NELSON et al. 1952; FITZWATER 1988). Movements of people,
animals and vehicles help the spread of the infection from farm to farm. MP has a great
potential for the dissemination of this pathology (NELSON et al. 1952; FITZWATER 1988;
BUTLER 2003). Other diseases transmitted by parrots to other birds include avian
malaria, avian pox, erysipelas and pasteurellosis (GISMONDI 1991; RUNDE et al. 2007).
Psittacine beak and feather disease (PBFD) is a potentially fatal, infectious viral disease
caused by the “Beak and Feather Disease Virus” (BFDV): this pathology, native to
Australia (DE KLOET & DE KLOET 2004; CHAPMAN 2005), is of great concern in
countries where introduced parrots come into contact with autochthonous
Psittaciformes (HA et al. 2007). Diseases provoked by RRPs may harm the indigenous
Vasa parrot Coracopsis nigra in Mahé Island (Seychelles: FANCHETTE 2012). In New
Zealand, this virus was first detected after the introduction of Platycercus exymius and
Cacatua galerita, and may affect the native populations of Cyanoramphus novaezelandiae
(ORTIZ-CATEDRAL et al. 2009). Introduced parrots live mainly in close associations with
humans, thus representing a possible sanitary hazard. Zoonoses include psittacosis
(also known as ornithosis or avian chlamydiosis), avian influenza, salmonellosis, pseu-
dotuberculosis and tuberculosis. Both psittacosis and avian influenza are currently of
great worry for human health (RUNDE et al. 2007). Psittacosis is a lung infection caused
by Chlamydophila psittaci and could affect both birds and their owners (GISMONDI

1991; GREGORY & SCHAFFNER 1997; FLETCHER & ASKEW 2007). When bacteria
avoid the defense mechanisms of the lungs, an infection process, variable in severity
from mild flu-like illness to severe pneumonia, is triggered (GREGORY & SCHAFFNER

1997). Chlamydophila-positive parrots may belong to a higher number of species than
those in which this pathology has been detected (e.g. HIRAI et al. 1984; MAGNINO &
SAMBRI 2005; ECCO et al. 2009; GUZMAN et al. 2010; MADANI et al. 2011: cf. Table 1).
Avian influenza, harmful to birds and humans – so greatly concerning worldwide – has
been detected in a parrot introduced in the UK from Suriname (FLETCHER & ASKEW

2007). To finish, the first record of nocardiosis, a bilateral necrotizing pectenitis that
causes blindness in humans, has been detected in an introduced Trichoglossus haema-
todus in Western Australia (RAIDAL 1997). A global consciousness about disease trans-
mission risks associated with wildlife migration and international trade is currently
growing (FEVRE et al. 2006); highly pathogenic avian influenza (subtype H5N1) is
globally spreading, thus cross-species transmissions cannot be ruled out (RUNDE et al.
2007). Released parrots can also contract endemic diseases within their introduced
ranges and increase their spread (LATITUDE42 2011).

POSITIVE EFFECTS

A few positive aspects linked to the introduction of parrots can be acknowledged.
Amazona oratrix and Vini ultramarina are classified as “Endangered” within their
natural distribution ranges (BIRDLIFE INTERNATIONAL 2013), so that breeding popula-
tions are to be conserved also outside their natural ranges (e.g. Amazona oratrix in
Stuttgart: MARTENS et al. 2013). Thus, hybridization between Amazona oratrix and the
congeneric A. aestiva introduced in Southern Germany is a conservation concern:
backcrosses with fertile offspring pollute the genetic pool of the Endangered species
(MARTENS et al. 2013). Experimental qualitative and quantitative evidence is required
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Table 1.

Summary of alien Psittaciformes documented impacts on native ecosystems (− negative effect; + positive
effect; 0 neutral effect; † extinct in the introduced range; * not-naturalized species; 1 reservoir of
pathologies; 2 noise pollution). For species whose impact is not mentioned in the manuscript, see
LEVER (1987, 2005) (Amazona aestiva, A. ochrocephala, Ara ararauna, Cyanoliseus patagonus); for impacts
on native fauna, HIRAI et al. (1984) (Psittacula alexandri, Psittacula cyanocephala); MAGNINO & SAMBRI

(2005) (Amazona aestiva, Ara spp., Aratinga mitrata, Cacatua spp., Melopsittacus undulatus, Nymphicus
hollandicus, Platycercus elegans, Poicephalus senegalus, Psittacus erythacus); ECCO et al. (2009) (Amazona
aestiva); GUZMAN et al. (2010) (Nymphicus hollandicus); MADANI et al. (2011) (Psittacus erythacus) for

impacts on human life.

Species
Impacts on native fauna Impacts on

native flora

Impacts on human life

Birds Other species Economy Health

Agapornis canus –

Agapornis fischeri −/0 –

Agapornis personatus −/0 –

Amazona aestiva 0 1 1 – 1

Amazona ochrocephala 0

Amazona oratrix 0/+

Amazona viridigenalis 0 –

Ara ararauna* – – 1

Aratinga mitrata − 1 – – 1

Brotogeris chiriri –

Brotogeris versicolurus –

Cacatua galerita 1 – – 1

Cacatua goffiniana −/0 1 – 1

Cacatua moluccensis 1 1

Cacatua sanguinea − 1 1

Cacatua sulphurea 1 1

Cacatua tenuirostris − 1 1

Cacatua roseicapilla 1 – 1

Cyanoliseus patagonus 0 –

Forpus passerinus –

Melopsittacus undulatus −/0/+ 1 – 1

Myiopsitta monachus −/0/+ 1 + – − 2 − 1

Nandayus nenday –

Nymphicus hollandicus* + 1 1

Platycercus elegans −/0/+ 1 – 1

Platycercus exymius −/0/+ 1 1

Poicephalus senegalus 1 1

Polytelis swainsonii* –

(Continued )
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to support the hypothesis that parrots reduce the impact of some invasive predators on
native fauna (e.g. predation on RRPs by grey squirrel in the UK: SHWARTZ et al. 2009;
on MPs by rats in Italy: SCORTECCI 1953; on Melopsittacus undulatus by domestic cats
in Florida: LEVER 1987). Conversely, the fact that some invasive predators may prey on
alien parrots may supply invasive predator populations with another means of suste-
nance, thus contributing to maintain them. The chasing behaviour of Trichoglossus
haematodus is suggested to reduce the breeding success of the invasive Acridotheres
tristis in Western Australia (CHAPMAN 2005). Platycercus exymius and P. elegans intro-
duced in New Zealand are considered efficient predators of a destructive fly species,
Calliphora laemica, perpetrator of flystrike on sheeps (LEVER 1994). To finish, enlarge-
ment of cavities by parakeets is suggested to increase breeding chances of native
species, e.g. Columba oenas (CZAJKA et al. 2011).

