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(Homoptera: Aleyrodidae) in Greece and Some Observations
on its Phenology'

P. KATSOYANNOS

National Agricultural Research Foundation, Benaki Phytopathological Institute,
GR-145 61 Kifissia, Athens, Greece

ABSTRACT

Aleurothrixus floccosus was first found in Greece on citrus trees in several urban
areas of East Attica, in May 1991. During the following summer and autumn, all
preimaginal instars of the insect were found on sample leaves. Adults were captu-
red on yellow sticky traps throughout this period, until mid-December. During the
winter (Dec., Jan.) the majority of the population consisted of third and fourth pre-
imaginal instars. For control of A. floccosus, the parasitoid Cales noacki (Hyme-
noptera: Aphelinidae) was imported into Greece from Spain in late 1991. The in-
troduced populations were successfully multiplied in the insectary.

Introduction

Whiteflies (Homoptera: Aleyrodidae), are se-
rious pests of citrus almost all over the world.
Until 1991, only two species of this family - Dia-
leurodes citri (Ashmead) and Parabemisia myri-
cae (Kuwana) - had been noticed infesting ci-
trus in Greece (Pappas 1981; Michalopoulos
1989; Michelakis and Alexandrakis 1989). In
1989, samples of citrus leaves seriously infested
with whiteflies, collected from different regions
in the Peloponnesus (Argolis, Achaia, Ilia, La-
konia, Messinia) as well as from different areas
of Attica, Euboea and Western Crete, were exa-
mined in the laboratory. In all cases, only P.
myricae was identified.

In May 1991, Aleurothrixus floccosus (Ma-
skell) was first found in Attica. on citrus in seve-
ral suburban neighborhoods of East Athens. Its
identification was confirmed by the taxonomist
Dr Bink Moenen.

A. floccosus seems to originate from Central
and South America (Mound and Halsey 1978).

! Received for publication December 31, 1991,

Around the Mediterranean basin, the insect has
been reported in Spain (Moreno Vasquez 1973;
Carrero 1975; Garrido et al. 1976). France
(Onillon 1969), Morocco (Abbassi and Onillon
1973), Portugal (Magalhaes Silva 1979) and Ita-
ly (Genduso and Liotta, 1980).

A. floccosus i1s commonly called the wooly
whitefly, because of the wool-like wax filaments
that cover its third and fourth instar nymphael
and pupae (Gill 1990) (Fig. 1). The eggs are

FI1G. 1. Sour orange leal heavily infested with Aleurothri-
xus floccosus.
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brownish in colour and long curved oval in sha-
pe. They are usually laid in circles as the female
revolves with her inserted rostrum acting as a
pivot during deposition (Fig. 2). The first nym-
phal stage is light green in colour. The wooly
covering appears during the second nymphal
stage and greatly increases in size during the
third and fourth preimaginal instars. The adults
are pale yellowish. They seldom fly and, even
when they do, they fly rather short distances.
The insect lives and oviposits on the under sur-
faces of leaves.

FIG. 2. Eggs of Aleurothrixus floccosus laid in circles.

On citrus, A. floccosus is reported as develo-
ping 6-7 overlapping generations per year in
Spain (Vulic and Beltran, 1977), 4-6 per year in
France (Onillon 1973, 1990) and 4-5 genera-
tions per vear in Sardinia, Italy (Ortu and Ibba
1985). With a fecundity of 53 = 9 eggs and an
average adult lifespan of 36 = 14 days (Paulson
and Beardsley 1986), 4. floccosus may threaten
citrus seriously, since a single mated female can
theoretically give rise to more than six million
individuals after four generations (De Bach and
Rose 1976).

