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Efficiency of biological control against citrus whiteflies in Italy (*)

Abstract - Three harmful citrus-feeding whiteflies reached Italy during the
last twenty-five years; they all have been efficiently controlled through
biological methods and the serious problems deriving from their initial
infestations were rapidly solved. In particular, Dialeurodes citri (Ashmead),
which invaded the Italian citrus orchards starting from the early sixties, has
been pushed under low population levels by the introduction of Encarsia
lahorensis (Howard); thus the whitefly only occasionally infests at present
citrus groves, as a consequence of the relevant parasitization (up to
70-80%) by the Aphelinid. Two species of parasitoids have been more
recently released for biological control of the Woolly Whitefly,
Aleurothrixus floccosus (Maskell), which massively spread in Italy at
beginning of the eighties; one of them, Cales noacki Howard, well
established itself in the new agrosystems, performing, in lack of limiting
factors (i.e. high temperatures and low relative humidity), a generally
appreciable control of the whitefly, in spite of the frequent late summer
outbreaks of the latter. Recently, at last, appreciable activity has been
locally shown by Encarsia meritoria Gahan against the latest whitefly
arrived in Italy, Parabemisia myricae (Kuwana); yet the most successful
results in controlling this insect have been obtained through the
introduction from Israel of Eretmocerus debachi Rose & Rosen, which
allowed a quick reduction in the infestation levels by the whitefly.

Riassunto - Efficacia del controllo biologico contro gli aleirodi degli agrumi
in Italia.

Negli ultimi venticinque anni gli agrumeti italiani sono stati progressiva-
mente infestati da tre specie esotiche di Aleirodi, contro i quali il controllo
biologico con 'impiego di entomofagi ha consentito di ottenere apprezzabi-
li successi. In particolare, il Dialeurodes citri (Ashmead) ha raggiunto una
notevole diffusione, con indici d’infestazione talvolta alquanto elevati, nel-
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la maggior parte delle aree agrumicole italiane, a partire dai primi focolai
individuati sin dagli inizi degli anni sessanta. L’introduzione e la conse-
guente diffusione di Encarsia lahorensis (Howard) ha comunque determina-
to un notevole decremento nelle popolazioni del fitofago, che allo stato at-
tuale, grazie ai rilevanti livelli di parassitizzazione da parte dell’Afelinide
(fino al 70-80%), supera solo occasionalmente la soglia di dannosita. Pid
recentemente, per il controllo biologico di Aleurothrixus floccosus (Ma-
skell), diffusosi negli agrumeti italiani da poco piu di un decennio, sono
state introdotte due specie di parassitoidi di origine neotropicale. Fra essi, il
Cales noacki Howard ha evidenziato una brillante capacita di acclimatazio-
ne ai nuovi ambienti, fatta eccezione per la sua particolare sensibilita alle
alte temperature e alla ridotta umidita relativa, che lo rendono alquanto
vulnerabile nel corso dei mesi estivi; cid determina molto spesso, a fine
estate-inizio autunno, una crescita dei livelli d’infestazione da parte dell’a-
leirode, che si mantiene invece a basse densita di popolazione nella restante
parte dell’anno. Per finire, in varie regioni agrumetate dell’Italia meridio-
nale si & recentemente diffusa, a livelli di dannositd spesso assai elevati, la
Parabemisia myricae (Kuwana), nei cui confronti I’ Afelinide Encarsia meri-
toria Gahan ha manifestato apprezzabili capacita di controllo biologico so-
lo in condizioni ambientali assai localizzate. Migliori risultati, con la conse-
guente rapida riduzione dei livelli d’infestazione da parte dell’aleirode, si
sono invece ottenuti con l'introduzione da Israele di Eretmocerus debachi
Rose & Rosen ¢ la sua capillare diffusione negli areali agrumicoli infestati.
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INTRODUCTION

Plants of the genus Citrus L. are frequently infested all over the world by
Homoptera Aleyrodoidea. As far as presently known, more than 60 whitefly
species, both in the Aleyrodinae and Aleyrodicinae, are listed as living on such
plants (Mound & Halsey, 1978). Some of them have a relevant economic
importance in citrus-groves, deeply interfering with the productivity of such
plants; on the contrary, the greatest part of species are of minor practical
importance and their records on citrus, reported by the literature, should be
mostly related to their unfrequent occurrence on these plants.

