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Abstract 
 
Aleurocanthus spiniferus (Quaintance) (orange spiny whitefly, OSW) (Hemiptera Aleyrodidae) has been spreading in Puglia Re-
gion since its first report in Italy in 2008. The pest has gradually invaded the whole Lecce District thus expanding northward into 
Brindisi District. The pest will soon invade the citrus orchards on the Ionic Basilicata coast thus threatening the major Italian cit-
rus orchards in Calabria and Sicily. The aleyrodid also threatens the national and international trade in plants and plant products 
because of the Quarantine status (EPPO A2) of the species. OSW is a major pest of Citrus; we also report more than thirty other 
host plant species belonging to twenty-two families infested by this pest; thus, cultivated and urban areas, parks and protected 
natural reserves are infested to varying degrees. Moreover, it disturbs natural and protected habitats, also forcing unwanted pesti-
cide use in economic and recreation areas as in private gardens. Small-scale results of pesticide use are also discussed with special 
attention to citrus orchards. Soft soaps and wetting agents gave incomplete pest control while neonicotinoids (Imidacloprid) dis-
rupt Aleurothrixus floccosus (Maskell) parasitoids complex eliciting secondary pest resurgence. Classical Biological Control 
(CBC) is forbidden in Europe by the Habitats Directive 92/43/EEC and in Italy by transposed regulations (DPR 357/1997, DPR 
120/2003). Augmentative Biological Control (ABC) chances are discussed on the basis of trials to discover candidate effective 
indigenous natural enemies. Finally, we consider the OSW biocontrol in non-economic area as the most promising action in order 
to lower the pest pressure in orchards and, thus, the rise of pesticide-tolerant or -resistant pest strain. 
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Introduction 
 
Until recently Aleurocanthus species had never been 
found in Europe and Aleurocanthus ziziphi Priesner et 
Hosny was considered the only species of the genus dis-
tributed in the Mediterranean North African and Middle 
Eastern countries (Martin et al., 2010). The recent dis-
covery of orange spiny whitefly (OSW), Aleurocanthus 
spiniferus (Quaintance) (Hemiptera Aleyrodidae), in 
Italy is not only a significant species introduction but 
also a new challenge for whoever is involved in any ac-
tivity of the Citrus producing chain. It affects the local 
economy and if nothing is done, and it will have a major 
impact on the economy of the Mediterranean citrus-
producing region. This paper overviews several aspects 
of the pest introduction including its economic and eco-
logical impact, thus calling for practical solutions. 
 
Origin and status of the species 

Quaintance (1903) described the species from material 
collected in Java by Marlatt in 1901. In 1925, Silvestri 
(1926; 1928), obtained a grant from the USDA to search 
for whitefly natural enemies. He travelled to Vietnam 
and Singapore, collected the species, as he published, 
and later reported by Russo (1959). 

Natural enemies were therefore needed since the pest 
had already widely spread throughout tropical and sub-
tropical countries. 

The pest was also reported in Kenya and Tanzania 
(Newstead, 1911), Indonesia (Fletcher, 1919), Malaysia 

(Gater, 1924), India (Singh, 1931), Cambodia, Thailand 
(Takahashi, 1942), Japan, Marianas Islands, Mauritius 
(Moutia, 1955), Philippines (Peterson, 1955), Microne-
sia, Sri Lanka (Takahashi, 1956), Bangladesh (Alam et 
al., 1965), Pakistan (Gentry, 1965), Hawaii, Sumatra 
(Weems, 1974). Later, OSW was also found in South 
Africa (van den Berg et al., 1990). 

After its long-range dispersion the pest was recorded 
in South Italy, Puglia near Supersano - Lecce District -, 
where it had become acclimatized and was locally spre-
ading (Porcelli, 2008). Thus, OSW is now recorded in 
the EPPO area. 