ERADICATION

Eradication, as well as numerical control of alien/invasive species, is an expensive
procedure; preventing introductions and early detection of new invasions are preferable
strategies (GENOVESI & SHINE 2004). Lethal control against feral/escaped pets is
unpopular and may result in public protests (AVERY & TILLMAN 2005): common people
enjoy the sight of bright parrots flying in courtyards or urban parks (LEVER 1987;
SPREYER 1994; POLKANOV & GREENE 2000). For this reason, some eradication pro-
grams against alien Psittaciformes have been started and interrupted several times in
North America and Oceanic islands, thus allowing populations to rapidly grow up
(LEVER 1987; VAN BAEL & PRUETT-JONES 1996; AVERY & TILLMAN 2005). Strategies
to prevent new escapes and establishments of self-maintaining populations in New
Zealand included public education and breeding controls in aviaries (CHAPMAN 2005).
Modifications addressed to infrastructures as well as nest removals, as possible
mechanisms to reduce damages to electric facilities (e.g. by MP in Florida TILLMAN

et al. 2004; AVERY et al. 2006) are expensive operations ($ 1.3 to 4.7 million between

Table 1.

(Continued)

Species
Impacts on native fauna Impacts on

native flora

Impacts on human life

Birds Other species Economy Health

Psittacula alexandri −/0 1 0 – – 1

Psittacula cyanocephala 1 1

Psittacus erythacus 1 1

Psittacula eupatria 0 –

Psittacula krameri −/0/+ 1 −/+ – – 1

Pyrrhura leucotis†

Trichoglossus haematodus −/0/+ – − 2 –

Vini ultramarina +
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2003 and 2007). Removing nest substrates is ineffective in the long term, as parrots may
change preferred breeding sites according to their availability within a territory (LEVER

1994; VAN BAEL & PRUETT-JONES 1996). Application of chemosterilants to reduce
fitness has been considered, but no data on the effectiveness of this technique are
available yet (AVERY et al. 2008).

Eradication of small populations is still possible, but requires logistically and
economically intense efforts. Strict controls are necessary to prevent future invasions;
monitoring population increases within adaptive management programs (ELZINGA

et al. 2001) is highly recommended (GENOVESI & SHINE 2004).

DISCUSSION

At least 62 of 355 Psittaciformes species of the world have established one or
more breeding populations outside their natural distribution ranges: three of them (i.e.
Glossopsitta concinna, Pyrrhura leucotis and Vini peruviana) went extinct after being
naturalized (LEVER 1987, 2005).

The success of Psittaciformes as invaders may be due to their high synanthropy,
to the low predation risk within introduced ranges and/or to their ability to exploit
many anthropogenic resources (BUTLER 2003). Poaching is poorly documented, with
few exceptions (e.g. MP in Central Italy: MORI et al. 2013a; RRP in Syria and Iraq:
CRAMP & SIMMONS 1980; CRAMP 1985). The greatest part of the recorded impacts on
native biodiversity and human wellness (79.20%) are exerted by the most widely intro-
duced species, RRP and MP: a higher propagule pressure may reflect a more detailed
knowledge of possible impacts, with respect to other introduced Psittaciformes.
Negative impacts represent the majority of documented data (71.20%), 18.33% report-
ing a neutral coexistence with indigenous species, and only 10.47% describing positive
effects. Despite the high number of native species breeding in natural or artificial
cavities, exploitation of this resource by introduced parakeets seems to affect only one
European bird, the nuthatch Sitta europaea (STRUBBE et al. 2010). Aggressions against
indigenous species may be limited by the fact that parrots are more distributed in urban
parks, where nest-boxes may be supplied by man and wild species richness is low,
rather than in rural/forested areas. Impacts on other animal species (e.g. arboreal
mammals, insects) are haphazardly described (e.g. MORI et al. 2013b), and not statis-
tically supported. Parrots are indicted to possibly inhibit native flora seed dispersal and
alter the floral herbaceous component under roosting sites with droppings (FLETCHER

& ASKEW 2007), as well as to favour the spread of invasive weeds in native environ-
ments (RUNDE et al. 2007).

Detrimental effects on electrical infrastructures by breeding MPs have affected
the US economy since the start of the 2000s (AVERY et al. 2002). Furthermore, bird-
strikes result in high costs in terms of both human and economic losses, although rarely
involving parrots (e.g. FLETCHER & ASKEW 2007). Parrots are not yet included among
the species causing the heaviest agriculture damages in Europe (CRAMP & SIMMONS

1980), but cross-border monitoring programs (ELZINGA et al. 2001) are highly recom-
mended, to prevent economic losses (cf. MOTT 1973; STAFFORD 2003). Prevention of
crop damages by birds covers a variety of strategies (e.g. CONOVER 2002; GORRERI et al.
2008): repellents (e.g. reflecting ribbons, gas exploders) have proven to be the optimum
in limiting depredation by RRP in orchards, as well as in maize/sunflower cultivations
within the native range (KHAN et al. 2011; AHMAD et al. 2012b). Given that parrots are
mainly released in proximity to human settlements, possible range expansions of
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species characterized by limited dispersal abilities (e.g. MP) would result in an increase
of damages to electrical facilities, while those with a high dispersal attitude (e.g. RRP)
may become crop pests (DEL HOYO et al. 1997).