Such a distinction between economically important and non-important
citrus-feeding whiteflies cannot have a permanent value, of course. In fact, all
whitefly records on citrus plants are based on findings of young stages of these
insects attached to the leaves, thus proving their non-casual occurrence but their
real fitness for developing on the mentioned plants. In case of whiteflies which
are accidentally introduced in a new area, starting from their native regions,
deep differences may be found in the new environment, involving the regulating
factors of their populations. Thus, when a whitefly species reaches a new



S. Barbagallo, S. Longo, 1. Patti, C. Rapisarda: Biological control against citrus whiteflies 123

territory, the possible improvement in its biotic power and reproductive rate,
together with the eventual lack of suitable alternative host plants, may cause a
«whitefly/citrus host plant» relation which is almost different from the one the
insect shows in the native region, leading to the outbreak of the pest. Moreover,
it is worth to point out how the injuriousness of minor citrus-feeding whiteflies
may also increase within their own native environments, as a consequence of
the break down in biological balances, which is highly frequent in the
agrosystems.

Therefore, our future attention should not be exclusively devoted to those
whitefly species which presently damage citrus-groves in several parts of the
World, but it should be extended to the whole group, in order to timely
evidence possible outbreaks of secondary species or their diffusion.

From this point of view, whiteflies undoubtedly represent some of the most
important citrus pests.

DAMAGES BY CITRUS-FEEDING WHITEFLIES

Injuries caused by the whiteflies to the infested plants are mainly related to
their trophic activity, since both adults and, above all, nymphs of these insects
sting the foliar tissues by means of their mouth stylets, sucking the sap.
Production of honey-dew, especially abundant by the nymphs, is a direct
consequence of both this kind of nutrition and the peculiar structure of the
digestive system in the whiteflies. Sooty-mould usually stratify on these sugary
excrements.

A large amount of protective waxy filaments is dorsally produced by the
nymphs of numerous whitefly species, especially belonging to the subfamily
Aleyrodicinae (however, various Aleyrodinae are worth mention, too, such as
the species of the genus Aleurothrixus Quaintance & Baker); in case of strong
infestations, the mixture of wax with honey-dew forms a continuous coat over
the foliar surface, thus limiting the gaseous exchanges of the same leaf.

In conclusion, some citrus-feeding whiteflies may variously deform the
infested plant tissues, as in the case of the characteristic leaf crenelation caused
by Parabemisia myricae.

CITRUS-FEEDING WHITEFLIES OCCURRING IN ITALY
No whiteflies were known in the Italian citrus-groves up to the first half of

the sixties. At present, less than thirty years after, a complex of six species has
already been evidenced in this Country on plants of the genus Citrus
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(Rapisarda, 1990b). Fortunately, not all these whiteflies are of practical
importance, some of them playing a secondary role in the culture.

Aleurothrixus floccosus (Maskell). Probably of neotropical origin, this
whitefly secondarily spread over North America, various African Countries,
Canary Islands, Réunion and Western Mediterranean Region (France, Italy,
Morocco, Portugal, Spain, Tunisia (Barbagallo et al., 1986; Chermiti, pers.
comm.). As to the latter basin, it is supposed to occur also in Algeria, Egypt,
Lybia and Middle East (Liotta & Maniglia, 1983). In Italy, the insect has been
firstly recorded in Liguria, during the early seventies (Onillon & Onillon, 1972);
later on, it has been found in various other regions, such as Sicily (Genduso &
Liotta, 1980), Campania (Iaccarino, 1981), Sardinia (Delrio et al., 1982),
Calabria and Latium (Longo et al., 1985), Apulia (Ippolito & Laccone, 1987),
Basilicata (Tranfaglia et al., 1989).