OSW is a quarantine species that prevents export of 
citrus fruits and plants to many countries. It threatens 
national and international trade of plants and plant prod-
ucts in the whole Mediterranean area and is a major 
concern for European Citrus growers today. In Italy A. 
spiniferus is the only black whitefly on Citrus and this 
eases its recognition during the inspection, and the 
more-often found puparia are black with an array of 
dorsal spines. Its quarantine status is both regulated by 
EPPO and EU directives. The genus Aleurocanthus 
Quaintance et Baker is regulated (as Aleurochantus spe-
cies) by EU Annex IIA1 Council Directive 2000/29/EC 
(Anonymous, 2000). This bans the introduction and dis-
semination of all the species of the genus in all member 
states. A. spiniferus is an EPPO quarantine species now 
moved from A1 to A2 list (Anonymous, 2011). Outside 
the EPPO-region, it is recorded in the quarantine pest 
lists of Argentina, Bermuda, Chile, Ecuador, French 
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Polynesia, Israel, Mexico, Morocco, New Caledonia, 
New Zealand, Paraguay, Peru, Turkey, Uruguay (Opa-
towski, 2006) and NAPPO (Anonymous, 1997). Online 
pest data sheets are also available from Gyeltshen et al. 
(2010). 
 
Pest identification and control 

A. spiniferus identification requires slide mounting of 
puparia and taxonomic skills because of its similarity 
with Aleurocanthus woglumi Ashby, another Citrus ma-
jor pest not yet introduced in the EPPO area (Anony-
mous, 1997). However, with skill and perfect specimens 
determination can be carried out with a stereomicro-
scope. Recently, two papers described new cryptic spe-
cies and showed the importance of the study of sex-
related dimorphism and the intraspecific variation of 
characters, the influence of the preparation technique on 
the interpretation of morphological characters and the 
general complexity of the genus (Dubey and Ko, 2012; 
Kanmiya et al., 2011). On the basis of these papers, the 
confirmation of Jon Martin (Natural History Museum 
London) (Porcelli, 2008) and additional research, we 
confirm the identity of the Italian A. spiniferus. It is 
noteworthy that experience is a prerequisite for a reli-
able identification of specimens of this taxonomic com-
plicated genus and the decrease of experienced taxo-
nomic workers hampers the study of it. 

A. spiniferus is a polyphagous insect, here reported to 
infest 90 plant species of 38 plant families. It is consid-
ered as one of the most destructive aleyrodid Citrus 
pests in tropical Asia and the seventh most important 
Citrus pest in Japan (Anonymous, 1975), in Australia 
(Gillespie, 2012) and USA (Jeffers, 2009). 

A. spiniferus is a common and sometimes serious pest 
of Citrus and other plants in the Indo-Malayan region 
(Clausen et al., 1978). It is also considered a pest of tea 
in the Guangdong province of China (Xie, 1993) and 
recorded as a serious pest of roses in India (David and 
Subramaniam, 1976). 

In general, chemical control has not proved to be ef-
fective against orange spiny whitefly or other whiteflies 
(Gyeltshen et al., 2010). Frequent use of pesticides is 
harmful to natural enemies, and inappropriate timing of 
sprays seems to contribute to the increased severity of 
infestation (Zhang, 2006). 

A. spiniferus appears to be fairly well controlled by 
natural enemies in its native countries, but is liable to 
cause problems if introduced into new areas (Anony-
mous, 1997). Biological control, using hymenopteran 
parasites, has proved to be economic and effective in 
several regions of the world (Clausen et al., 1978; Qu-
ezada, 1974; Smith, 1945). 

Ten parasitoids of A. spiniferus are listed by Evans 
(Evans, 2008) and Silvestri (Silvestri, 1928). Eight spe-
cies of this group are shared with the related A. 
woglumi, native from South-East Asia, which invaded 
Jamaica in 1913 (Swezey and Vasquez, 1991). Most 
species are small wasps belonging to the family 
Aphelinidae: Ablerus connectans Silvestri, Encarsia di-
vergens (Silvestri), Encarsia ishii (Silvestri), Encarsia 
merceti modesta Silvestri, Encarsia nipponica Silvestri, 
Encarsia opulenta (Silvestri), Encarsia smithi (Silves-

tri), Eretmocerus serius Silvestri, Eretmocerus silvestrii 
Gerling. But also Amitus hesperidum Silvestri (Platy-
gastridae) is mentioned. 