Currently, available data about impacts of introduced Psittaciformes on native
biocoenoses are scanty and related to half the breeding species (and to two non-breed-
ing species; cf. Table 1). Useful information for this review has been taken from only 78
out of 149 (52.4%) analysed papers about alien parrots. It may be due to the low
number of individuals of each population (e.g. NEBOT 1999; ANDERSON & BALDOCK

2001; EGUCHI & AMANO 2004), to the short time passed since first releases and,
possibly, to the emotional affiliation that links mankind to these bright birds.
Evidence that non-native psittacids are causing massive ecological or economic damage
is not yet compelling, although competition with individuals of native species is docu-
mented. However, no proof linking this competition with declines of native species has
ever been shown: parrot populations may not yet be large enough to cause noticeable
declines. Given that parrots have belonged to national fauna for only a few years in
many countries, misidentifications of species responsible for crop damages may occur.
The majority of the information available on the impact of introduced Psittaciformes on
native species results from descriptive and speculative, sometimes haphazard, data (cf.
Table 2), while a very few quantitative and experimental studies have been carried out
(e.g. STRUBBE et al. 2010; ORCHAN et al. 2012). This prevented us from performing
further statistical analyses, currently used to assess potential impacts of invasive alien
species (cf. MCCARTHY et al. 2006; WARD & RICCIARDI 2007; VILÀ et al. 2011;
NAGAKAWA & SANTOS 2012), to avoid misinterpretations or misleading outputs.
Further quantitative research is needed and strongly recommended to better under-
stand this issue and to address suitable management actions.

The conception of wildlife as a contentious issue between biologists (e.g. ecolo-
gists, conservation biologists, zoologists) and stakeholders (e.g. citizens residing in
urban/rural areas, hunters, environmentalists) is increasing worldwide. We propose to
model the potential distribution of both breeding and non-breeding introduced parrot
species, projecting outputs throughout the world for medium and long periods (e.g.
NORI et al. 2011; DI FEBBRARO et al. 2013), to forecast future invasion sites as well as to
prevent possible impacts. Statewide controls, permanent individual markings or impor-
tation bans of invasive parrots as pets would be important measures to control popula-
tion increases of these alien species, as well as to limit disesase spread (SHELGREN et al.
1975; CAMPBELL 2000; STAFFORD 2003).

ACKNOWLEDGEMENTS

We would like to thank C. Gotti and D. Giunchi, who have been of decisive help for data
collection. P. Clergeau, P. Hockey, L. Ancillotto, M. Braun, P. Edelaar, A. Fellous, M. Galuppi, H.
Gebhardt, L. Hart, E. Koch, M. Koopman, C. Paoletti and U. Roll provided us valuable information.
We acknowledge T. Blackburn and J. Groombridge, as well as three anonymous referees, for their
helpful recommendations on our draft. A very special thank you to G. Mazza and E. Tricarico for
their useful suggestions. O. Melaiu (University of Pisa), F. Lessio (University of Turin), G. Zazzeri
(University of Egham) and G.P. Jennings (Google Ireland) kindly revised the first version of our
manuscript. The authors would like to acknowledge the support provided by European
Cooperation in Science and Technology (COST) for the realization of this review. The contents
of this review are the authors’ responsibility and neither COST nor any person acting on its behalf
is responsible for the use which might be made of the information contained in it.

Worldwide impacts of introduced parrots: a review 187

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ità

 d
eg

li 
St

ud
i d

i M
ila

no
] a

t 0
9:

31
 2

4 
A

pr
il 

20
14

 



REFERENCES

AFV (ASSOCIAZIONE FAUNISTI VENETI) 2004. Rapporto ornitologico per la regione Veneto. Anno
2003. Bollettino del Museo Civico di Storia Naturale di Venezia 55: 171–200.

AHMAD S., KHAN H.A., JAVED M. & REHMAN K.U. 2012a. An estimation of rose-ringed parakeet
(Psittacula krameri) depredations on citrus, guava and mango in orchard fruit farm.
International Journal of Agriculture & Biology 14: 149–152.

AHMAD S., KHAN H.A., JAVED M. & REHMAN K.U. 2012b. Management of maize and sunflower
against the depredations of rose-ringed parakeet (Psittacula krameri) using mechanical
repellents in an agro-ecosystem. International Journal of Agriculture & Biology 14: 286–290.

ALLAN J.R. 2000. The costs of bird strikes and bird strike prevention. Human conflicts and wildlife:
economic considerations. Paper 18. (Available at: http://digitalcommons.unl.edu/nwrchu
manconflicts/18). Accessed on 24th June 2013.

ANDERSON R.C. & BALDOCK M. 2001. New records of birds from the Maldives, with notes on other
species. Forktail 17: 67–73.

ANDREOTTI A., BACCETTI N., PERFETTI A., BESA M., GENOVESI P. & GUBERTI V. 2001. Mammiferi
ed Uccelli esotici in Italia: analisi del fenomeno, impatto sulla biodiversità e linee guida
gestionali. Ministero dell’Ambiente e Istituto Nazionale per la Fauna Selvatica ‘A. Ghigi’, Ed.
Quaderni di Conservazione della Natura 2. Rome, Italy: Ministero dell’Ambiente, Istituto
Nazionale Fauna Selvatica.

AVERY M.L., GREINER E.C., LINDSAY J.R., NEWMAN J.R. & PRUETT-JONES S. 2002. Monk parakeet
management at electric utility facilities in south Florida. Proceedings of the Vertebrate Pest
Conference 20: 140–145.

AVERY M.L., LINDSAY J.R., NEWMAN J.R., PRUETT-JONES S. & TILMAN E. 2006. Reducing Monk
parakeet impacts to electric utility facilities in South Florida, pp. 125–136. In: Feare C.J. &
Cowan D.P., Eds. Advances in Vertebrate Pest Management IV. Furth, Germany: Filander
Verlag.

AVERY M.L. & TILLMAN E. 2005. Alien birds in North America. Challenges for wildlife managers.
Proceedings of Wildlife Damage Management Conference: 87.

AVERY M.L., YODER C.A. & TILLMAN E.A. 2008. Diazacon inhibits reproduction in invasive monk
parakeet populations. Journal of Wildlife Management 72: 1449–1452. doi:10.2193/2007-391.

BARRIOS-GARCIA M.N. & BALLARI S.A. 2012. Impact of wild boar (Sus scrofa) in its introduced and
native range: a review. Biological Invasions 14: 2283–2300. doi:10.1007/s10530-012-0229-6.

BATLLORI X. & NOS R. 1985. Presencia de la cotorrita gris (Myiopsitta monachus) y de la cotorrita
de collar (Psittacula krameri) en el Area Metropolitana de Barcelona. Miscellanea Zoologica
9: 407–411.

BAUER H.-G. & WOOG F. 2008. Nichtheimische Vogelarten (Neozoen) in Deutschland, Teil I:
Auftreten, Bestände und Status. Vogelwarte 46: 157–194.

BIRDLIFE INTERNATIONAL 2013. Amazona oratrix. IUCN 2013. IUCN Red List of Threatened
Species. Version 2013.2 (Available at: http://www.iucnredlist.org). Accessed 10th April 2014.

