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THE RECENT SPREAD OF THE INVASIVE WOODY ALIEN PLANT
MELIA AZEDARACH L. (Meliaceae) IN SICILY

SUMMARY
This paper aims at reporting the ongoing process of naturalization of Melia azedarach L. in Sicily. In fact, over half a century after the first detection of spontaneous self-sown seedlings, an abrupt
increase of naturalization cases has been recorded by the authors during the last twenty years. More
in detail, M. azedarach successfully colonized many suburban lowland areas along the coasts of the
island which are characterised by thermo-Mediterranean bioclimate. According to both field and literature data, a gradual spread of M. azedarach in the island can be expected, although it is not possible to predict the speed with which this will occur. Historical information on its introduction at
global and local scales and on the traditional use of its seeds is provided, too.
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RIASSUNTO
La recente diffusione della specie legnosa invasiva Melia azedarach L. (Meliaceae) in Sicilia. Con
questo contributo si intende descrivere il processo di naturalizzazione in corso di cui è protagonista
Melia azedarach L. in Sicilia. Infatti, oltre mezzo secolo dopo la prima segnalazione di plantule nate
da seme spontaneamente, gli autori hanno registrato un brusco incremento dei casi di naturalizzazione nel corso dell’ultimo ventennio. Più in dettaglio, M. azedarach ha colonizzato con successo
molte aree suburbane di bassa quota lungo le coste dell’isola interessate da un bioclima di tipo
termo-mediterraneo. Sulla base dei dati di campo e delle informazioni tratte dalla letteratura consultata, ci si può aspettare una graduale diffusione di M. azedarach sull’isola, sebbene non sia possibile prevedere la rapidità con cui tale processo avrà luogo. Vengono inoltre fornite informazioni sulla
sua introduzione su scala globale e locale e sull’uso tradizionale dei suoi semi.
Parole-chiave: Flora aliena, invasioni biologiche, Mediterraneo, storia dell’introduzione
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FOREWORD
This paper aims at reporting and commenting the ongoing process of
naturalization of Melia azedarach L. (Meliaceae) in Sicily, preferring urban
and suburban coastal areas (e.g. roadsides, artificial water canals, dump
places, abandoned quarries, disturbed screes), up to 200 m a.s.l., mostly subject to thermo-Mediterranean climatic conditions (Table 1).

ORIGIN AND ECOLOGY OF MELIA AZEDARACH
M. azedarach is considered to be native to S-SE Asia and N Australia
(GISD, 2006; CELESTI-GRAPOW et al., 2009). In China it takes part to mixed
broadleaved forest communities, but it also colonizes field edges and roadsides, from 500 m up to 2,100 m a.s.l. (HUA & MABBERLEY, 2008). Plenty of
different vernacular names (e.g. Chinaberry tree, Bead tree, Persian lilac) testify the long history of introduction of this medium-sized deciduous tree; for
instance, it has been held as sacred in all S Asia from Persia to Malaysia. After
about two hundred years of being introduced in other continents, its present
distribution range includes many countries with tropical, subtropical and
warm-temperate climate of the entire American continent, from Florida to
Argentina (LANGELAND & BURKS, 1998; TOURN et al., 1999; ZALBA & VILLAMIL, 2002), Philippines, Hawaii and Cuba (COWEN, 1965) and several areas
subject to Mediterranean climate, such as S Africa and some parts of Palestine and N Africa (VILÁ et al., 1999; DANIN, 2000; HENDERSON, 2007). The
species requires rather warm average annual temperatures (≥18 °C) and no
less than 600 mm of yearly rainfall amount (RUSKIN, 1983).