The whitefly has a wide range of host plants, being reported in the literature
on plants of about twenty genera. However, in the newly colonized
environments, such as the Mediterranean Region, it shows a marked preference
for citrus, highly infesting all the cultivated species of the group. On these
plants, and under the economical point of view, 4. floccosus is presently the
© most important whitefly occurring in the Italian territory.

The insect shows in Italy 4-5 yearly generations (Liotta, 1982; Ortu & Ibba,
1985). It almost continuously develops during the year, yet its populations
decline during winter as a'consequence of both climatic conditions and the
slackened flushing rhythm of its host plants. On the contrary, development of
the insect is improved during summer, thus causing its stronger infestations in
early autumn.

Bemisia afer (Priesner & Hosny). A widely diffused species, presently
recorded in various African Countries, Madagascar, Great Britain, Italy, Spain,
India, Pakistan and China (Mound & Halsey, 1978; Halstead, 1981;
Bink-Moenen, 1983; Yan, 1988). In Italy (where it has been reported in the past
under the names of B. citricola Gomez-Menor and B. hancocki Corbett), B.
afer has been noted only in few regions up to now (Campania, Liguria and
Sicily) (Mineo & Viggiani, 1975; Patti & Rapisarda, 1981; Vidano & Navone,
1987), but it is reasonable to believe in its wider diffusion and its ancient,
endemic occurrence in this Country.

The whitefly is highly polyphagous and a lot of its host plants are reported
in the literature; it also shows well marked variations in the characters of pupa
case, in relation to the hair structure of the host leaves.

It is very common in the mentioned Italian citrus areas, but always in very
low population densities, thus being of no economic importance.
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Bemisia tabaci (Gennadius). A cosmopolitan and very polyphagous species,
which is presently increasing its harmfulness to cultivated plants in various
parts of the World. It has been known for a long time in the Italian territory,
especially in the southern regions (Rapisarda, 1990a), yet its occurrence on
plants of the genus Citrus (though at very low densities and apparently giving
no damages) has been only recently (1991) verified in Sicily, on small
sour-orange plants growing in a greenhouse. Such an attitude of the insect to
develop on citrus was known till now only in Israel (Bodenheimer, 1951;
Avidov & Harpaz, 1969).

Dialeurodes citri (Ashmead). It is probably native from the Indian region,
but it is presently spread over nearly the whole temperate zone of the World, so
that its geographical distribution involves, in addition to the Oriental and
Palaearctic Regions, also the North and South American Countries (Mound &
Halsey, 1978). The whitefly is widely present in Mediterranean environments
and its occurrence is known in all the citrus areas of this Basin (Barbagallo et
al., 1986). As to Italy, in particular, it is known in all regions where citrus are
cultivated.

The whitefly lives on numerous plants of different families, though showing
a remarkable preference for citrus, at least where it has been introduced.
Suitable climatic conditions allow D. citri to perform up to 5-6 yearly
generations; in Italy, it shows only 2-3 generations, overwintering in the
nymphal stage (especially as 4™ instar) and with adults flying in May, July and
(only a fraction of the total population) in September-October (Barbagallo &
Patti, 1978). ,

Infestations by this whitefly have been very serious in Italian citrus-groves
till about ten years ago, but it is presently an almost rare species, most likely as
a consequence of the activity of its natural enemies. Nowadays, injurious
infestations by D. citri may be only found in restricted citrus areas of the
Country.