The species was quickly brought under control in Ja-
pan by the introduction of E. smithi from China (Guan-
gdong) in 1925, giving parasitoidism rates of 65-90% 
(Clausen et al., 1978). The pest was under control on 
Citrus in Guam by importation and establishment of E. 
smithi and A. hesperidum from Mexico in 1952; how-
ever, whiteflies populations infesting Rosa spp. and Vi-
tis spp. were controlled not so successfully (Clausen et 
al., 1978). A study in Southern Africa (van den Berg et 
al., 2000) shows that chemical control may succeed if a 
previous classical biological control campaign has low-
ered the pest population. This approach brought signifi-
cant pest control within eight months from the release of 
E. smithi in commercial orchards with consequent mean 
parasitoidism rate of about 80% (van den Berg and 
Greenland, 1997). 

E. smithi was also successfully introduced to Hawaii 
from Japan in 1974 to control the pest (Anonymous, 
1975). In Micronesia, introduction of E. smithi from 
Guam (1988) has controlled the pest on Citrus within 
two years (Muniappan et al., 1992; Suta and Esguerra, 
1993). 

The aim of this work is to assess the OSW status in 
Puglia and to suggest Augmentative Biological Control 
(ABC), a promising control means in Italy. Bio-control 
is needed to lower the pest population pressure in the 
country, thus making chemical control in orchards ef-
fective. This approach lowers the risk to elicit pesticide-
tolerant or -resistant pest strains. 
 
 
Materials and methods 
 
During the period 2009-2011, in April and September, 
all municipalities in Lecce District were surveyed for 
the presence of A. spiniferus. Suitable host plants were 
checked for the presence of all stages (figures 1, 2, 3, 4), 
in orchards, private and urban gardens, ornamentals, 
tree-lined streets, park areas and natural reserves. More- 

 
 

Figure 1. A. spiniferus puparium, note the long dorsal 
glandular spines and overlaying exuvia (SEM). 
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Figure 2. Juveniles and puparia underside a Citrus leaf. 
 
 

 
 

Figure 3. Pedunculate egg attached to leaf host (SEM). 
 
 

 
 

Figure 4. Adults in reproductive aggregation under an 
immature Citrus leaf. 

 
 

over, in 2011 we inspected all municipalities on the 
border of Lecce-Brindisi and Taranto district, namely 
Torchiarolo, San Pietro Vernotico, Cellino San Marco, 
San Donaci, San Pancrazio Salentino, Avetrana and 
Manduria. 

Inspections started in the city centre, they were then 
extended to boundaries and orchards, along the main 
routes looking for infested host plant species. We col-
lected specimens mostly from young fully mature leaves 
on the basal part of the infested trees. 

Contrary to leaves infested with puparia and eggs, 
which occur on all parts of trees, adults are easily de-
tected on the lower leaf blade, at the twig-tip, and they 
look like dark spots. Aggregations of adults were scored 
on young leaves on the tree-top. Special attention was 

paid to the internal part of the crown where the pest was 
searched on shaded and overcrowded trees. 

Pictures and notes were taken on site, but the material 
sampled was brought to the laboratory in plastic bags 
taking care to seal the infested material in order to pre-
vent the escape of adults during transport. 

Puparia were slide-mounted, either by quick-mounts 
method (Martin et al., 2000) or in Canada balsam fol-
lowing the suggestions of Pizza and Porcelli (Pizza and 
Porcelli, 1993) and Martin (1999). Dense black puparia 
were bleached with a cold mixture of 30-volume am-
monia and 20-volume hydrogen peroxide (Martin, 1999; 
Anonymous, 2004). 

Mounted specimens were identified following Silves-
tri (Silvestri, 1928: taking into special account the note 
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on page 2; Bink-Moenen, 1983; Kanmiya et al., 2011; 
Martin, 1987; 1999). 

Laboratory observations were taken by stereomicro-
scope, light compound microscope equipped for bright 
field and phase contrast and Hitachi TM3000 low pres-
sure Scanning Electron Microscope (SEM). 

