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THE ECOLOGICAL IMPACTS
OF INTRODUCED PARROTS

INTRODUCTION

Introduced and invasive species are negatively
influencing native species at an alarming and
increasing rate. Invasive species may alter

the structure and the function of ecosystems
through hybridization, competition, predation,
parasitism, and disease. More than 60 parrot
species have established at least one breeding
population outside their natural extent of
occurrence, thus making Psittaciformes the
most introduced bird order throughout the
world. Impacts of introduced parrots are known
mainly for the two most widespread species,
the Rose-ringed Parakeet (Psittacula krameri)
and the Monk Parakeet (Myiopsitta monachus).
These impacts may vary across different study
sites and population densities. Hybridization
occurs in both tropical native areas, where
similar species are naturally present, and novel
areas where species have been introduced.
Behavioral interference by introduced parrots
with a number of native species (birds, mammals
and insects) sharing the same breeding or
feeding areas has been reported. Other types
of impacts by introduced parakeets include
economic effects (e.g., to agriculture and
electrical infrastructures) and human well-being.
In this chapter, we summarize the ecological
impacts of introduced parrots, updating and
improving the review by Menchetti and Mori
(2014) and attempting to draw conclusions from
a worldwide perspective.

Emiliano Mori and Mattia Menchetti

THE GLOBAL INTRODUCTION
OF PARROTS

Biological invasions are currently known to shape
and modify biodiversity in native communities

by means of ecological impacts, health
consequences, and economic costs (Mack et

al. 2000; Kumschick and Nentwig 2010; Mazza

et al. 2014). European Regulation 1143/2014,
concerning introduced and invasive species, lists
only five bird species among the 49 species on its
“blacklist” (cf. Nentwig et al. 2018): Ruddy Duck
(Oxyura jamaicensis), which is hybridizing with the
native White-headed Duck (Oxyura leucocephala);
Egyptian Goose (Alopochen aegyptiaca), an
agricultural pest; African Sacred Ibis (Threskiornis
aethiopicus), which competes with native wading
birds and hybridizes with the native African
Spoonbill (Platalea alba); Indian House Crow
(Corvus splendens), a predator of native small
mammals and birds; and the Common Myna
(Acridotheres tristis), which competes with natives
passerines and is reported to be an agricultural
pest. Parrots are the most common bird pets
(Drews 2001, Cassey et al. 2004; Dyer et al.

2017; Mori et al. 2017b, 2020a), undoubtedly
because of their vividly colored plumages and
great synanthropy (Menchetti and Mori 2014).
Records and numbers of introduced populations
have increased since the late 1970s and are still
growing (Mori et al. 2013b; Paréu et al. 2016;
Hobson et al. 2017; Mori et al. 2017b; Falcén
and Tremblay 2018; Per 2018; Mori et al. 2020a).
Populations of introduced parrots have been
recorded in at least 47 countries, on all continents
excluding Antarctica (Ancillotto et al. 2015;
Menchetti et al. 2016; iNaturalist Alien Parrots
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Observatory 2019; see Pruett-Jones, chap. 19 this
vol., for updated numbers).

ECOLOGICAL AND
BEHAVIORAL IMPACTS

Competitive Exclusion

Interspecific competition can include either

or both competitive exclusion and behavioral
interference. Most parrots rely on cavities

for nesting (Cramp 1985; Diamond and Ross
2019). Unlike woodpeckers (Piciformes), which,
as primary cavity nesters, directly excavate
their nesting cavities, parakeets, as secondary
cavity nesters, usually rely upon already
existing cavities, sometimes adapting them,
e.g., by enlarging their entrances. Competitive
exclusion between parrots and woodpeckers
may therefore be dependent on the abundance
of cavities (Keijl 2001; Menchetti and Mori
2014; Sahin and Arslanglindogdu 2019). Where
cavities are a limiting resource (e.g., in urban
areas or managed parks), introduced parrots
may outcompete native secondary cavity users
of comparable body size, including bats and
dormice using cavities for resting or roosting
(Menchetti and Mori 2014; Diamond and Ross
2019).