Parabemisia myricae (Kuwana). First record of this species in Italy goes
back to summer 1990, when it has been found in citrus areas of Sicily
(Rapisarda et al., 1990a) and Calabria (Longo et al., 1990b). Yet the Japanese
Bayberry Whitefly was already known in the Mediterranean more than ten
years ago, having been initially reported from Israel (Sternlicht, 1979) and soon
after from Cyprus (Swirski, 1985), Turkey (Anonym, 1986) and Syria (Viggiani,
1988); moreover, the whitefly is further on enlarging its diffusion in this basin
and its occurrence is already recorded in Spain (Martin, in litteris), Morocco
(Abbassi, in litteris) and Tunisia (Chermiti, pers. comm.). In addition to the
mentioned Countries, P. myricae occurs in the far eastern regions of Asia
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(Japan, Malaysia, Taiwan) (where the species is likely to be native) and
California (Mound & Halsey, 1978; Rose et al., 1981).

Similarly to the previous species, it is highly polyphagous but with a marked
preference for Rutaceae of the genus Citrus. On these plants, P. myricae
exclusively oviposits on very young sprouts, where its young stages settle,
causing typical deformations of the leaves, such as crenelations of the margins
and pittings of surfaces (Longo et al., 1990a; Rapisarda et al., 1990b).

As far as presently known, P. myricae is a parthenogenetic species, with
very rare males (Rose et al., 1981; Swirski et al., 1986; Longo et al., 1990a).
Various yearly generations (with frequent overlaps) are shown by this whitefly,
which overwinters in the nymphal stage. In particular, seven generations have
been performed by P. myricae in Southern Italy (Rapisarda & Pavone, 1992).

Trialeurodes vaporariorum (Westwood). A well known whitefly, occurring
in nearly all the tropical and subtropical regions, as well as, under greenhouses,
at higher latitudes. Its development on citrus is reported both in northern
(Arzone & Vidano, 1983) and southern (Barbagallo et al., 1986) Italian regions;
yet it is an occasional pest, normally of no practical importance on these plants.

BIOLOGICAL CONTROL OF CITRUS-FEEDING WHITEFLIES: GENERAL OUTLINES

Due to their negative action on development and productivity of the host
plants, citrus-feeding whiteflies need to be directly controlled when serious
infestations occur. Various researches have been carried out on this topic in
several parts of the World, showing how good results may be achieved through
the opportune application of biological control methods, indicated everywhere
as the most suitable and resolutive ones. The reasons of such a success should
be mainly looked for in the positive effects which follow the restoration of
natural antagonistic relationships between insect pests and their entomophagous
species, particularly stressed in case of insects, such as the citrus-feeding
whiteflies, of exotic origin and recently introduced in a new environment. For
this reason, chemical control applications should be normally avoided, being
required only for very strong infestations by citrus-feeding whiteflies, when it is
necessary to timely reduce their populations. However, also in this case, a
rational control intervention is completed when, after the treatment, the
repopulating is ensured by the complex of entomophagous species.

Citrus-feeding whiteflies have efficacious antagonists within various groups
of Arthropods. Among the predators, Mites may be firstly mentioned in a
phylogenetic order, especially the species belonging to the family Phytoseiidae
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(Amblyseius spp., Euseius spp. and Typhlodromns spp.), which actively prey
upon whitefly eggs and nymphs (Wisoki & Cohen, 1983).

As to the Imsects, various orders include predators of whiteflies. For
instance, some Thysanoptera, of the families Phlacothripidae and Thripidae,
are reported in the literature as preying upon whiteflies, as in the case of
Aleurodothrips fasciapennis (Franklin) and Haplothrips merrilli Watson,
indicated as predators of Dialeurodes citri and Aleurothrixus floccosus
respectively (Morrill & Back, 1912; Fulmek, 1943).

A lot of predator species are also known in the Rhynchota, normally having
a wide food range but very often addressing their attention to the whiteflies.
Such kind of behaviour has been noted in various Heteroptera Gymnocerata,
such as Anthochoridae, Miridae and Reduviidae. Some of these species may
show a relevant activity and may be properly used in biological control
programs of economically important whitefly species, as in the case of Mirid
bugs against the greenhouse whitefly Trialeurodes vaporariorum (Arzone et al.,
1990).