INVASIVE BEHAVIOR AND ECONOMIC IMPACTS
Many are the biological traits of M. azedarach which explain its invasive
success worldwide. First of all, its fast and effective seed dispersal strategy
seems to have played a critical role in the spreading of Chinaberry tree outside its native area. In fact, sexual reproduction starts very early, just 2-3 years
after birth, when plants still have a small shrub habit (DIRR, 1998).
Seed production is extremely abundant and mature fruits are released
from trees up to 12 months after ripening, thus improving the dissemination
performance exploiting the most suitable climatic conditions for germination.
Moreover, the seeds maintain viability for more than two years, even under
severe dehydration (HONG & ELLIS, 1998). However, the speed and effec-
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tiveness of the invasive process achieved by M. azedarach is strongly influenced by the abundance and the variety of disseminators which feed on its
fleshy drupes, i.e. small mammals for short distances, or birds and bats for
longer distances (BATCHER, 2000; VOIGT et al., 2011). Thank to its ability to
re-sprout both from damaged stumps and roots, M. azedarach is able to form
dense and extensive clonal stands in very short times, thus preventing the
entry of native woody species (LANGELAND & BURKS, 1998; TOURN et al.,
1999), and making difficult its mechanical control (BATCHER, 2000). Due to
its invasive behavior, M. azedarach has been included in the Global Invasive
Species Database (GISD, 2006), managed by the group of specialists working
within the Species Survival Commission (SSC) of the International Union for
Conservation of Nature (IUCN). In its secondary distribution range, M.
azedarach has successfully invaded both open natural habitats like S African
savannahs, the Pampas of Argentina and disturbed environments, such as
roadsides, but also riparian and forest ecosystems subject to anthropogenic
disturbance (LANGELAND & BURKS, 1998; HOOD & NAIMAN, 2000; VAN
WILGEN et al., 2001; GHERSA et al., 2002; HENDERSON, 2007). Especially in S
Africa, the widespread occurrence of this Asian tree has reached particularly
worrying dimensions, so that huge costs will have to be incurred in order to
contain its rising spread and the negative ecological impacts (MARAIS et al.,
2004; HENDERSON, 2007). In U.S.A., M. azedarach has been recently listed
among the 14 non-native target species for which the development of focused
programs of biological control exploiting the numerous phytophagous enemies which live in its native range is regarded as a priority (DING et al., 2006).

MELIA AZEDARACH IN EUROPE AND IN ITALY
Naturalized in France and former Yugoslavia since half a century
(TUTIN, 1968), more recently M. azedarach also spread in Iberian Peninsula
(NAVARRO ARANDA & MUÑOZ GARMENDIA, 2008), on Canarian islands and
Croatia as well as in other Mediterranean countries such as Balearic islands,
Cyprus, Israel, Jordan and Malta, while its status is doubtful in Anatolia
(Turkey) and Crete (JURY, 2009).
After boiling the fruits, the seeds of Persian lilac, which bear a natural
perforation through the centre, were used to make rosaries. Although this
popular use is disappearing, in Italy M. azedarach is still called “albero dei
rosari” or “albero dei paternostri”. Despite being included since long time in
the category of naturalized plants (BÉGUINOT & MAZZA, 1916; VIEGI et al.,
1974), PIGNATTI (1982) treated it only as a casual. Moreover, CELESTIGRAPOW et al. (2010) report it as fully naturalized for Sicily only and as a ca-
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sual alien in central and southern Italy (Marche, Latium, Campania and Sardinia). Finally, in a botany forum M. azedarach recently figures as naturalized
(http://www.actaplantarum.org/ipfi/floraz_comp_map_dist.php?s=8591&
m=20) also in Basilicata and Tuscany.