To date, no study has confirmed the impact
of introduced parakeets on any other species
throughout the whole of their range of overlap.
Therefore, impacts by parrots are dependent
on the geographic context, resource availability,
and the complexity of the native community.
Competitive exclusion has been observed by
the Rose-ringed Parakeet against a number of
native cavity-dependent species. The success of
the Rose-ringed Parakeet is due, in part, to the
fact that it starts breeding early in the season.
Therefore, the parakeets may secure the best
nest sites before native species begin their
breeding process. Strubbe et al. (2010) predicted
moderate competition between Rose-ringed
Parakeets and the native Eurasian Nuthatch (Sitta
europaea) in Belgium, putting perhaps one-third
of the population of the native species at risk.
Conversely, Newson et al. (2011) did not find any
significant evidence for competition between

Rose-ringed Parakeets and nuthatches in the
United Kingdom (UK), however they do not rule
out that competitive exclusion may occur where
availability of nest cavities is limiting.

Since 1998, the Rose-ringed Parakeet has
become one of the most common bird species
in Israel (Roll et al. 2008). Before the parakeet
introduction, the Eurasian Hoopoe (Upupa
epops) was a very common and successful
species in Israel, as reported by long-term
monitoring programs (Yosef et al. 2016). After the
establishment of the parakeets, breeding success
of the hoopoe dramatically declined. Yosef et
al. (2016) claimed that the parakeets were the
main factor responsible for hoopoe breeding
failures. Rose-ringed Parakeets occupy trunk
holes earlier in the season than native hoopoes,
and the parakeets can displace hoopoes from
occupied holes. In Italy, a comparison of nesting-
site occupation before and after the Rose-
ringed Parakeet invasion suggested a potential
competition with the Eurasian Scops Owl (Otus
scops). Nesting sites of scops owls overlap with
those selected by Rose-ringed Parakeets, and
after the parakeets became established the owls
were forced to use suboptimal breeding areas
(Mori et al. 2017a). Rose-ringed Parakeets are
similary forcing Common Swifts (Apus apus) to
use suboptimal nesting areas in northern Italy
(Grandi et al. 2018).

In Seville, Spain, where one of the world’s
largest colonies of the native Lesser Kestrel
(Falco naumanni) breeds (Tella et al. 1996),
Rose-ringed Parakeets have been observed
aggressively attacking the kestrel (Hernandez-
Brito et al. 2014). In the same city, an urban
park hosts the largest European colony of the
Greater Noctule Bat (Nyctalus lasiopterus), a
rare cavity-breeding species (Popa-Lisseanu
et al. 2008). Since 2003, the population of
Rose-ringed Parakeets has increased in this
park, displacing female bats from roosting
places, even killing them, and triggering a
remarkable population decline of this rare
species (Hernandez-Brito et al. 2014, 2018).
Ivanova and Symes (2019) showed a remarkable
decline in native populations of Laughing Doves
(Spilopelia senegalensis) and Southern Fiscals
(Lanius collaris) in South Africa coinciding with an
increase in Rose-ringed Parakeets.



Competition for nesting sites is particularly
concerning on islands, where endemic species
may be threatened by the introduction of the
Rose-ringed Parakeet. Particularly, in Mauritius
(Indian Ocean), the native Echo Parakeet
(Psittacula eques) may suffer competition
with introduced and spreading Rose-ringed
Parakeets (Tatayah et al. 2007; Jackson et al.
2015). Displacements by the parakeets have
also been recorded with the native Seychelles
Black Parrot (Coracopsis barklyi) in Mahé
Island (Seychelles, Indian Ocean), the Norfolk
Parakeet (Cyanoramphus cookii) in Norfolk
Island (Oceania), and Carnaby’s Black Cockatoo

Rose-ringed Parakeet (Psittacula krameri) attacking
a Greater Noctule Bat (Nyctalus lasiopterus). The bat
can be seen clinging to the tree, just above the bird’s
right wingtip. This bat was later found dead at the
base of the tree. Seville, Spain, May 2016. Photo by
Dailos Herndndez-Brito.
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(Calyptorhynchus latirostris) in southwestern
Australia (Lever 1994, 2005; Chapman 2005;
Jackson et al. 2015; Menchetti et al. 2016).

Behavioral Interference

Behavioral interference can be either direct or
indirect. Hole-nesting parrots strongly defend
cavities they use to breed, sometimes displacing
and killing other species (Menchetti and Mori
2014). Fatal attacks against cavity-roosting bats
have been observed after the establishment of
new parrot colonies or at the start of their spread
(Menchetti et al. 2016). For instance, Menchetti et
al. (2014) observed a Rose-ringed Parakeet killing
and partially consuming a male Lesser Noctule
Bat (Nyctalus leisleri) in a central Italian site where
no breeding population of the parakeet occurred.
In northern Italy, four Savi's Pipistrelles (Hypsugo
savii) are known to have been killed by Rose-
ringed Parakeets in early spring 2019.

