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Note: Curr ent Statusof Bemisiatabaciin CoastalCroatia
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Bemisiatabaciwas rst notedin Croatiain 2000, whenit wasidenti ed in Split County
Dalmatia. Thirty-one plant specieswere identi ed as hostsof this pestin the central
Adriatic regionduring2001-2002Fouradultpopulationsvereanalyzedat CIDA (Spain)by
comparinga fragmentof the COI geneof themitochondriaDNA, andby examiningasingle
microsatellitelocus Theresultsindicateda predominancef the Q biotype. The population
dynamicsof B. tabaci wasexaminedin outdoorconditionsby observingpopulationsfrom
Ipomoeapurpurea in 2002. The pestpopulationappearedat the beginning of Juneand
increasedn numberuntil its declineat the beginningof October
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The whitey Bemisia tabaci (Gennadius)
(Aleyrodidae: Hemiptera)hasbecomea serious
agriculturalpestworldwide during the pasttwo
decadegl). It damagesnorethan500 different
plantspecieg15),andis avectorof over 60 plant
viruses(11). A high degreeof geneticvariation
within international B. tabaci collections had
beendetermined3,9) andtheimportanceof this
variationwith regard to the mannerof biotypes'
impactuponpestmanagemertiasbeenregularly
discussedn relationto Mediterranearnwhite y
populations.

The rst of cial recordof B. tabaciin Croa-
tia was madein the summerof 2000, when it
was identi ed in Split County Dalmatia (17),
using the method describedby Martin et al.
(14). Accordingto monitoringconductediuring
the vegetationseasorof 2001, the pestinvaded
mainly Adriatic districts.

The presentstudy of B. tabaci host plant
range, biotype statusand populationdynamics
wascarriedoutin coastalCroatia. Thesestudies
wereintendedto determinethe ecologicalchar
acteristicsof the pestpopulationsandto develop
adequateontrolstratgies.

Determinationof the B. tabaci host plant

rangewasbasedon a rosterof 70 potentialhost
plants derived from the publishedhost list of

Mound and Halsgy (15), and which grow in

the central Adriatic region. Leaf sampleswere
collectedin differentagro-ecosystemandsward
settingsall over the mentionedregion duringthe
vegetationseason®f 2001/02and obsered in

thelaboratory Only the plantsharboringpuparia
were consideredas hosts. The inventory study
washasedon identi cation by the botanicalkey

accordingo Domac(7).

Four populationsof B. tabaci were ana-
lyzedin orderto identify their biotypein 2001.
Sampleswere obtained from Euphorbia pul-
cherrima (Split; 43.30N, 16.28 E), Cucumis
sativus(Rogoznica;(43.32 N, 16.00 E), andE.
pulcherrima (Pula; 44.52 N, 13.55 E). Addi-
tional sampleswere collectedfrom a wild host,
Solanumnigrum (in the town of Vis, 43.03 N,
16.11 E). Biotypeswereidenti ed by two meth-
odsat CIDA (in Spain): sequencingf a 800 bp
fragmentof the COI geneof the mitochondrial
DNA (8), andthe useof onemicrosatellitdocus,
asdescribedy De Barroetal. (6).

TheDNA of theinsectwasextractedaccord-
ing to the protocol of De Barro and Driver (5).
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Ampli cation of afragmentof the COIl genewas
performedasdescribedy Frolich etal. (8); the

fragmentwassequenceth anautomatiogenetic
analyzer(ABI Prism310, Applied BioSystems,
FosterCity, CA, USA). A total of six individuals
collectedin Split and one individual collected
from a colory of biotype Q in the insectaryof

CIDA were analyzed. The colory had been
startedoriginally with apopulationcollectedona

tomatoplantin Murcia (Spain)in 1996,andhad
previously beencharacterizedas biotype Q by

Guiraoetal. (9). Their sequencewerealigned
with 11 sequence®f B. tabaci and one from

Trialeurodesvapomriorum, asobtainedrom the

GenBank(cf. referencesn the dendrogramof

Fig. 1). The alignmentwas made with the

CLUSTALW program (16). The aligned se-
guencesvereanalyzedvith the MEGA program
(13), which calculatedtheir geneticdistancesn

accordancavith themodelof Kimura-2 parame-
ters(12) andpresenteih aUPGMA dendrogram
with bootstrapvaluescalculatedafter 2000 per

mutations.