Neuroptera are another group of commonly active predators of whiteflies.
In particular, various Chrysopidae (Chrysopa spp., Chrysoperla spp.) may be
evidenced on whitefly colonies during spring and autumn, thus in coincidence
with aphid infestations, which are their basic preys; in such periods, both adults
and larvae of these lacewings feed on eggs and nymphal stages of whiteflies
(Bodenheimer, 1951). Similar behaviour is shown by various Conyopterigidae
(Conwentzia spp., Semidalis spp.), whose occurrence among whitefly colonies
is evidenced through the unmistakable subcircular, about 5 mm in diameter,
cocoons, made up by the mature larvae on the leaves.

Occasional predators of Homoptera Aleyrodoidea are known also in the
Diptera, such as species of the families Cecidomyidae (Cleodiplosis spp.,
Lestodiplosis spp.), Drosophilidae (Acletoxenus spp.) and Syrphidae (Bacca
spp.) (Mound & Halsey, 1978); vyet they all are of negligible practical
importance.

Last but not least, the group of Coleoptera Coccinellidae includes the most
important predators of whiteflies, both for number of species and for the role
they may play in the natural control of these pests. Whitefly preying ladybirds
are known within different subfamilies, such as Chilocorinae, Coccidulinae,
Coccinellinae, Scymninae. Most of these species prevalently prey upon aphids
and scale insects, but secondarily adapt themselves to feed on whiteflies.

All the mentioned predators appreciably contribute to naturally control
whitefly pests, but they are not usually able to maintain their populations under
the economic thresholds. For this purpose, on the contrary, various parasitoids
(mostly specific and introduced from the native regions of the same whiteflies)
have a greater effectiveness. Hundreds of whitefly parasitoids are known in the
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Fig. 1 - Parasitoids of Parabemisia myricae (Kuwana). Above: Encarsia meritoria
Gahan, pupa (left) and adult (right); below: Eretmocerus debachi Rose &
Rosen, pupa (left) and adult (right).
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Hymenoptera, belonging to Chalcidoidea and Proctotrupoidea. A more
numerous swarm of species belongs to the first superfamily, which includes
parasitoids of main practical importance for biological control of citrus-feeding
whiteflies, as the Aphelinidae (Encarsia spp., Eretmocerus spp.) and
Eulophidae (Euderomphale spp.), together with other secondary families, such
as Encyrtidae, Eupelmidae, Mymaridaec and Signiphoridae. Among the
Proctotrupoidea, Platygasteridae of the genus Amitus Haldeman are worth
mention, too. '

Most of the above parasitoids are the true agents of the good biological
control which has been achieved all over the World on various whitefly pests,
especially in citrus-groves. A wide analysis of biocenotic relationships within
the agro-ecosystems and a close examination of the biotic power in the
parasitoids, related to that one of their victims, should be necessary to
satisfactorily explain the reasons of this success. Anyway, as in the case of
biological control of scale insects, the relevant activity of parasitoids is partly
due also to the favourable ease for their females to find the immovable nymphs
of the whiteflies for ovipositing.

BIOLOGICAL CONTROL OF CITRUS-FEEDING WHITEFLIES IN ITALY

Biological control programs carried out in Italy up to now against
citrus-feeding whiteflies, regard the three species of major economic importance
which occur in the citrus areas of this Country.