In the Netherlands, several Common Noctule
Bats (Nyctalus noctula) were reportedly found
under parakeet nests (Haarsma and Van der Graaf
2013). A dead Gould’s Wattled Bat (Chalinolobus
gouldii) was observed under the nest of a
Coconut Lorikeet (Trichoglossus haematodus),
in Perth, Australia, where the lorikeet is invasive
(Menchetti and Mori 2014). Gebhardt (1996)
reported that Rose-ringed Parakeets displaced
a Geoffroy's Bat (Myotis emarginatus)—and also
two dormouse species (Glis glis and Eliomys
quercinus)—from tree holes in Germany. Most
parrot and bat species use tree cavities both for
breeding and for roosting, therefore suggesting
that behavioral interference may be more
frequent than observed or may occur directly
within cavities.

In Israel, Rose-ringed Parakeets have often
been observed attacking another invasive bird,
the Common Myna, around nesting sites (Orchan
et al. 2012). Attacks by Rose-ringed Parakeets
against Little Owls (Athene noctua) around
nesting cavities have been observed in Italy and
in Algeria, where an individual of this nocturnal
raptor was killed by a small group of Rose-ringed
Parakeets (Menchetti and Mori 2014). In one case,
in Germany, Rose-ringed Parakeets displaced a
breeding couple of Common Starlings (Sturnus
vulgaris) from a nest (Czajka et al. 2011).
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Introduced parrots have also been recorded
attacking and in some cases killing arboreal
mammals, such as squirrels (Clergeau et al.

2009; Mori et al. 2013a). In France and Turkey,
groups of Rose-ringed Parakeets were observed
attacking and killing Eurasian Red Squirrels
(Sciurus vulgaris) (Menchetti et al. 2016; Caligkan
2018). This aggression is likely the result of the
fact that the Eurasian Red Squirrel is a known
nest predator and has been observed attacking
parakeet chicks in Rome (Mori et al. 2013a).
Similarly, the introduced Eastern Gray Squirrel
(Sciurus carolinensis) is reported to be a predator
of young Rose-ringed Parakeets in the UK
(Shwartz et al. 2008). A total of 21 aggressions by
Rose-ringed Parakeets against Black Rats (Rattus
rattus) have been reported around parakeet nests
in Seville and Tenerife (Canary Islands). In the
majority of attacks the rats escaped, but two were
killed (Hernandez-Brito et al. 2015).

Parrot attacks may be due to competition
for food resources or may be territorial defense
behavior (Covas et al. 2017). In 2013, in
Seville, harassment and noise intimidation by
nesting Rose-ringed Parakeets were recorded
against Spotless Starlings (Sturnus unicolor),
Rock Doves (Columba livia var. domestica),
House Sparrows (Passer domesticus), Western
Jackdaws (Coloeus monedula), Eurasian Collared
Doves (Streptopelia decaocto), Eurasian Blue
Tits (Cyanistes caeruleus), Black Kites (Milvus
migrans), Great Tits (Parus major), and Booted
Eagles (Hieraaetus pennatus) (Hernandez-Brito et
al. 2014). Similarly, aggressive interactions were
also observed against three other introduced
parrot species, the Senegal Parrot (Poicephalus
senegalus), the Blue-crowned Parakeet
(Thectocercus acuticaudatus) and the Monk
Parakeet (Herndndez-Brito et al. 2014).

The presence of Rose-ringed Parakeets
significantly increased vigilance among
native birds at bird feeders (Peck et al. 2014).
Particularly, Le Louarn et al. (2016) found that
the most affected species at feeders in northern
France is the Common Starling. In turn, breeding
Rose-ringed Parakeets are rarely displaced by
native species, although this does occasionally
occur (Czajka et al. 2011).