Small-scale breeding was set-up in Petri dishes to 
study predator behaviour and to obtain adults evasion 
from puparia. A Hitachi TM3000 SEM was used for 
electron microscopy observations and studies. 
 
 
Monitoring results 
 
The first Citrus infestation by A. spiniferus was re-
corded in Lecce District in April 2008 (Porcelli, 2008) 
in a Citrus backyard orchard. The pest was there at a 
low-level population for one to three years, without 
spreading. Later, by the end of 2008 A. spiniferus spread 
around, thus eliciting the alarm of the local growers. 
Countrywide collection activities showed that 13 mu-
nicipalities in the Lecce District were invaded by A. 
spiniferus (Nutricato et al., 2009): Alezio, Casarano, 
Collepasso, Gallipoli, Matino, Melissano, Parabita, Ra-
cale, Ruffano, Sannicola, Scorrano, Supersano and Ta-
viano. At that time A. spiniferus appeared as a major 
pest to many wild and economic plants; however, it was 
restricted to a small area of Puglia Region. 

At the end of 2009, the pest spread further infesting 68 
of the 97 municipalities of Lecce District with a various 
degree in infestation intensity. 

One year later, A. spiniferus infested 88 municipalities 
but was still absent in Diso, Guagnano, Melendugno, 
Novoli, Salice Salentino, Squinzano, Trepuzzi, Uggiano 
la Chiesa and Veglie. These nine uninfested municipali-
ties are located along Brindisi-Taranto Districts border, 
on the Adriatic coast, at the north edge of the infested 
area. 

During 2011 the pest spread into the villages along-
side the Adriatic coast, only Diso and Melendugno be-
ing pest-free, apparently. 

Inspections in April 2011 showed pest outbreaks in 
San Pancrazio Salentino, a village in Brindisi District 
where A. spiniferus was recorded for the first time on 
Citrus limon in a private garden. 

Two maps report the spreading of the pest in Puglia 
Region (figure 5) and different infestation intensity 
(figure 6) by municipalities, both based on inspection 
results carried out to the end of 2011. The colour is re-
lated to the first pest presence in the area. In general, the 
older the infestation the higher the population; thus, the 
infestation level increases over time. Consequently, the 
most dense pest populations were found in the early in-
festation sites and at sea level. So, uninfested areas are 
green, low and moderately infested areas are yellow and 
orange, severely infested are red. 
OSW is a very polyphagous insect species and infests 
Rutaceae, Vitaceae, Araliaceae, Ebenaceae, Legumino-
sae-Caesalpiniaceae, Malvaceae, Lauraceae, Moraceae, 
Punicaceae and Rosaceae in Italy. A detailed list of host 
plants is given in table 1. During our monitoring in Italy, 

 
 
Figure 5. Spreading and distribution map of Aleurocan-

thus spiniferus up to 2011. 
 
 
 

 
 
Figure 6. Infestation level of Aleurocanthus spiniferus 

in 2011. 
 
 
A. spiniferus was found to infest leaves of unreported 
host plants in urban areas, parks and natural protected 
habitats such as Citrus spp., Diospyros kaki, Ficus 
carica, Laurus nobilis, Malus cv, Morus alba, Punica 
granatum, Pyrus spp., Rosa sp. and Vitis spp. 

The pest also infests the wild flora such as Hedera he-
lix, Laurus nobilis, Prunus sp. and Salix sp. 
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Table 1. Host plant species list of A. spiniferus. 
 