BLACKBURN T.M., LOCKWOOD J.L. & CASSEY P.B. 2009. Avian invasions: the ecology and evolution
of exotic birds. Oxford, UK: Oxford University Press.

BOMFORD M. & SINCLAIR R. 2002. Australian research on bird pests: impact, management and
future directions. Emu 102: 29–45. doi:10.1071/MU01028.

BORGO E., GALLI L., GALUPPO C., MARANINI N. & SPANÒ S. (Eds) 2005. Atlante ornitologico della
città di Genova (1996–2000). Genova, Italy: Bollettino dei Musei e Istituti Biologici
dell’Università di Genova 69–70, 320 pp.

BRAUN M., CZAJKA C. & WINK M. 2009. Gibt es eine Brutplatzkonkurrenz zwischen Star und
Halsbandsittich? Vogelwarte 47: 361–362.

BUTLER C.J. 2003. Population biology of the introduced rose-ringed parakeet Psittacula krameri in
UK. Ph.D. Dissertation, Oxford, UK: University of Oxford.

CALDONAZZI M., PEDRINI P. & ZANGHELLINI S. 2003. Specie introdotte di recente comparsa,
pp. 575–576. In: Pedrini P. et al., Eds. Atlante degli uccelli nidificanti e svernanti in provincia

188 M. Menchetti and E. Mori

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ità

 d
eg

li 
St

ud
i d

i M
ila

no
] a

t 0
9:

31
 2

4 
A

pr
il 

20
14

 

http://digitalcommons.unl.edu/nwrchumanconflicts/18
http://digitalcommons.unl.edu/nwrchumanconflicts/18
http://www.iucnredlist.org


di Trento. Trento, Italy: Museo Tridentino di Scienze Naturali, Studi Trentini di Scienze
Naturali, Acta Biologica 80 (Suppl.) 2.

CAMPBELL T.S. 2000. The monk parakeet. Institute for Biological Invasions Invader of the Month.
(Available at: http://invasions.bio.utk.edu/invaders/monk.html). Accessed on 15th July 2013.

CARUSO S. & SCELSI F. 1994. Nidificazione del pappagallo monaco, Myiopsitta monachus, a
Catania. Rivista Italiana di Ornitologia 63: 213–215.

CASSEY P., BLACKBURN T.M., RUSSEL G.J., JONES K.E. & LOCKWOOD J.L. 2004. Influences on the
transport and establishment of exotic bird species: an analysis of the parrots (Psittaciformes)
of the world. Global Change Biology 10: 417–426. doi:10.1111/j.1529-8817.2003.00748.x.

CHAPMAN T. 2005. The status and impact of the rainbow lorikeet (Trichoglossus haematodus
moluccanus) in South-Western Australia. Miscellaneous Publication, Department of
Agriculture, Government of Western Australia, 4/2005, 25 pp.

CLEMENTS J.F. 2007. The Clements checklist of the birds of the world. London, UK: Christopher
Helm Editors.

CLERGEAU P. & VERGNES A. 2011. Bird feeders may sustain feral rose-ringed parakeets Psittacula
krameri in temperate Europe. Wildlife Biology 17: 248–252. doi:10.2981/09-092.

CONOVER M.R. 2002. Resolving human-wildlife conflicts: the science of wildlife damage manage-
ment. Boca Raton, Florida, USA: Lewis Publishers Editors CRC Press LLC.

CRAMP S. 1985. Handbook of the birds of Europe, the Middle East and North Africa. In: The birds
of the Western Palearctic. New York, USA: Oxford University Press.

CRAMP S. & SIMMONS K.E.L. 1980. Handbook of the birds of Europe, the Middle East and North
Africa. In: Cramp S. & Simmons K.E.L., Eds. The birds of the Western Palearctic. New York,
USA: Oxford University Press.

CZAJKA C., BRAUN M.P. & WINK M. 2011. Resource use by non-native ring-necked parakeets
(Psittacula krameri) and native starlings (Sturnus vulgaris) in central Europe. The Open
Ornithology Journal 4: 17–22. doi:10.2174/1874453201104010017.

DANGOISSE G. 2009. Étude de la population de Conures veuves (Myiopsitta monachus) de
Bruxelles-Capitale. Aves 46: 57–69.

DE KLOET E. & DE KLOET S.R. 2004. Analysis of the beak and feather disease viral genome
indicates the existence of several genotypes which have a complex psittacine host specificity.
Archives of Virology 149: 2393–2412. doi:10.1007/s00705-004-0368-x.

DEL HOYO J., ELLIOTT A. & SARGATAL J. 1977. Handbook of the birds of the world. Vol. 4.
Sangrouse to Cuckoos. Cambridge, UK: BirdLife International.

DHINDSA M.S. & SAINI H.K. 1994. Agricultural ornithology: an Indian perspective. Journal of
Biosciences 19: 391–402. doi:10.1007/BF02703176.

DI FEBBRARO M., LURZ P.W.W., GENOVESI P., MAIORANO L., GIRARDELLO M., BERTOLINO S. &
VERBRUGGEN H. 2013. The use of climatic niches in screening procedures for introduced
species to evaluate risk of spread: a case with the American Eastern Grey Squirrel. PLoS
ONE 8 (7): 1–10.

DUBOIS P.J. 2007. Les oiseux allochtones en France: status et interactions avec les espèces
indigènes. Ornithos 14: 329–364.

DUNCAN R.P. & BLACKBURN T.M. 2002. Morphological over-dispersion in game birds (Aves:
Galliformes) successfully introduced in New Zealand was not caused by interspecific com-
petition. Evolutionary Ecology Research 4: 551–561.

DUNCAN R.P., BLACKBURN T.M. & SOL D. 2003. The ecology of bird introductions. Annual
Review of Ecology, Evolution and Systematics 34: 71–98. doi:10.1146/annurev.
ecolsys.34.011802.132353.

ECCO R., PREIS I.S., MARTINS N.R.S., VILELA D.A.R. & SHIVAPRASAD H.L. 2009. An outbreak of
chlamydiosis in captive psittacines. British Journal of Veterinarian Pathology 2: 85–90.

EGUCHI K. & AMANO H.E. 2004. Invasive birds in Japan. Global Environmental Research 8: 29–39.
ELZINGA C.L., SALZER D.W., WILLOUGHBY J.W. & GIBBS D.P. 2001. Monitoring plant and animal

populations. Abingdon, UK: Blackwell Scientific Publications.
FANCHETTE R. 2012. Invasive Alien Species: threats to biodiversity and human well-being.