Around their colonial nests, introduced Monk
Parakeets in the United States (US) may harass

and kill Blue Jays (Cyanocitta cristata), American
Robins (Turdus migratorius), and House Sparrows
(MacGregor-Fors et al. 2011). In Belgium, this
parakeet has been observed harrassing Western
Jackdaws and Hooded Crows (Corvus cornix)
at nesting sites (Dangoisse 2009). Similar
observations have been made in central Italy
(Menchetti and Mori 2014; Di Santo et al. 2016).
Monk Parakeets share feeding sites with the
Rock Dove, Common Wood Pigeon (Columba
palumbus), blackbirds, and other native birds,
without competing with them, throughout the
introduced range (Dangoisse 2009; Zocchi et
al. 2009; Appelt et al. 2016). In Spain, Monk
Parakeets occasionally displaced blackbirds
from feeding areas (Batllori and Nos 1985).
Breeding Turquoise-fronted Amazons (Amazona
aestiva) have been frequently observed attacking
Black Rats, Common Starlings and Western
Jackdaws in Italy; and American Crows (Corvus
brachyrhynchos) in California (Mori et al. 2017b).
At feeding sites in Western Australia,
introduced Coconut Lorikeets show aggressive
behavior toward Red Wattlebirds (Anthochaera
carunculata), honeyeaters (Meliphagidae), and
corellas (Cacatua spp.). During the breeding
season, this lorikeet displaces from nesting sites
native Galahs (Eolophus roseicapilla), Australian
Ringnecks (Barnardius zonarius), Carnaby’s Black
Cockatoos (Calyptorhynchus latirostris), and
Laughing Kookaburras (Dacelo novaeguineae)
(Chapman 2005). Lamont (1996) reported that
introduced lorikeets may also kill the nestlings
of Australian Ringnecks before taking over
the nest. Nest displacement of native African
Palm Swifts (Cypsiurus parvus) by introduced
Fischer's Lovebirds (Agapornis fischeri), Yellow-
collared Lovebirds (A. personatus), and their
hybrids occurs in Kenya (Lever 1994; Mori et al.
2020a), but no data on swift population trends
are available (Menchetti and Mori 2014). The
Red-breasted Parakeets (Psittacula alexandri)
introduced to Singapore feed mainly on unripe
fruits, thus competing with the native Yellow-
vented Bulbul (Pycnonotus goiavier), which eats
only ripe ones (Neo 2012). In the same area
(central Singapore), Red-breasted Parakeets
and Tanimbar Corellas (Cacatua goffiniana) may
affect breeding success of the rare Oriental Pied
Hornbill (Anthracoceros albirostris) (Peh 2010).



Competition in Singapore between introduced
parrots and native Common Flamebacks
(Dinopium javanense) and Oriental Dollarbirds
(Eurystomus orientalis) has also been suggested
(Neo 2012). Fischer's Lovebirds and House
Sparrows may compete in southern France
(Dubois 2007). Additionally, Runde et al. (2007)
suggested that introduced Mitred Parakeets
(Psittacara mitratus) may displace native marine
birds from their nests in Hawaii.

Mobbing and Harassment

In Singapore, introduced Tanimbar Corellas have
been sporadically observed mobbing native
Pink-necked Green Pigeons (Treron vernans) (Neo
2012). Single Rose-ringed Parakeet individuals
have been observed harrasing a Peregrine
Falcon (Falco peregrinus), a Black Stork (Ciconia
nigra), a Eurasian Wryneck (Jynx torquilla), and

a European Green Woodpecker (Picus viridis) in
Rome (Mori and Menchetti, unpubl. data). Flocks
of Rose-ringed Parakeets may occasionally harass
larger species; a group of about 60 parakeets
was observed mobbing a Booted Eagle in Seville
(Hernéndez-Brito et al. 2014). Single mobbing
events or harassments in the surroundings of
nesting sites by Rose-ringed Parakeets targeted
Hooded Crows, Rock Doves, and Stock Doves
(Columba oenas) (Menchetti et al. 2016). In
Turkey, Per (2018) and Sahin and Arslangliindogdu
(2019) reported harassments by Rose-ringed
Parakeets of Yellow-Legged Gulls (Larus
michahellis), Hooded Crows, jackdaws, starlings,
nuthatches, Syrian Woodpeckers (Dendrocopos
syriacus), and Caucasian Squirrels (Sciurus
anomalus).

OTHER IMPACTS ON FAUNA
Hybridization

Hybridization is common among congeneric
species of parrots and may naturally occur in
overlapping native ranges (cf. Forshaw 2010).
While hybridization between different lovebird
species does not alter the individual behavior
or invasive success (Mori et al. 2020a), in other
cases, hybrids may be better invaders with

OTHERIMPACTS ON FAUNA

Hybrid of Salmon-crested Cockatoo (Cacatua
moluccensis) x White Cockatoo (C. alba). Hybrids
between these species show crest coloration
intermediate between the parent species. Honolulu,
Hawaii, US, August 2017. Photo by Nicholas P.
Kalodimos.

than either of the pure species. For instance,
hybrids of Rose-ringed Parakeet x Alexandrine
Parakeet (Psittacula eupatria) are larger and more
aggressive than parental Rose-ringed Parakeets
(Krause 2004; Ancillotto et al. 2015; Postigo
2016).