Host plant families Host plant species References 
Annonaceae Annona cherimola × squamosa Mill.  Gillespie, 2012 
 Annona muricata L. Gillespie, 2012 
 Annona reticulata L. Takahashi, 1941b 
 Annona squamosa L. Takahashi, 1941b 
 Rollinia deliciosa Saff. Gillespie, 2012 
Apocynaceae Plumeria rubra L. Martin, 1985 
Araliaceae Hedera helix L. new record 
 Fatsia sp. new record 
Arecaceae Cocos nucifera L. Evans, 2008 
Asteraceae Synedrella nodiflora (L.) Gaertn. Gillespie, 2012 
Betulaceae Alnus formosana (Burkill) Makino Dubey and Ko, 2011 
Caesalpiniaceae Cassia siamea Lam. Gillespie, 2012 
Chrysobalanaceae Maranthes corymbosa Blume Gillespie, 2012 
Convolvulaceae Erycibe acutifoliae Hayata Takahashi, 1933 
Ebenaceae Diospyros kaki Thunb. Kuwana, 1928 
 Diospyros maritima Blume Gillespie, 2012 
Elaeocarpaceae Sloanea dasycarpa (Benth.) Hemsl. Takahashi, 1956 
Ericaceae Rhododendron ellipticum Maxim. Dubey and Ko, 2011 
Euphorbiaceae Macaranga tanarius (L.) Müll. Arg. Martin, 1999 
 Manihot esculenta Crantz Gillespie, 2012 
 Sapium sebiferus (L.) Dum. Cours. Mound and Halsey, 1978 
Fabaceae Bauhinia championii (Benth.) Benth. Evans, 2008; Dubey and Ko, 2011 
 Ceratonia siliqua L. new record 
 Entada phaseoloides (L.) Merr. Martin, 1999 
 Myroxylon japonicum (Thunb.) Makino Kuwana, 1928 
 Vigna sesquipedalis (L.) Fruwirth Evans, 2008 
Flacourtiaceae Casearia aculeata Jacq. Evans, 2008 
 Scolopia oldhamii Hence Dubey and Ko, 2011 
Hamamelidaceae Liquidambar formosana Hence Takahashi, 1956 
Lardizabalaceae Akebia lobata Dekne. Kuwana, 1928 
 Akebia longiracemosa Matsum. Dubey and Ko, 2011 
Lauraceae Cinnamomum camphora (L.) J. Presl. Jeffers, 2009 
 Laurus nobilis L. new record 
 Persea zuihoensis (Hayata) H.L. Li Evans, 2008 
 Phoebe formosana (Hayata) Hayata Dubey and Ko, 2011 
Lecythidaceae Barringtonia acutangulata (L.) Gaertn. Gillespie, 2012 
Leguminosae Entada phaseoloides (L.) Merr. Gillespie, 2012 
Malvaceae Gossypium sp. Jeffers, 2009 
 Hibiscus cannabinus L. Evans, 2008 
 Hybiscus sp. Martin, 1985 
 Hibiscus rosa-sinensis L. Gillespie, 2012 
 Hibiscus tiliaceus L. Martin, 1999 
 Malva sp. new record 
 Urena lobata L. Gillespie, 2012 
Meliaceae Toona ciliata M. Roem. (= australis) Gillespie, 2012 
Meliosmaceae Meliosma rigida Siebold et Zucc. Gillespie, 2012 
Moraceae Ficus capensis Thunb. Evans, 2008 
 Ficus carica L. new record 
 Ficus racemosa L. Jeffers, 2009 
 Ficus sp. Martin, 1999 
 Morus alba L. new record 
 Streblus sp. Evans, 2008 
Myrsinaceae Maesa perlaria (Lour.) Merr. Dubey and Ko, 2011 
Myrtaceae Psidium guajava L. Jeffers, 2009 
 Syzygium samarangenese  (Blume) Merr. et L.M. Perry Dubey and Ko, 2011 
Piperaceae Piper kadsura (Choisy) Ohwi Dubey and Ko, 2011 
Punicaceae Punica granatum L. new record 
Rosaceae Cydonia cv new record 