Seychelles Strategy. IAS Workshop IUCN, 23-27th January 2012, Mayotte, France.

Worldwide impacts of introduced parrots: a review 189

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ità

 d
eg

li 
St

ud
i d

i M
ila

no
] a

t 0
9:

31
 2

4 
A

pr
il 

20
14

 

http://invasions.bio.utk.edu/invaders/monk.html


FÈVRE E.M., BRONSVOORT B.M., HAMILTON K.A. & CLEAVELAND S. 2006. Animal movements and
the spread of infectious diseases. Trends in Microbiology 14: 125–131. doi:10.1016/j.
tim.2006.01.004.

FITZWATER W.D. 1988. Solutions to urban bird problems, pp. 254–259. In: Crabb A.C. & Marsh R.
E., Eds. Proceedings of the 13th Vertebrate Pest Conference. Lincoln: University of Nebraska.

FLETCHER M. & ASKEW N. 2007. Review of the status, ecology and likely future spread of parakeets
in England. CSL, York, England. (Available at: http://archive.defra.gov.uk/wildlife-pets/wild
life/management/non-native/documents/csl-parakeet-deskstudy.pdf). Accessed on 15th
July 2013.

FRACASSO G., BACCETTI N. & SERRA L. 2009. La lista CISO-COI degli Uccelli Italiani – Parte prima:
Liste A, B e C. Avocetta 33: 5–24.

FRAISSINET M., CASORIA P. & DE LUCA P. 2000. Il parrocchetto dal collare, Psittacula krameri, a
Napoli. Note sull’alimentazione. Rivista Italiana di Ornitologia 70: 78–89.

GALETTI M. 1993. Diet of the scaly-headed parrot (Pionus maximiliani) in a semideciduous forest
in southeastern Brazil. Biotropica 25: 419–425. doi:10.2307/2388865.

GEBHARDT H. 1996. Ecological and economics consequences of introductions of exotic wildlife
(birds and mammals) in Germany. Wildlife Biology 2: 205–211.

GENOVESI P. & MONACO A. 2013. Guidelines for addressing invasive species in protected areas, pp.
487–506. In: Foxcroft L.C. et al., Eds. Plant invasions in protected areas 7. Netherlands:
Springer.

GENOVESI P. & SHINE C. 2004. European strategy on invasive alien species. Nature and
Environment, 137. Strasbourg, France: Council of Europe Publishing.

GISMONDI E. 1991. Il grande libro degli Uccelli da gabbia e da voliera. Milano, Italy: De Vecchi
Editors.

GORRERI L., MACCHIO S., MAZZANTI L., NARDELLI R., SANTILLI F., SILVESTRI N. & SPINA F. 2008. I
danni provocati dall’avifauna in agroecosistemi. Le specie coinvolte, le tipologie dei danni, i
mezzi per contenerli, le ricerche nel Parco Migliarino San Rossore Massaciuccoli. Ghezzano,
Pisa, Italy: Felici Editors.

GOTELLI N.J. & MCCABE D.J. 2002. Species co-occurrence: a meta-analysis of J.M. Diamond’s
assembly rules model. Ecology 83: 2091–2096. doi:10.1890/0012-9658(2002)083[2091:
SCOAMA]2.0.CO;2.

GOZLAN R.E., BURNARD D., ANDREOU D., BRITTON J.R. & DE LEANIZ C.G. 2013. Understanding
the threats posed by non-native species: public vs. conservation managers. PloS One 8:
e53200. doi:10.1371/journal.pone.0053200.

GREGORY D.W. & SCHAFFNER W. 1997. Psittacosis. Seminars in Respiratory Infections 12: 7–11.
GUZMAN D.S.M., DIAZ-FIGUEROA O., TULLY T., CIEMBOR P., MORGAN T., WALDEN M., POSTON R.

P., FLAMMER K., MITCHELL M.A. & RITCHIE B. 2010. Evaluating 21-day doxycycline and
azithromycin treatments for experimental Chlamydophila psittaci infection in cockatiels
(Nymphicus hollandicus). Journal of Avian Medicine and Surgery 24: 35–45. doi:10.1647/
2009-009R.1.

HA H.J., ANDERSON I.L., ALLEY M.R., SPRINGETT B.P. & GARTRELL B.D. 2007. The prevalence of
beak and feather disease virus infection in wild populations of parrots and cockatoos in New
Zealand. New Zealand Veterinary Journal 55: 235–238. doi:10.1080/00480169.2007.36774.

HIRAI K., FUKUSHI H., IWATA Y., OGAWA Y., TSUKUMI K. & SHIMAKURA S. 1984. Prevalence of
Chlamydia psittaci in imported psittacine birds from 1981 to 1983. The Japanese Journal of
Veterinary Science 46: 929–931. doi:10.1292/jvms1939.46.929.

HOCKEY P.A.R., DEAN W.R.J. & RYAN P.G. 2005. Roberts – birds of Southern Africa (VIIth ed.).
Cape Town, South Africa: The Trustees of the John Voelcker Bird Book Fund.

HOWE H.F. 1977. Bird activity and seed dispersal of a tropical wet forest tree. Ecology 58: 539–550.
doi:10.2307/1939003.

HOWE H.F. 1984. Implications of seed dispersal by animals for tropical reserve management.
Biological Conservation 30: 261–281. doi:10.1016/0006-3207(84)90087-9.

JAPIOT X. 2005. Psittacides en villes d’Europe. Mairie de Paris, Direction des Parcs, Jardin and
Espaces Verts, Service de l’Ecologie Urbaine, Section Etudes et Prospectives
Environnementales, Pole Biodiversité, Paris, France.

190 M. Menchetti and E. Mori

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ità

 d
eg

li 
St

ud
i d

i M
ila

no
] a

t 0
9:

31
 2

4 
A

pr
il 

20
14

 

http://archive.defra.gov.uk/wildlife-pets/wildlife/management/non-native/documents/csl-parakeet-deskstudy.pdf
http://archive.defra.gov.uk/wildlife-pets/wildlife/management/non-native/documents/csl-parakeet-deskstudy.pdf


JESCHKE J.M. & STRAYER D.L. 2005. From the cover: invasion success of vertebrates in Europe and
North America. Proceedings of the National Academy of Sciences 102: 7198–7202.
doi:10.1073/pnas.0501271102.