Some introduced parrots are endangered in the
native range; therefore, self-sustaining introduced
populations may represent a source of individuals
for reintroduction events (Menchetti and Mori
2014; Kiacz and Brightsmith, chap. 5 this vol.).
However, hybridization with other introduced
parrot species may represent a problem for
the genetic integrity of threatened species. An
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example may be represented in Germany by the
introduced Yellow-headed Amazon (Amazona
oratrix), which is endangered in its native range,
hybridizing and producing fertile hybrids with the
congeneric Turquoise-fronted Amazon (Martens
et al. 2013).

Facilitation of Success of Other
Introduced Species

The presence of introduced parakeets in an area
may help facilitate the establishment success of
other non-native species. Ancillotto et al. (2015)
stated that the presence of previously established
Rose-ringed Parakeets contributes to niche
expansion and invasion success of the congeneric
Alexandrine Parakeet. In Israel, enlargement of
trunk cavities by the Rose-ringed Parakeets may
increase the breeding success of the invasive
Common Myna by creating more suitable nesting
sites (Orchan et al. 2012). The Common Myna

is spreading in Israel and affecting the breeding
success of many native hole-nesting species (Roll
et al. 2008). Colonial nests of Monk Parakeet

are used by many other species, including the
Italian Sparrow (Passer italiae) in its native range
(Moltoni 1945) and the White Stork (Ciconia
ciconia) in ltaly (G. Grandi, pers. comm.) and in
Spain (Hernandez-Brito et al. 2020). In contrast

to the White Stork, the introduced African Sacred
Ibis in northern Italy uses the nests of Monk
Parakeets as a source of material to build its nests
elsewhere, sometimes partially destroying the
parakeet nest (Castiglioni et al. 2015). The nesting
association between Monk Parakeets and White
Storks in Spain has been hypothesized to provide
the parakeets with protection from potential
predators (Hernandez-Brito et al. 2020).

Parasite-Mediated Competition

Parasites may have a substantial impact on the
success and impact of biological invasions. When
a species establishes new populations outside

its natural range, it also introduces parasites to
the new range (i.e., spillover) and it is subjected
to the infection by local parasites (i.e., spillback)
(Kelly et al. 2009; Romeo et al. 2014). Two species
may thus interact with one another by means

of parasites and diseases (Price et al. 1986;

Mclnnes et al. 2013). To date, ectoparasites of
introduced parakeets have been examined in
Italian and Spanish populations of naturalized
parrots (Mori et al. 2015, 2019; Ancillotto et

al. 2018). Among introduced species, the

Indian lice Neopsittaconirmus lybartota and
Echinophilopterus tota were observed on Rose-
ringed Parakeets in Italy; the South American
louse Paragoniocotes fulvofasciatus and the
biting mite Ornithonyssus bursa occurred on
Monk Parakeets in Italy and Spain. Conversely,
several species of native parasite arthropods
were detected on parrots introduced to ltaly:
the squirrel flea (Tarsopsylla octodecimdentata),
the pigeon soft tick (Argas reflexus; responsible
for Lyme disease transmission), the chicken

mite (Dermanyssus gallinae), the buzzard louse
(Laemobothrion maximum), and the flat fly
Ornithomyia avicularia on Rose-ringed Parakeets;
the pigeon louse (Columbicola columbae) and
the flat flies Crataerina pallida and Ornithophila
metallica on Monk Parakeets (Mori et al. 2015;
Ancillotto et al. 2018). Thus, introduced parakeets
may be prone to spillback from coexisting native
species with which they interact. Accordingly, in
Barcelona, the mite O. bursa, introduced with
Monk Parakeets, was often recorded on native
Rock Doves; conversely, the pigeon louse was
rare on Monk Parakeets (Mori et al. 2019).

Introduced parakeets are reservoirs of a high
number of bacterial and viral diseases, and
therefore, they may affect the fitness of native
wild species (Kalodimos 2013; Menchetti and
Mori 2014; Mori et al. 2018; Pisanu et al. 2018).
Among those, Chlamydophila psittaci is reported
to be harmful for raptors, including the Bald
Eagle (Haliaeetus leucocephalus) and the Osprey
(Pandion haliaetus) (Avery and Shiels 2018).