In considering control of this exotic whitefly,
the adverse effects of applying chemical insecti-
cides within urban areas were considered, as
well as previous failures of whitefly eradication
attempts with chemical means, such as in the
cases of A4. floccosus in California, Aleurocant-
hus woglumi Ashmead in Cuba and Mexico.
Dialeurodes citri Ashmead in California and
Aleurocanthus spiniferus (Quaintance) in Japan
(De Bach and Rose 1976). The alternative pos-
sibility of using classical biological control
against this new pest of citrus in Greece was

examined. A number of hymenopterous parasi-
tes of different families are reported around the
world as natural enemies of A. floccosus. These
include: Aphelinidae (Cales noacki Howard.
Encarsia basicincta Gahan, Encarsia cubensis
Gahan, Encarsia haitiensis Dozier, Encarsia
portoricensis Howard, Eretmocerus californicus
Howard, Eretmocerus haldemani Howard,
Eretmocerus paulistus Hempel, Eretmocerus
portoricensis Dozier, Prospaltella bella Gahan,
Prospaltella brasiliensis Hempel), Encyrtidae
[Plagiomerus cyaneus (Ashmead)], Eulophidae
(Euderomphale aleurothrixi Dozier), Signipho-
ridae (Signiphora xanthographa Blanchard) and
Platygasteridae [Amitus spinifer (Brethes)]
(Mound and Halsey, 1978). C. noacki has been
most widely and successfully used in Mediterra-
nean countries such as Spain (Vulic and Beltran
1977) Portugal (Magalhaes Silva 1979), France
(Onillon 1973, 1975) and Italy (Liotta and Ma-
niglia 1983).

Material and Methods

Observations of A. floccosus were made on citrus
trees in an urban area situated to the west of Mount
Hymitos in Attica, Central Greece. Samples of lea-
ves were taken and examined under the stereosco-
pic microscope. Adults were caught by yellow stic-
ky traps (20 x 20 cm). Visual estimations of infe-
station rates on 21 sour orange trees (Citrus auran-
tium L.) were made quarterly (once/3 months).
These estimations were classified and recorded ac-
cording to a scale of eight infestation categories,
ranging from trees having isolated leaves with
waxy spots (the lightest infestation) to trees with
half-to-all of the foliage covered with waxy cu-
shions (the heaviest infestation).

Populations of Cales noacki Howard (Hyme-
noptera: Aphelinidae), parasitoid of A. floccosus,
were introduced from Spain on 90 citrus leaves in-
fested with A. floccosus parasitized by C. noacki.

Rearings of A. floccosus and of C. noacki in the
laboratory were carried out under 25 + 1° C tem-
perature, 65 + 5% relative humidity and natural
day length, in cylindrical plexiglass cages (30 cm in
diameter and 60 cm long).

Results and Discussion

A. floccosus was found infesting leaves of sour
orange trees (C. awrantium) planted in rows
along the streets, as well as lemon (Citrus limon
Burn. f.), mandarin (Citrus deliciosa Ten.) and
orange (Citrus sinensis Osbeck) trees planted in
small house gardens at the neighborhoods of
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Zographou, llissia, Papagou, Ampelokipi, Ha-
landri, Holargos, Agia Paraskevi and Neo Psy-
chiko, all located near the slopes of Mount Hy-
mitos. A. floccosus was also found in one neigh-
borhood in the center of Athens (Exarchea).
Until now, the local distribution of 4. floccosus
seems to be limited to Attica. It was not found
in 1991 samples taken from other parts of Gree-
ce (Argolis, Achaia, Corinthia, llia, Lakonia,
Messinia, Arta, Preveza).

During summer and autumn 1991, all prei-
maginal instars were found on sample leaves
examined. Parasitized nymphs were not noti-
ced. During the winter (Dec., Jan.) of 1991-92,
the A. floccosus population found on sample
leaves was mostly of the third and fourth nymp-
hal stages. Adults of A. floccosus were captured
in high numbers (thousands) on yellow sticky
traps during the summer and autumn. The fli-
ght of adults ceased from mid-December.

On marked trees used for visual estimation,
all rates of infestation were found. Two quar-
terly visual estimations for the 1991 growing
season were made, on August 8 and November
14. On most (61.9%) of the marked trees, the
rate of infestation increased between these two
dates, by one unit on the qualitative scale used.
On 28.6% of the trees, there was no change; on
9.5% of the trees, the rate of infestation decrea-
sed by one unit.