Dialeurodes citri (Ashmead). Some years after the first records in Italy of D.
citri, when its infestations were already harmfully diffused in nearly all the
citrus areas of the Country, the specific parasitoid Encarsia lahorensis
(Howard) (an Aphelinid of Indian origin, such as its whitefly host) was
introduced to biologically control the Citrus Whitefly. The endophagous was
first released, towards the middle of the seventies, in Campania (Viggiani, 1976;
Viggiani & Mazzone, 1977, 1978). Further diffusions of the Aphelinid
subsequently involved nearly all the Italian citrus regions, and the very good
results of the parasitic action of E. lahorensis, in reducing the Citrus Whitefly
populations, are reported also in Western (Liotta, 1978) and Eastern Sicily
(Patti & Rapisarda, 1980; Barbagallo et al., 1981), Sardinia (Ortu & Prota,
1986), Apulia (Ippolito & Laccone, 1987), Liguria (Vidano & Navone, 1987). In
all the Italian environments, the Aphelinid well adapted itself, reaching
everywhere, within few months from its propagative field releases, relevant
population levels on the Citrus Whitefly. The very good parasitization rates, up
to 70-80%, found in releasing sites of the Aphelinid only one year after its
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introductions, may explain the relevant success achieved in the control of this
whitefly and how the latter one may be presently found at high population
densities only in sporadic Italian citrus-groves.

Nevertheless, it is worth to point out how the basic role of E. lahorensis, as
a biological control agent of D. citri, is also supported by the not negligible,
though surely of secondary importance, action of various generic predators,
such as Rhynchota Heteroptera, Neuroptera Chrysopidae and Conyopterigidae,
Coleoptera Coccinellidae, having in the Citrus Whitefly colonies good
possibilities for feeding and developing. In particular, Clitostethus arcuatus
(Rossi) is worth of mention among the ladybirds, frequently occurring upon D.
citri populations, and highly voracious both in the larval and the adult stage
(Loi, 1978). The overall action of these generic predators, in particular, showed
a relevant efficacy in environmental conditions of Northern Italy (Alma et al.,
1991).

Aleurothrixus floccosus (Maskell). Good results have been also obtained in
biological control of the Woolly Whitefly, even if they are usually not so
sharply and permanently resolutive as those mentioned for the previous species.

A research carried out in Sicilian environments, soon after the first records
of the whitefly, showed how a group of generic predators (mostly indigenous)
adapted itself to live on the new prey. Yet all these species, mainly represented
by Neuroptera (Chrysopidae and Conyopterigidae) and Coleoptera
(Coccinellidae), gave no satisfactory results to control the whitefly populations
(Longo et al., 1985).

To this end, and in order to slacken the harmful diffusion of the pest, two
species of Hymenoptera parasitoids, Amitus spiniferus  (Bréthes)
(Platygasteridae) and Cales noacki Howard (Aphelinidae), have been
introduced in Italian regions. The first one well established itself in the
north-western side of the Country (Liguria), showing there an appreciable
parasitic activity (Arzone & Vidano, 1983); but it gave no good results in the
southern regions (Sicily) (Longo et al., 1985; Maniglia, 1988). On the contrary,
C. noacki showed to better adapt itself all over the Italian territory, reaching
everywhere high parasitization levels on the whitefly nymphs (Arzone &
Vidano, 1983; Liotta & Maniglia, 1983; Longo et al., 1985; Ortu & Prota, 1986;
Ippolito & Laccone, 1987; Guerrieri & Viggiani, 1988; Maniglia et al., 1988).
As regard to the southern regions, especially in citrus-groves where chemical
control is not applied with large-spectrum insecticide, the Aphelinid may be
often found to parasitize 100% of A. floccosus young stages, thus maintaining
the whitefly populations under the intervention threshold for most of the year.
Unfortunately, C. noacki development may be slowed down by the summer
high temperatures and low relative humidity, so that high infestations of the
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Woolly Whitefly may occur in late summer - early autumn, even in citrus
orchards not infested by the pest during the rest of the year. In these cases,
however, A. floccosus populations go quickly back to the ordinary low levels as
soon as the weather becomes cooler in late autumn. Better results in biological
control of A. floccosus may be therefore expected by introducing other exotic
parasitoids, which may integrate the action of C. noacki, being more resistant
to the Italian summer conditions.

Parabemisia myricae (Kuwana). Biological methods gave very successful
and swift results also in the control of harmful infestations by the Japanese
Bayberry Whitefly.