The role of introduced parrots in spreading
avian influenza H5N1 (cf. Fletcher and Askew
2007), potentially harmful to native birds, has
been dismissed (D. Brightsmith, pers. comm.,
2019). Exotic Newcastle disease, caused by
Paramyxovirus and carried by Monk Parakeets,
increases mortality in wild bird communities
(Nelson et al. 1952; Mori et al. 2018). The
psittacine beak and feather disease virus
(Circovirus) has been detected in Rose-ringed
Parakeets (Gerlach 1994; Sa et al. 2014; Fogell et
al. 2018; Morinha et al. 2020) and is one of the



worst parrot pathologies worldwide. Native to
Oceania, this disease is particularly concerning
when introduced parrots come into contact with
autochthonous parrots (Ha et al. 2007), such as
the Seychelles Black Parrot (Jackson et al. 2015).
Bites by the mite O. bursa, introduced with
Monk Parakeets in Italy and Spain, may provoke
dermatitis, asthma, irritations, and skin rashes in
humans and native animal species (Mori et al.
2018).

PREDATORS OF
INTRODUCED PARROTS

Pithon and Dytham (1999) reported that in the
United Kingdom, both the Eurasian Sparrowhawk
(Accipiter nisus) and the Northern Goshawk
(A. gentilis) regularly prey upon Rose-ringed
Parakeets, and Harris (2015) observed that
Peregrine Falcons and Eurasian Hobbies (Falco
subbuteo) occasionally do so. Black Rats were
responsible for the extinction of the Monk
Parakeet colony in Milan in the 1940s (Scortecci
1953; Menchetti and Mori 2014). Eastern Gray
Squirrels and Eurasian Red Squirrels are reported
to be occasional predators of Rose-ringed
Parakeet chicks (Shwartz et al. 2008; Mori et al.
2013a). Domestic cats have been reported to be
effective predators of introduced parakeets; for
example, Budgerigars (Melopsittacus undulatus)
are widely preyed upon by feral cats in Florida
(Menchetti and Mori 2014). Remains of a
Budgerigar (feathers) have also been recorded
in a pellet of a Tawny Owl (Strix aluco) in London
(Harris 2015). Corvids, such as Western Jackdaw
and Carrion Crow (Corvus corone) are reported
to be predators of parrot chicks in Belgium and
Italy (Weiserbs and Jacob 1999). The Rose-ringed
Parakeet represented nearly 10% of the total
volume of the diet of urban Long-Eared Owls
(Asio otus) in Follonica, Italy (Mori et al. 2020b).
Human persecution against introduced
parakeets is not common, but it has occurred
throughout the world. In Italy, two populations
of Monk Parakeet have been extirpated by
poachers, one in central and one in northern
Italy (Mori et al. 2014). Furthermore, a small
population of Rose-ringed Parakeets established

IMPACTS ON PLANTS

in the Borromean lslands (Isola Madre, Lake
Maggiore, northwestern ltaly) was eradicated
by the human residents in 1990 (Brichetti and
Fracasso 2006). In Israel, where Rose-ringed
Parakeets represent an agricultural pest,
individuals are commonly killed. In addition to
these examples, there are many others in which
populations of native or naturalized parrots have
been reduced or controlled by humans. Bucher
(chap. 8 this vol.) discussed widespread control
programs of Monk Parakeets and other species
in South America and Pruett-Jones (chap. 19
this vol.) gives other examples of control of
naturalized parrots.