(Continued)
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(Table 1 Continued) 
Host plant families Host plant species References 
Rosaceae Eriobotrya japonica (Thunb.) Lindl. Takahashi, 1934b 
 Malus cv new record 
 Prunus armeniaca L. new record 
 Prunus persica (L.) Batsch Jeffers, 2009 
 Prunus serotina Ehrh. Evans, 2008 
 Prunus cv new record 
 Pyracantha coccinea M. Roem. new record 
 Pyrus communis L.  Jeffers, 2009 
 Pyrus pyraster (L.) Du Roi new record 
 Pyrus pyrifolia (Burm. F) Nakai Jeffers, 2009 
 Pyrus serotina Rehder Kuwana, 1928 
 Pyrus cv new record 
 Rosa indica L. Kuwana, 1928 
 Rosa chinensis Jacq. Mound and Halsey, 1978 
 Rosa sp. Dubey and Ko, 2008 
 Rosa cv Gillespie, 2012 
Rubiaceae Gardenia jasminoides J. Ellis Dubey and Ko, 2011 
 Mussaenda pubescens Dryand. Dubey and Ko, 2011 
Rutaceae Citrus aurantium L. Jeffers, 2009 
 Citrus bigaradia Loisel. Evans, 2008 
 Citrus limon (L.) Burm. F. Mound and Halsey, 1978 
 Citrus sinensis (L.) Osbeck Mound and Halsey, 1978 
 Flindersia sp. Gillespie, 2012 
 Murraya koenigii (L.) Spreng. Dubey and Ko, 2008 
 Zanthoxylum [Fagara] nitidum (Roxb.) DC. Takahashi, 1956 
Sabiaceae Meliosma rigida Siebold et Zucc. Takahashi, 1933 
Salicaceae Salix sp. Takahashi, 1956 
Sapindaceae Cupaniopsis anacardiodes (A. Rich.) Radlk. Gillespie, 2012 
 Ganophyllum falcatum Blume Gillespie, 2012 
Theaceae Camellia sinensis (L.) Kuntze Jeffers, 2009 
Ulmaceae Aphananthe philippinensis Planch. Gillespie, 2012 
Urticaceae Boehmeria densiglomerata W.T.Wang Dubey and Ko, 2011 
 Boehmeria blinii H.Lév. Dubey and Ko, 2011 
Vitaceae Parthenocissus tricuspidata (Siebold et Zucc.) Planch. new record 
 Vitis vinifera L. Kuwana, 1928 
 Vitis cv new record 
 
 
Discussion 
 
Diso and Melendugno villages seem to be free from in-
festation, but we assume that a very low level of infesta-
tion may escape the sampler’s efforts. Moreover, many 
host plants grow in backyards and private gardens and, 
thus, cannot be easily inspected. 

Adults of Aleurocanthus are able to fly down-wind 
over a short distance, although this may not be a mode 
of long-range dispersal (Meyerdink et al., 1979). It may 
move between countries on host plant material or possi-
bly on fruits (Anonymous, 1997). Aleurocanthus spp. 
have been intercepted on the leaves of infested host 
plants moving in international trade (Anonymous, 
1988). In our infestation we presume A. spiniferus was 
introduced in a single event. 

The introduction of this whitefly species has had sev-
eral consequences: 

1. A strong disturbance of natural and artificial envi-
ronments by an increase in the use of pesticides in 
economic and recreation areas and in private gar-

dens. Moreover, it is spreading on the wild flora 
that is now the main pest reservoir in Italy. 

2. Plants are damaged by sap-sucking and by excreting 
copious amounts of honeydew that coats leaf and 
fruit surfaces. Sooty mould develops quickly on 
this honeydew as flakes that can be peeled off from 
the leaves. The plant blackening reduces respiration 
and photosynthesis giving low quality, small and 
permanently black-stained products, resulting in 
plants and fruits non tradeable (figures 7 and 8). 

3. In order to dispose blackened vegetation, growers 
severely prune infested branches in their orchards 
burning them, eventually. This measure resolves 
into re-sprouting of abundant twigs and, thus, into 
new intense infestations. 

4. Weakening of severely infested trees results in dis-
coloration of leaves and defoliation, dieback of 
branches and twigs, disfigured plants, deformed 
and dropping fruits. 

The pest damages and destroys the orchards severely. 
Injuries resemble those of A. woglumi: ultimately trees 
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Figure 7. Citrus leaves blackened by sooty mould. 
 
 

 
 
Figure 8. Harvested oranges ruined by sooty mould. 
 
 

 
 
Figure 9. C. arcuatus larva preying on A. spiniferus 

immatures. 

are stunted, cease to flower and to produce fruit, and 
may become so weakened that they are unable to with-
stand unfavourable soil or weather conditions and inva-
sion by diseases (Russell, 1926). 