Similarly to the former species, a negligible efficiency has been shown on
this pest by various polyphagous predators, such as Acarina Phytoseiidae,
Neuroptera Chrysopidae and Conyopterigidae, Coleoptera Coccinellidae,
Diptera Syrphidae, all of them frequently found among the whitefly colonies
but not able to reduce its populations under the economic threshold (Longo et
al., 1990a, 1990b). 4

Higher activity, on the contrary, has been shown by several endophagous
species. As to this aspect, studies on the parasitic biocenosis of P. myricae,
carried out in Southern Italy, allowed to find a few Aphelinids spontaneously
adapted to live on the whitefly, such as Cales noacki Howard, Encarsia lutea
(Masi) and E. meritoria Gahan (Longo et al., 1990a, 1990b; Sinacori et al.,
1991). The latter species, in particular, locally showed a good parasitic action,
especially in restricted citrus orchards of Calabria; therefore, it has been
ulteriorly diffused in citrus areas infested by the whitefly and where the parasite
did not occur before. In such attempts, E. meritoria showed to be highly
exigent as regard to climatic conditions, thus the mentioned propagative
releases of the parasitoid gave not the expected results, since it efficaciously
settled only in very few biotopes, most of which closely reproducing the
particular environmental conditions of the area where the Aphelinid has been
firstly found in Calabria. Best results, on the contrary, were achieved through
the introduction, from Israel, of a species of the genus Erefmocerus, very
recently described as E. debachi Rose & Rosen (1992); numerous
parthenogenetic females of this Aphelinid have been kindly sent by Prof. E.
Swirski (Volcani Center - Bet Dagan), during spring-summer 1991 (Rapisarda et
al., 1991). Propagative releases of the parasitoid have been realized in various
citrus areas of Sicily and Calabria, by the Institutes of agricultural Entomology
of the Universities of Catania and Palermo and the Institute of Plant
Protection of the University of Reggio Calabria. Moreover, part of material
which arrived from Israel have been bred, in Catania and Reggio Calabria, on
small citrus plants artificially infested by P. myricae and reared in both
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glasshouse and open air. In few months time, a huge material of E. debachi was
possible to be drawn from the mentioned insectaries and used for further,
massive introductions in both the two Italian regions. As result of this program,
E. debachi showed to well establish itself in all the new areas, reaching
appreciable parasitization levels (Longo et al., 1992). It also showed a good and
quick active diffusion in the newly colonized biotopes, having been recaptured
also far from releasing sites. Through such a way, a resolutive biological
control of P. myricae has been achieved, as it happened for the previous citrus
whiteflies, especially for D. citri.

CONCLUSIVE REMARKS

Citrus-feeding whiteflies represent an increasing problem in Mediterranean
environments. As to Italy, apart from secondary species, it can be stated how
the introduction occurred in the citrus areas of this Country of about one
harmful whitefly species every ten years. Other ones are reasonably to be
expected in the next future.

Luckily, all citrus-feeding whiteflies introduced in Italy up to now have been
appreciably pushed under biological control by active exotic parasitoids, so that
they all are presently of negligible phytosanitary importance. The only
exception may be occasionally represented by the Woolly Whitefly, as a
consequence of a certain developmental reduction showed by its parasitoid
Cales noacki during summer.

Anyway, it is worth to point out how the application times of biological
control programs have been markedly reduced against citrus-feeding whiteflies,
probably as a consequence of both the greater attention payed to this problem
by various Italian reseachers and, above all, of the better taxonomic knowledge
that has been recently acquired on both citrus-feeding whiteflies and their
natural enemies. As to this aspect, and in conclusion, it is interesting to note
how nearly ten years passed from the first records in Italy of Dialeurodes citri
and the introduction in this Country of its parasitoid Encarsia lahorensis, while
a similar process took only eleven months for Parabemisia myricae.
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