IMPACTS ON PLANTS

Apart from the damage parrots cause to
cultivated plants (Senar et al. 2016; Mentil
et al. 2018; Shiels et al. 2018; Rehman et al.
2019), Tella et al. (2015) recently reported clear
evidence of the importance of parrots as potential
seed dispersers, a feature that has been long
overlooked (Menchetti and Mori 2014). While
data on seed dispersion by parrots in their native
range are increasingly available (Blanco et al.
2016), there is very little in the literature on the
impacts exerted by introduced parakeets on flora
and vegetation of local environments (Shiels et
al. 2018). Runde et al. (2007) suggested that,
given its feeding habits, the invasive Mitred
Parakeet may help spread the invasive Velvet
Tree (Miconia calvescens) in the Hawaiian
archipelago. Conversely, if introduced parrots
totally remove the seed coat, they may increase
the deterioration of the seed, therefore reducing
its germination success (Howe 1977; Galetti
1993; Norconk et al. 1998). In turn, parrots may
also limit the reproductive success of native plant
species, thus potentially threatening endemic
plants to native environments. Consumption of
flowers and blossoms by Rose-ringed and Monk
Parakeets may affect plant reproduction success.
The folivorous diet of introduced Sulphur-
crested Cockatoos (Cacatua galerita) in New
Zealand is currently altering forest dynamics,
increasing scrub richness, and triggering the
population decline of some tree species (Styche
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2008; Menchetti and Mori 2014). Fletcher and
Askew (2007) suggested that colonial roosts of
Rose-ringed Parakeets may affect the vegetal
composition on the ground because of the
chemical alteration produced by droppings, but
this hypothesis has yet to be verified (Menchetti
and Mori 2014).

Monk Parakeets may strip small branches of
trees and other plants, both natural and cultivated
(e.g., Vitis vinifera), to build their nests (Menchetti
and Mori 2014).

CONCLUSIONS AND
MANAGEMENT IMPLICATIONS

This summary reveals that knowledge on impacts
by introduced parrots has increased since the first
assessment review (Menchetti and Mori 2014; see
Tables 6.1 and 6.2). For Europe, data obtained
through ParrotNet, an EU COST (European
Cooperation in Science and Technology) Action,
allowed us also to draw the impact assessment
for the two most widespread parrot species, the
Rose-ringed Parakeet and the Monk Parakeet,
outside their natural extent of occurrence (Turbé
et al. 2017).

Impacts of introduced parrots are context-
dependent and vary highly across geography,
local resource availability, and the native bird
community. Therefore, it is still hard to draw
general conclusions and management actions.
From a general perspective, native hole-nesting
species and cavity-roosting bat species are most
affected, and they deserve specific attention,
particularly at the start of the invasion process
(Herndndez-Brito et al. 2014; Menchetti et al.
2014). Conversely, the main gap remains in
analyses of effects on the flora (both native and
invasive) of the introduced range, which have not
been quantitatively assessed yet in any country.
Apart from ecological impacts, Menchetti and Mori
(2014) reported that introduced parakeets also
affect human economy, by impacting agriculture
and electrical infrastructures (Reed et al. 2014) and
wellness, through noise pollution, disease, and

parasite transmission (Avery and Shiels 2018; Mori
et al. 2020c¢).

Prevention and early detection of new invasions
are reported to be the most cost-effective
strategies (Vall-llosera et al. 2016), which may be
obtained also through the help of popular online
internet resources (e.g., biodiversity platforms
and social networks). Online projects are effective
tools for parakeet passive surveillance (Vall-
llosera et al. 2016). Once parrots are established,
attempts to eradicate or numerically control
them may trigger controversy and conflicts
(Crowley et al. 2019). Furthermore, eradication
and numerical control may be ineffective or, at
least, unsustainably expensive (Crowley et al.
2016; Vall-llosera et al. 2016). Where damage to
human activity is minimal, parakeets are widely
appreciated. For instance, in New Zealand,
introduced Eastern Rosellas (Platycercus eximius)
and Crimson Rosellas (P. elegans), both native to
Australia, are reported to be efficient predators
of a destructive fly species, Calliphora laemica
(Dipera: Calliphoridae), a perpetrator of fly-strike
on domestic sheep (Lever 1994), and therefore
are likely appreciated by local shepherds. After
educational campaigns, assessment of local
behavioral ecology (see Le Louarn et al. 2017;

Le Louarn et al. 2018; Postigo et al. 2019) and
social impacts may make management actions
including eradication and numerical control more
democratic and, in turn, much more effective
(Crowley et al. 2016).
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TABLE 6.1
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Summary of interactions between bird and mammal species and the Rose-ringed Parakeet in its infroduced range
(Sources: Menchetti and Mori 2014; Menchetti et al. 2016; White et al. 2019; this study). Positive effects refer to
those where a species depredates the parakeets; neutral effects refer to harassments or mobbing events by the
parakeets; negative effects refer to population/individual effects (i.e., killings, population reduction). Species are
listed in alphabetical order by common name.