As a promising natural enemy of A. floccosus,
C. noacki was imported into Greece in three
shipments (Oct. 17, Nov. 5 and Dec. 3, 1991)
from Valencia, Spain. The introduced popula-
tions of C. noacki were successfully reared and
have multiplied rapidly under laboratory con-
ditions. Current insectary production of C.
noacki will provide parasites for inoculative and
inundative field releases in Attica, scheduled to
be carried out during the 1992 growing season.

Acknowledgments

The author is grateful to the taxonomist Dr Rosita
M. Bink-Moenen for kindly providing confirma-
tion of the identification of Aleurothrixus floccosus
and to Dr A. Garrido of the Valencia Institute of
Agricultural Research, Moncada, Valencia, Spain,
for kindly providing the shipments of Cales noacki.

References

Abbassi. M. and J.C. Onillon. 1973, La mouche blanche
floconneuse, Aleurothrixus floccosus Mask. ravageur

dangereux pour [l'agrumiculture marocaine. Maroc
Fruits 441; 1-3.

Carrero, J.M. 1975. Primera contribucion al estudio de la
biologia de la «mosca bianca lanosa». Informatore
agr. 38 (44): 23187-23190,

De Bach, P. and M. Rese. 1976. Biological control of
Wooly Whitefly. California Agriculture 30: 4-7.

Garrido, A., Tarancon, J., Del Busto, M.T. and M. del C.
Martinez Lluch. 1976. Reparaticion y estudio pobla-
cional de Aleurothrixus floccosus Mask. a nivel de ar-
bol y equilibrio con su parasito el Cales noacki How.
An. LN.LA. Ser. Prot. veg. 6: 89-121,

Genduso, P, and G. Liotta, 1980, Presenza di Alewrothri-
xus floccosus (Mask.) (Hom., Aleyrodidae) sugli agru-
mi in Sicilia, Boll. Ist. Ent. agr. Oss. Fitopat. Palermo
10: 205-211.

Gill, R.J. 1990, The morphology of whiteflies. Pp: 13-46 in
Whiteflies: their Bionomics, Pest Status and Manage-
ment. Dan Gerling (Ed.), Intercept Ltd., Andover,
Hants, U.K.. 348 pp.

Liotta, G. and G. Maniglia. 1983, Introduzione. alleva-
mento ¢ diffusione di nemici naturali indigeni ed esoti-
ci di Alewrothrixus floccosus (Mask.) (Hom,, Aleyrodi-
dae). IL. Ruolo di Cales noacki How. (Hym., Aphelini-
dae) nel controllo di Aleurothrixus floccosus (Mask.)
in Sicilia. Phytophaga 1: 133-142.

Magalhaes, Silva, G. 1979. Note on the introduction of
Alewrothrixus floccosus (Mask.) (Homoptera, Aleuro-
didae) in South Portugal and its control by Cales
noacki How. (Hymenoptera, Aphelinidae). Proceedin-
gs Internat. Symposium IOBC/WPRS on Integrated
Control in Agriculture and Forestry Wien, Oct. 1979,
pp. 572-573.

Michalopoulos, G. 1989. First records of the Bayberry
Whitefly, Parabemisia myricae (Kuwana) in Greece.
Entomologia Hellenica 7: 43-45.

Michelakis. §. and V. Alexandrakis, 1989. A new serious
pest on citrus of Crete-Greece (Parabemisia myricae
Kuwana fam. Aleyrodidae). Fruits 44: 609-611.

Moreno Vasquez, R. 1973, Ciclo evolutive de Aleurothri-
xus howardi Quaint. en Malaga (Espana). 1° Congres-
s0 Mundial de Citricultura. Murcia-Valencia (Espa-
na) 1:417-425.

Mound, L.A. and S.H. Halsey. 1978, Whitefly of the Wor-
Id. A Systematic Catalogue of the Aleyrodidae (Ho-
moptera) with Host Plant and Natural Enemy Data.
J. Wiley and Sons, Chichester, U.K., 340 pp.