In Florida and in the Gulf States whiteflies reduced 
Citrus production by over 45-50% if not properly man-
aged (Bambara, 2011). Chemical control alone is both 
expensive and ineffective (Gyeltshen et al., 2010) and, 
after overwintering as nymphs and puparia, infestations 
grow considerably in spring-summer starting from ne-
glected orchards and wild flora. 

Chemical control using neonicotinoids (Imidacloprid) 
is not an option in Italian Citrus orchards because it dis-
rupts effective classical biological control against the 
woolly whitefly Aleurothrixus floccosus (Maskell) with 
consequent secondary pest resurgence and pesticide re-
sistance. Moreover, the use of neonicotinoids is now 
restricted by the European Commission Implementing 
Regulation N° 485/2013 (Anonymous, 2013). 

Low impact insecticides and fungicides like Soap 
Salts and Oils should be useful to control crawlers and 
sooty mould until the effective classical biological con-
trol establishment. Soft soaps and wetting agents gave 
incomplete pest control but can be considered for low 
infestation level containment. 

All the same, pesticides should be distributed at very 
low population levels on young, fully extended leaves 
due to the oviposition preferences of the pest. 

The spread of the pest remains unchallenged by indige-
nous natural enemies, because ineffective predators or 
parasitoids have been found on it, until now. Only larvae 
of Clitostethus arcuatus (Rossi) (Coleoptera Coccinelli-
dae) were observed preying eggs and 1st and 2nd instar 
nymphs of A. spiniferus on infested plants (figure 9). 

The introduction of such useful parasitoids, in particu-
lar E. smithi, in a CBC program seems to be the only 
effective measure to control A. spiniferus in Italy. 

Moreover, CBC is prevented in Europe by the Habi-
tats Directive 92/43/EEC and in Italy by transposed 
regulations (DPR 357/1997, DPR 120/2003) so we will 
try to discover effective indigenous natural enemies 
which may be useful in an ABC program, the only 
available chance at the moment. 

In the present situation the only option for pest control 
is to find indigenous effective natural enemies by expos-
ing infested Citrus plants as baits in semi-natural envi-
ronments. 

A. woglumi which is destructive in Central America 
and successfully biologically controlled in El Salvador 
(Caballero, 1992), Nicaragua (Swezey and Vasquez, 
1991) and Dominican Republic (Pierre et al., 2000), 
shares at least a part of the predator parasite complex 
with that of A. spiniferus. This experience shows that 
rapid response is crucial to minimize damages and 
spread of an introduced exotic pest (Pierre et al., 2000). 
 
 
Conclusion 
 
A heavy infestation on Citrus caused by A. spiniferus 
was recorded for the first time in Lecce District in April 
2008 (Porcelli, 2008). Presumably, OSW was acciden-
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tally introduced from Southeast Asia, where it is indige-
nous, and it is a severe threat to Citrus crops. 

During the period 2008-2011 A. spiniferus occupied 
the whole District of Lecce thus entering Brindisi Dis-
trict in San Pancrazio Salentino. The pest is fully accli-
matized in South Italy where it finds the proper condi-
tions to spread, damaging Citrus and other fruits and 
crops. 

Besides it is rapidly spreading by transport of infested 
plant material. Passive pest dispersion should be che-
cked in order to avoid unwanted dissemination on major 
routes. This will preserve major Citrus-production areas 
in Calabria and Sicily. 

Moreover, we must pay special attention to competi-
tive displacement abilities of this exotic species in order 
to preserve natural and protected environments. Impor-
tant to note is that native and exotic ornamental plant 
species play a major role as pest reservoirs, thus com-
promising chemical control efforts. 

Neither classical biological control nor augmentative 
biological controls are effective or possible today. 

The situation is an economically and ecologically im-
portant issue, not only for Italy but also for the whole 
Mediterranean region. In Central America there is a lot 
of experience with the release of parasites and predators 
of the related A. woglumi under different circumstances. 

Therefore, it is urgent to develop and implement new 
regulations to permit CBC based on a proper risk-
assessment of the natural enemy. 
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