CLASS

SPECIES

EFFECT ON SPECIES

Experimental Studies:

Aves Eurasian Hoopoe (Upupa epops) Negative
Aves Eurasian Nuthatch (Sitta europaea) Negative
Aves Eurasian Scops Owl (Otus scops) Negative
Aves Laughing Dove (Spilopelia senegalensis) Negative
Aves Screech Owl (Asio otis) Negative
Aves Southern Fiscal (Lanius collaris) Negative
Mammalia Greater Noctule (Nyctalus lasiopterus) Negative
Observational Studies and Occasional Observations:

Aves Black Kite (Milvus migrans) Neutral
Aves Booted Eagle (Aquila pennata) Neutral
Aves Black Stork (Ciconia nigra) Neutral
Aves Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) Negative
Aves Common Blackbird (Turdus merula) Negative
Aves Common Myna (Acridotheres tristis) Neutral
Aves Common Starling (Sturnus vulgaris) Negative
Aves Echo Parakeet (Psittacula eques) Negative
Aves Eurasian Blue Tit (Cyanistes caruleus) Negative
Aves Eurasian Green Woodpecker (Picus viridis) Negative
Aves Eurasian Tree Sparrow (Passer montanus) Negative
Aves Eurasian Wryneck (Jynx torquilla) Neutral
Aves Grey Heron (Ardea cinerea) Neutral
Aves Great Tit (Parus major) Neutral
Aves Hooded Crow (Corvus cornix) Negative and Positive
Aves House Sparrow (Passer domesticus) Neutral
Aves Italian Sparrow (Passer italiae) Neutral
Aves Lesser Kestrel (Falco naumanni) Negative
Aves Lesser Vasa Parrot (Coracopsis nigra) Negative
Aves Little Owl (Athene noctua) Negative
Aves Monk Parakeet (Myiopsitta monachus) Neutral
Aves Norfolk Parakeet (Cyanoramphus cookir) Negative
Aves Peregrine Falcon (Falco peregrinus) Positive
Aves Pink-necked Green Pigeon (Treron vernans) Negative
Aves Rock Dove (Columba livia) Negative

continued overleaf
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TABLE 6.1 continued

CLASS SPECIES EFFECT ON SPECIES

Aves Spotless Starling (Sturnus unicolor) Negative

Aves Stock Dove (Columba oenas) Negative

Aves Syrian Woodpecker (Dendrocopos syriacus) Negative

Aves Western Jackdaw (Coloeus monedula) Negative and Positive

Aves Yellow-legged Gull (Larus michahellis) Neutral

Mammalia Black Rat (Rattus rattus) Positive

Mammalia Caucasian Squirrel (Sciurus anomalus) Negative

Mammalia Common Noctule (Nyctalus nyctala) Negative

Mammalia Eastern Gray Squirrel (Sciurus carolinensis) Positive

Mammalia Geoffroy's Bat (Myotis emarginatus) Negative

Mammalia Lesser Noctule (Nyctalus leisleri) Negative

Mammalia Red Squirrel (Sciurus vulgaris) Negative and Positive
Mammalia | Savi's Pipistrelle (Hypsugo savii) Negative

TABLE 6.2

Summary of documented behavioral interactions between native species and infroduced parrots, except for
Psittacula krameri (Sources: Menchetti and Mori 2014; White et al. 2019; this study). Species are listed in

alphabetical order by common name, and only common names are listed.
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Birds
African Palm Swift X X
American Crow X
American Robin X
Black Noddy X
Blue Jay X
Common Blackbird X
Common Flameback X X
Common Kestrel X
Common Myna X
Common Starling X
Honeyeater spp. X
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OTHER SPECIES

PARROTS

Blue-fronted Amazon

Budgerigar

Coconut Lorikeet

Crimson Rosella

Fisher's Lovebird

Little Corella

Long-billed Corella

Mitred Parakeet

Red-breasted Parakeet

Sulphur-crested Cockatoo

Superb Parrot

Tanimbar Corella

Yellow-collared Lovebird

Hooded Crow

House Sparrow

Italian Sparrow

X | X | X | Monk Parakeet

Laughing Kookaburra

Little Wattlebird

Mourning Dove

New Holland Honeyeater

Oriental Dollarbird

Oriental Pied Hornbill

Petrel spp.

Pied Currawong

Pink-necked Green Pigeon

Purple Martin

Red Wattlebird

Rock Dove

Shearwater spp.

Western Jackdaw

Yellow-vented Bulbul

Other species of native parrots

Mammals

Black Rat

Gould's Wattled Rat

Red Squirel

Native Flora
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