MELIA AZEDARACH IN SICILY: PAST INTRODUCTION, RECENT SPREAD AND INVASION
FORECASTS

As concerns M. azedarach in Sicily, PITRÈ (1889) calls it “Pacenza, arvulu di pacenza” and writes “Simbolo dell’infedeltà coniugale femminile. Un
marito becco volontario è chiamato pacinziusu ….” (= Patience, tree of
patience, … Symbol of womanly infidelity. A man who accepts to have been
betrayed by his wife is also called patient…”). Apart from these picturesque
details, the origin of the vernacular name still remains a mystery, also considering that Sicilians still use it referring to many other exotic or ruderal
plants such as Chenopodium botrys L., Rumex spp., Salix spp., Ailanthus
altissima (Mill.) Swingle, etc. (TROPEA, 1990). Due to its fast growth rate and
the good quality of its wood, during XX century M. azedarach was considered one of the most promising trees to be cultivated in Sicily in order to
improve national cellulose production (PALAZZO, 1956). At Favignana
(Egadi Islands, W Sicily) it was planted in order to use its wood as raw material for ship construction.
Despite its introduction in Palermo Botanical Garden dates back at least
to the second half of XVIII century (UCRIA, 1789), the first signs of naturalization of the species in Sicily were recorded only around 1959, when DI MARTINO & PERRONE (1962) listed it among the epiphytes growing in the city of
Palermo. Subsequently, the species was considered as naturalized at regional
level, even if confined to urban and suburban habitats (CELESTI-GRAPOW et
al., 2010). Although M. azedarach is widely used as an ornamental species
along the roadsides, the public parks and the private gardens of the cities and
the towns of the main island, like San Vito Lo Capo (BERNHARDT & NAUMER,
1987), Palermo (PINTAGRO, 1999), and almost all the circum-Sicilian islands,
so far it proved to be naturalized only at Pantelleria (DOMINA & MAZZOLA,
2008). On the other hand, up to now we prevalently observed few self-sown
young individuals growing near the parent plants. Such a trend suggests that,
at least so far, the main strategy of seed dispersal has been barochory instead
of zoochory.
However, the recent colonization of semi-natural open environments
suggests the invasive potentialities of the species (Tab. 1). For instance, a
regeneration nucleus of about 20 young individuals located at Carini per-
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formed abundant fruiting just 4 years after birth; its regular monitoring
since January 2011 revealed a very fast growth in terms of biomass and
height. The emergence and the establishment of the seedlings of M.
azedarach is strongly biased by the local co-occurrence of Pennisetum
setaceum (Forssk.) Chiov. (Fig. 1), whose competitive ability has long been
recognized (PASTA et al., 2010).
At the moment it is difficult to predict with sufficient reliability the rate
of the naturalization process of M. azedarach in Sicily. Nonetheless, the
increasing number of regeneration nuclei observed during the last decades in
the whole regional territory may be the prelude of its rapid spread, like it has
already happened to many other invasive species (RICHARDSON et al., 2000).
Three main factors will probably rule the near future of M. azedarach in Sici-

Fig. 1 — Young individuals of Melia azedarach gradually spreading in a suburban area of Carini
(Palermo province) together with Pennisetum setaceum.
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ly, i.e. i) the introduction frequency, ii) the climatic trend, and iii) the interaction with potential disseminators. As concerns the first driving factor, the Persian lilac is still planted for shading and ornamental purposes in many urban
and sub-urban areas. Moreover, we believe that M. azedarach will be neither
limited by natural enemies, as it is well protected by numerous chemical compounds with strong insecticidal (BREUER & DEVKOTA, 1990; CHEN et al.,
1996) and nematicidal (NTALLI et al., 2010) properties, nor by climatic constraints, especially if the warming trend recorded on a regional basis over the
last 30 years (D’ASARO et al., 2007) will be confirmed.
The invasive behavior of M. azedarach may be enhanced if it widens its
spectrum of potential dispersers. This may occur, as Sicily hosts many species
belonging to the same groups of birds (Passeriformes, Piciformes) and bats
(Chiroptera) which disperse Melia’s fruits in South Africa (VOIGT et al.,
2011); besides, Wood pigeons (Columba palumbus, Linnaeus 1758) feeding
on Melia have already been observed in the territory of Trabia (Palermo
province, Rosa E.B. Carvalho, pers. comm.).
Ackowledgements — Part of the data here reported have been carried out by the first author
during field investigations within his doctoral thesis in “Sistemi Arborei Agrari e Forestali” (XXIV
cycle), Department of Agricultural and Forest Sciences (SAF), University of Palermo. The authors
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