JONES C.G. 1980. Parrot on the way to extinction. Oryx 15: 350–354. doi:10.1017/
S0030605300028829.

JUNIPER T. & PARR M. 1998. Parrots: a guide to parrots of the world. New Haven, Connecticut, USA:
Yale University Press, 584 pp.

KEIJI G.O. 2001. Ring-necked parakeet Psittacula krameri in Amsterdam, 1976–2000. Limosa 74:
29–32.

KHALEGHIZADEH A. 2004. On the diet and population of the Alexandrine Parakeet, Psittacula
eupatria, in the urban environment of Tehran, Iran. Zoology in the Middle East 32: 27–32.
doi:10.1080/09397140.2004.10638040.

KHAN H.A., AHMAD S., JAVED M. & AHMAD K. 2011. Comparative effectiveness of some mechanical
repellents for management of rose ringed parakeet (Psittacula krameri) in citrus, guava and
mango orchards. International Journal of Agriculture & Biology 13: 396–400.

KHAN H.A., BEG M.A. & KHAN A.A. 2004. Breeding habitat of the rose-ringed parakeet
(Psittacula krameri) in the cultivations of Central Punjab. Pakistan Journal of Zoology
36: 133–138.

LATITUDE42 2011. Pest risk assessment: indian ringneck parrot (Psittacula krameri). Hobart,
Tasmania, Australia: Latitude 42 Environmental Consultants Pty Ltd.

LATSOUDIS P. 2007. Preliminary distribution study of the Ring-necked Parakeet Psittacula krameri
(Scopoli 1769) in Greece. (Available at: http://www.ornithologiki.gr/page_cn.php?aID=929).
Accessed on 15th July 2013.

LEVER C. 1987. Naturalized birds of the world. Harlow, Essex, UK: Longman Scientific and
Techinical Editors, pp. 241–286.

LEVER C. 1994. Naturalized animals: the ecology of successfully introduced species. London, UK:
Poyser Natural History.

LEVER C. 2005. Naturalized birds of the world. London, UK: T & A D Poyser.
LIN NEO M. 2012. A review of three alien parrots in Singapore. Nature in Singapore 5: 241–248.
LOCKWOOD J.L., CASSEY P. & BLACKBURN T.M. 2009. The more you introduce the more you get:

the role of colonization pressure and propagule pressure in invasion ecology. Diversity and
Distributions 15: 904–910. doi:10.1111/j.1472-4642.2009.00594.x.

LONG J.L. 1981. Introduced birds of the world. New York, USA: Universe Books.
LOOPE L.L., HOWARTH F.G., KRAUS F. & PRATT T.K. 2001. Newly emergent and future threats to

pacific birds and ecosystems. Studies in Avian Biology 22: 291–304.
LOWE S., BROWNE M., BOUDJELAS S. & DE POORTER M. 2000. 100 of the world’s worst invasive

alien species a selection from the global invasive species database. Aukland, New Zealand:
The Invasive Species Specialist Group (ISSG) a Specialist Group of the Species Survival
Commission (SSC) of the World Conservation Union (IUCN), 11 pp.

LUFT S. 1994. Die Papageien Sri Lankas. Gefiederte Welt 11: 383–385.
MABB K.T. 1997. Roosting behavior of naturalized parrots in the San Gabriel Valley, California.

Western Birds 28: 202–208.
MACGREGOR-FORS I., CALDERÓN-PARRA R., MELÉNDEZ-HERRADA A., LÓPEZ-LÓPEZ S. &

SCHONDUBE J.E. 2011. Pretty, but dangerous! Records of non-native monk parakeets
(Myiopsitta monachus) in Mexico. Revista Mexicana de Biodiversidad 82: 1053–1056.

MADANI S.A., PEIGHAMBARI S.M. & BARIN A. 2011. Isolation of Chlamydophila psittaci from pet
birds in Iran. International Journal of Veterinary Research 5: 95–98.

MAGNINO S. & SAMBRI V. 2005. Clamidiosi animali zoonotiche. L’Osservatorio. Rivista Bimestrale
d’Informazione Scientifica, Osservatorio Epidemiologico Veterinario Regione Lombardia 8:
4–8.

MALLORD J.W., DOLMAN P.M., BROWN A.F. & SUTHERLAND W.J. 2007. Linking recreational dis-
turbance to population size in a ground-nesting passerine. Journal of Applied Ecology 44:
185–195. doi:10.1111/j.1365-2664.2006.01242.x.

MARTENS J., HOPPE D. & WOOG F. 2013. Diet and feeding behaviour of naturalised Amazon parrots
in a European city. Ardea 101: 71–76. doi:10.5253/078.101.0111.

Worldwide impacts of introduced parrots: a review 191

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ità

 d
eg

li 
St

ud
i d

i M
ila

no
] a

t 0
9:

31
 2

4 
A

pr
il 

20
14

 

http://www.ornithologiki.gr/page_cn.php?aID=929


MARTIN K., AITKEN K.E.H. & WIEBE K.L. 2004. Nest sites and nest webs for cavity-nesting
communities in interior British Columbia, Canada: nest characteristics and niche partition-
ing. Condor 106: 5–19. doi:10.1650/7482.

MCCARTHY J.M., HEIN C.L., OLDEN J.D. & VANDER ZANDEN M.J. 2006. Coupling long-term
studies with meta-analysis to investigate impacts of non-native crayfish on zoobenthic
communities. Freshwater Biology 51: 224–235. doi:10.1111/j.1365-2427.2005.01485.x.

MCKINNEY M.L. & LOCKWOOD J.L. 1999. Biotic homogenization: a few winners replacing many
losers in the next mass extinction. Trends in Ecology & Evolution 14: 450–453. doi:10.1016/
S0169-5347(99)01679-1.

MONTEMAGGIORI A. 1998. The importance of bird monitoring at airports: the case of Fiumicino,
Rome. IBSC24/WP17 Stara Lesna.

MORI E., ANCILLOTTO L., MENCHETTI M., ROMEO C. & FERRARI N. 2013b. Italian red squirrels and
introduced parakeets: victims or perpetrators? Hystrix 24: 195–196.

MORI E., DI FEBBRARO M., FORESTA M., MELIS P., ROMANAZZI E., NOTARI A. & BOGGIANO F.
2013a. Assessment of the current distribution of free-living parrots and parakeets (Aves:
Psittaciformes) in Italy: a synthesis of published data and new records. Italian Journal of
Zoology 80: 158-167. doi:10.1080/11250003.2012.738713.