Onillon, J.C. 1969, A propos de la presence en France
d’une nouvelle espéce d'Aleurode nuisible aux citrus
Aleurothrixus  floccosus Mask. (Homopt., Aleurodi-
dae). C.R. Acad. Agr. France 55: 937-941.

Onillon, J.C. 1973, Contribution a T'étude de la dynami-
que des populations d'Homoptéres infeodes aux
Agrumes. V.2, Possibilités de regulation des popula-
tions d'4. floceosus Mask, (Homopt. Aleurodidae) sur
agrumes par Cales noacki How. (Hymenopt.. Apheli-
nidae). OEPP/EPPO Bulletin 3: 17-26.

Onillon, J.C. 1975, Contribution a I'etude de la dynami-
que des populations d'Homopteres infeodes aux
Agrumes. V.3. Evolution des populations d* 4. flocco-
suy (Homopt., Aleurodidae) pendant les trois annees
suivant lintroduction de Cales noacki How. (Hyme-
nopt.. Aphelinidae). Fruits 30: 237-245.

Onillon, 1.C, 1990, The use of natural enemies for the bio-
logical control of whiteflies. Pp.: 287-313 in White-
flies: their Bionomics Pest Status and Management,



72 ENTOMOLOGIA HELLENICA Vol. 9 (December 1991)

Dan Gerling (Ed.) Intercept Lid., Andover, Hants,
UK., 348 pp.

Ortu, S. and 1. Ibba. 1985. Alewrothrixus floccosus (Mask.)
in Sardinia. Atti XIV Congr. Naz. Ital. di Entomol.,
Accadem, Naz. Italian. di  Entomologia (1985)
607-614.

Pappas, S. 1981, The presence of Dialeurodes citri (Ash-
mead) (Hemiptera. Homoptera, Aleurodidae) in Cor-
fu, Ministry of Agriculture of Greece, Bulletin of
Agricultural Research 5: 179-181.

Paulson, G.S. and J.W. Beardsley. 1986, Development
oviposition and longevity of Alewrothrixus floccosus
(Maskell) (Homoptera) (Aleyrodidae). Proceeding of
the Hawaiian Entomological Society 26: 97-99.

Vulic, M. and J.L. Beltran. 1977. Die weibe fliege Alew-
rothrixus floccosus, ein gefahrlicher Schadling der Ci-
truskulturen. Zeitschrift fur Pflanzenkrankheiten und
Pflanzenschutz 84: 202-214.

KEY WORDS: Aleurothrixus floccosus, Cales noacki,
citrus, Attica, Greece, phenology.

[Ipoty Awermictoon oty ELLada ko Mepikég Iapatnpreeag
emi g Parvoroyiog tov Aleurothrixus floccosus (Mask.)
(Homoptera: Aleyrodidae)

I1. KATEOT'TANNOZ

EOvicd "Idpvpa Aypotircsic "Epevvac, Mrevireto dvtonalloloyico vetitovto,
145 61 Knpaia, AGiva

MNEPIAHYH

To Aleurothrixus floccosus Ppédnke yia tpdtn popa oty EALGdw enl eonepidoetdmv ot d1a00-
PEC UOTIKES TEPLOYES TS AVaTOrKNG ATTikTg, To Mdto tov 1991. Katd tn dudpkera tov BEpoug
kat Tov Plvomdpou mov axorovincay, tdve oe delypata Oikmv, Bpénkay oleg o1 uteheig
HOPPES TOV EVIOHOL. Akpaic cuvedednoay ndve ot kitpives tayideg kOAAAS kel 6AN T dudp-
KELD TNC TEPLOBOL auThg Kat péypt ta péoo Ackepppiov. Kata tn didpreta touv yeipove (Aek.,
lav.) 6TV TAE10VOTNTE TOU 0 TANOLGHOE ATOTEALITO GO VOUQES TPITOL KO TETAPTOV GTRSiOV.
TIpog katanoiéunon tou A. floccosus, exanybn anod my Ionavia nepi ta tekn tov 1991 to nupu-
orroetdéc Cales noacki (Hymenoptera: Aphelinidae) mov nolhariucidobnke pe smruyio oto

EVTOpOTpOPEio.
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