MOTT D. 1973. Monk parakeet damage to crops in Uruguay and its control. Proceedings Bird
Control Seminars 6: 79–81.

NAKAGAWA S. & SANTOS E.S.A. 2012. Methodological issues and advances in biological meta-
analysis. Evolutionary Ecology 26: 1253–1274. doi:10.1007/s10682-012-9555-5.

NEBOT J.C. 1999. First report on the rose-ringed parakeet (Psittacula krameri) in Venezuela and
preliminary observations on its behavior. Ornitologia Neotropical 10: 115–117.

NELSON C.B., POMEROY B.S., SCHRALL K., PARK W.E. & LINDEMAN R.J. 1952. An outbreak of
conjunctivitis due to Newcastle disease virus (NDV) occurring in poultry workers. American
Journal of Public Health and the Nations Health 42: 672–678. doi:10.2105/AJPH.42.6.672.

NEWSON S.E., JOHNSTON A., PARROTT D. & LEECH D.I. 2011. Evaluating the population-level
impact of an invasive species, ring-necked parakeet Psittacula krameri, on native avifauna.
Ibis 153: 509–516. doi:10.1111/j.1474-919X.2011.01121.x.

NORCONK M.A., GRAFTON B.W. & CONKLIN-BRITTAIN N.L. 1998. Seed dispersal by neotropical
seed predators. American Journal of Primatology 45: 103–126. doi:10.1002/(SICI)1098-2345
(1998)45:1<103::AID-AJP8>3.0.CO;2-#.

NORI J., URBINA-CARDONA J.N., LOYOLA R.D., LESCANO J.N., LEYNAUD G.C. & STOW A. 2011.
Climate change and American bullfrog invasion: what could we expect in South America?
PLoS ONE 6: e25718–. doi:10.1371/journal.pone.0025718.

ORCHAN Y., CHIRON F., SHWARTZ A. & KARK S. 2012. The complex interaction network among
multiple invasive bird species in a cavity-nesting community. Biological Invasions 15:
429–445. doi:10.1007/s10530-012-0298-6.

ORTIZ-CATEDRAL L., MCINNES K., HAUBER M.E. & BRUNTON D.H. 2009. First report of beak and
feather disease virus (BFDV) in wild red-fronted parakeets (Cyanoramphus novaezelandiae)
in New Zealand. Emu 109: 244–247. doi:10.1071/MU09028.

PARROT D., ROY S. & FLETCHER M. 2008. The status of scarce non-native Birds and Mammals in
England. Central Science Laboratory, Final Report December 2008. (Available at: https://
secure.fera.defra.gov.uk/nonnativespecies2). Accessed on 15th July 2013.

PEH K.S.H. 2010. Invasive species in Southeast Asia: the knowledge so far. Biodiversity and
Conservation 19: 1083–1099. doi:10.1007/s10531-009-9755-7.

POLKANOV A. &GREENE T. 2000. Pest Psittacenes: the rainbow lorikeet inNewZealand.Eclectus9: 2–5.
PRUETT-JONES S. & TARVIN K.A. 1998. Monk parakeets in the United States: population growth

and regional patterns of distribution. Proceedings 18th Vertebrate Pest Conference, University
of California, Davis: 55–58.

RAIDAL S.R. 1997. Bilateral necrotizing pectenitis causing blindness in a rainbow lorikeet
(Trichoglossus haematodus). Avian Pathology 26: 871–876. doi:10.1080/03079459708419261.

RAO G.S. & SHIVANARAYAN N. 1981. Note on the food of nestlings of roseringed parakeets in
Hyderabad. Pavo 19: 97–99.

192 M. Menchetti and E. Mori

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ità

 d
eg

li 
St

ud
i d

i M
ila

no
] a

t 0
9:

31
 2

4 
A

pr
il 

20
14

 

http://https://secure.fera.defra.gov.uk/nonnativespecies2
http://https://secure.fera.defra.gov.uk/nonnativespecies2


REDDY V.R. 1998a. Bird damage to maize crop on the student’s research farm at Rejendranagar,
Hyderabad, Andra Pradesh. Pavo 36: 77–78.

REDDY V.R. 1998b. Studies on damages to sorghum by the rose-ringed parakeet, Psittacula
krameri, at Rejendranagar, Hyderabad, Andra Pradesh. Pavo 36: 79–80.

RUNDE D.E., PITT W.C. & FOSTER J.T. 2007. Population ecology and some potential impacts of
emerging populations of exotic parrots. Managing Vertebrate Invasive Species. Paper 42.
(Available at: http://digitalcommons.unl.edu/nwrcinvasive/42). Accessed on 15th July 2013.

SCORTECCI G. 1953. Monaco (Myiopsitta monachus). In: Animali: come sono, dove vivono, come
vivono. Milano, Italy: Labor Editors.

SHELGREN J.H., THOMPSON R.A., PALMER T.K., KEFFER M.O., CLARK D.O. & JOHNSON J. 1975. An
evaluation of the pest potential of the Ringnecked Parakeet, Nanday Conure and Canary-
winged Parakeet in California. State of California, USA: Department of Food and Agriculture.

SHWARTZ A., STRUBBE D., BUTLER C.J., MATTHYSEN E. & KARK S. 2009. The effect of enemy
release and climate conditions on invasive birds: a regional test using the rose-ringed
parakeet (Psittacula krameri) as a case study. Diversity and Distributions 15: 310–318.
doi:10.1111/j.1472-4642.2008.00538.x.

SIMBERLOFF D., MARTIN J.L., GENOVESI P., MARIS V., WARDLE D.A., ARONSON J., COURCHAMP F.,
GALIL B., GARCÍA-BERTHOU E., PASCAL M., PYŠEK P., SOUSA R., TABACCHI E. & VILÀ M.
2013. Impacts of biological invasions: what’s what and the way forward. Trends in Ecology &
Evolution 28: 58–66. doi:10.1016/j.tree.2012.07.013.

SOL D., SANTOS D.M., CLAVELL J. & CLAVELL J. 1997. Habitat selection by the monk parakeet
during colonization of a new area in Spain. The Condor 99: 39–46. doi:10.2307/1370222.

SOLDATINI C., GEORGALAS V., TORRICELLI P. & ALBORES-BARAJAS Y.V. 2010. An ecological
approach to birdstrike risk analysis. European Journal of Wildlife Research 56: 623–632.
doi:10.1007/s10344-009-0359-z.

SPANÒ S. & TRUFFI G. 1986. Il parrocchetto dal collare, Psittacula krameri, allo stato libero in
Europa, con particolare riferimento alle presenze in Italia e primi dati sul pappagallo
monaco, Myiopsitta monachus. Rivista Italiana di Ornitologia 56: 231–239.

SPREYER M.R. 1994. Mayor Washington’s birds: the legendary monk parakeets of Chicago’s Hyde
Park. Birder’s World 8: 40–43.

STAFFORD T. 2003. Pest risk assessment for the monk parakeet in Oregon. (Available at: http://www.
oregon.gov/OISC/docs/pdf/monkpara.pdf). Accessed on 15th July 2013.

START A.N. 1998. Do rainbow lorikeets evict bats? Western Australian Naturalist 22: 123–124.
STRUBBE D. & MATTHYSEN E. 2007. Invasive ring-necked parakeets Psittacula krameri in Belgium:

habitat selection and impact on native birds. Ecography 30: 578–588. doi:10.1111/j.0906-
7590.2007.05096.x.

STRUBBE D., MATTHYSEN E. & GRAHAM C.H. 2010. Assessing the potential impact of invasive ring-
necked parakeets Psittacula krameri on native nuthatches Sitta europeae in Belgium. Journal
of Applied Ecology 47: 549–557. doi:10.1111/j.1365-2664.2010.01808.x.

STYCHE A. 2008. Distribution and behavioural ecology of the sulphur-crested cockatoo (Cacatua
galerita L.) in New Zealand. Dissertation. Wellington, New Zealand: Victoria University of
Wellington.

TAYLEUR J.R. 2010. A comparison of the establishment, expansion and potential impacts of two
introduced parakeets in the United Kingdom. BOU Proceedings, The Impacts of Non-native
Species. (Available at: http://www.bou.org.uk/bouproc-net/non-natives/tayleur.pdf). Accessed
on 15th July 2013.

TILLMAN E.A., GENCHI A.C., LINDSAY J.R., NEWMAN J.R. & AVERY M.L. 2004. Evaluation of
trapping to reduce monk parakeet populations at electric utility facilities. Proceedings of
the Vertebrate Pest Conference 21: 126–129.

TILLMAN E.A., VAN DOOM A. & AVERY M.L. 2001. Bird damage to tropical fruit in south Florida.
Proceedings Eastern Wildlife Damage Management Conference 9: 47–59.

VAN BAEL S. & PRUETT-JONES S. 1996. Exponential population growth of monk parakeets in the
United States. The Wilson Bulletin 108: 584–588.

VANDER ZANDEN M.J. 2005. The success of animal invaders. Proceedings of the National Academy of
Sciences 102: 7055–7056. doi:10.1073/pnas.0502549102.

Worldwide impacts of introduced parrots: a review 193

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ità

 d
eg

li 
St

ud
i d

i M
ila

no
] a

t 0
9:

31
 2

4 
A

pr
il 

20
14

 

http://digitalcommons.unl.edu/nwrcinvasive/42
http://www.oregon.gov/OISC/docs/pdf/monkpara.pdf
http://www.oregon.gov/OISC/docs/pdf/monkpara.pdf
http://www.bou.org.uk/bouproc-net/non-natives/tayleur.pdf


VIDAL RODRIGUEZ C. 2004. Situación das aves exóticas asilvestradas en Galicia. Chioglossa 2:
79–87.

VILÀ M., ESPINAR J.L., HEJDA M., HULME P.E., JAROŠÍK V., MARON J.L., PERGL J., SCHAFFNER U.,
SUN Y. & PYŠEK P. 2011. Ecological impacts of invasive alien plants: a meta-analysis of their
effects on species, communities and ecosystems. Ecology Letters 14: 702–708. doi:10.1111/
j.1461-0248.2011.01628.x.

WALLER D.M. & MAAS L.I. 2013. Do white-tailed deer and the exotic plant garlic mustard interact
to affect the growth and persistence of native forest plants? Forest Ecology and Management
304: 296–302. doi:10.1016/j.foreco.2013.05.011.

WARD J.M. & RICCIARDI A. 2007. Impacts of Dreissena invasions on benthic macroinvertebrate
communities: a meta-analysis. Diversity and Distributions 13: 155–165. doi:10.1111/j.1472-
4642.2007.00336.x.

WEISERBS A. & JACOB J.P. 1999. Etude de la population de perriche jeune-veuve Myiopsitta
monachus à Bruxelles. Aves 36: 207–223.

WESOŁOWSKI T. 2007. Lessons from long-term hole-nester studies in a primeval temperate forest.
Journal of Ornithology 148: 395–405. doi:10.1007/s10336-007-0198-1.

WONHAM M. 2006. Species invasions, pp. 209–227. In: Groom M.J. et al., Eds. Principles of
conservation biology. Sunderland, Massachusetts, USA: Sinauer Associates, Inc.

WRIGHT D. & CLOUT M. 2001. The eastern rosella (Platycercus exymius) in New Zealand.
Wellington, New Zealand: DOC Science Internal Series, Department of Conservation.

WUNDERLE J.M. 1997. The role of animal seed dispersal in accelerating native forest regeneration
on degraded tropical lands. Forest Ecology and Management 99: 223–235. doi:10.1016/S0378-
1127(97)00208-9.

YEALLAND J.J. 1958. Cage birds in colour. London, UK: H.F. & G. Witherby Ltd Editions.
ZOCCHI A., BATTISTI C. & SANTORO R. 2009. Note sul pappagallo monaco Myiopsitta monachus a

Roma (Villa Pamphili). Rivista Italiana di Ornitologia 78: 135–137.

194 M. Menchetti and E. Mori

D
ow

nl
oa

de
d 

by
 [U

ni
ve

rs
ità

 d
eg

li 
St

ud
i d

i M
ila

no
] a

t 0
9:

31
 2

4 
A

pr
il 

20
14

 


	Abstract
	INTRODUCTION
	NEGATIVE EFFECTS
	Competition with native birds
	Competition with other animal species
	Effects on natural plant communities
	Economic consequences: damages to crops/orchards and human facilities
	Transmission of diseases and zoonoses

	POSITIVE EFFECTS
	ERADICATION
	DISCUSSION
	ACKNOWLEDGEMENTS
	References