Ampli cation of thelocusBem 23, with the
primers 5'-CGGAGCTTGCGCCTAGTC and
5-CGGCTTTATCATAGCTCTCGT was per
formedthroughan experimentwith microsatel-
lites exactly asdescribedby De Barroetal. (6).
In a previous experimentit had beenveri ed
thatin this locusindividuals of biotype Q were
homozygousfor the allele of 400 bp, while
individualsof biotypeB from the Mediterranean
areawere homozygoudor the allele of 224 bp.
In this way ve individuals of eachof the four
populationsjncluding the previously sequenced

ve insectsfrom Split, were analyzed.Four in-
sectof biotypeB andtwo of biotypeQ, collected
from theinsectaryof CIDA, werealsousedasa
reference.

The study of B. tabaci populationdynamics
underoutdoorconditionsvascommenceduring
the vegetation seasonof 2002 in suhlurbs of
the city of Split. Sincelpomoeapurpurea had
beenobsered at an earlierdateasa potentially
suitablealternatve hostplant (17) and had not
beenunderchemicaltreatmentthis plantspecies
wasselectedor theinvestigation. In accordance
with Horowitz (10), differentmethodsvereused
to selectthe evaluation mode of the B. tabaci
populationdynamics.Weekly obsenationswere
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started at the beginning of June on a large
hedgeof |. purpurea aroundvegetablegardens.
Thirty randomly sampledleaves were carefully
examinedduringthe early morninghours,which
enabledcountingof all adultson the underside
of the leaves. At the sametime, sampledeaves
of differentages(ten largestand oldestleaves,
ten mid-life and ten youngestleaves; viz, a
total of 30 leaves per sampling)were collected
and examinedin the laboratory with a stere-
omicroscope. The total number of eggs and
young stagegnymphsand pupae,both live and
parasitizedwasrecorded.

Among the 70 plant speciesincluded in
the qualitative host plant rangestudy 31 plant
specieshelongingto 11 families,wererecorded
as hosts of B. tabaci in the central Adriatic
region. Tablel lists the cropsandweedsthatare
recognizedas acceptabldeedingand reproduc-
tion hostplantsfor this pest. Plantspecieshat
were not hostsfor the pestarealsolistedin the
table.

The dendrogranmadeafter the analysisof
sequencess presentedn Figurel. It indicates
thatall sequenceffom Croatia(Split) arein the
samecluster togetherwith the sequenceof a
referencebiotype Q from Spain,andotherGen-
Bank sequencefrom SpainandMorocco. Two
sequencefrom the GenBankcollectedin Israel
andTexas,appeain theotherbranchandbelong
to biotype B. The sequence$rom Guatemala—
Honduras ThailandandSouthAfrica, belonging
to theNew World, South-EasAsianandAfrican
clades,respectiely, appearin differentclusters
accordingo thedeterminatiorof Brown (2).

By meansof ampli cation of thelocusBem
23, all the 20 analyzedndividualsfrom Croatia
gave the 400 bp allele, the sameas obsened in
individualsof biotypeQ from Spain(examplein
Fig. 2). Thedatapresentedndicatethe presence
of biotypeQ of B. tabaciin atleastfour locations
in Croatia.

The B. tabaci population on I. purpurea
startedappearingandincreasingn numberfrom
early Juneat the meantemperatureof 21.3 C,
decliningatthebeginningof Octoberdueto host
plantsenescencandmeantemperaturedecreas-
ing to near16 C. During this period, B. tabaci
typically exhibited threemain phaseof growth:
moderatgrowth, successie exponentialgrowth,
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and naturaldecline. A low populationdensity
of young stageswas recorded(a total of 965
individualsin 20 samples- 600 leaves), result-
ing from low adult numbers(181 individuals
in 20 samples- 600 leaves). The presenceof

parasitizedpupae was noted from the end of

July to the beginning of October with a peak
in the secondhalf of September In total, there
werel27 parasitizecpupaeon 330leavesin said
period. The populationof B. tabacidisappeared
completelyaftermid-October

TABLE 1. Resultof ahostplantrangestudyconductedn centralAdriatic region, Croatia(2001/02)

Family

Host plant species

Asteraceae

Asteramelus, Cichoriumintybus’, Gerbem sp?,
Helianthusannuu$, H. tubeosun?, Sontusoleraceu$, Tagetes
patulal:2, Taraxacumof cinale?

Boraginaceae

Heliotropiumperuvianum

Cornvolvulaceae

Convolvulusarvensig, Ipomoeapurpured, |. batatas?

Cucurbitaceae Cucumissativus, Cucumismel@, Cucurbitamaxim&

Euphorbiaceae Euphorbiapulcherrimal, E. helioscopid

Fabaceae Phaseolusulgaris®

Lamiaceae Salviasplendens?

Malvaceae Ahtutilon x hybridun?, Hibiscusrosa-sinensis

Rosaceae Rulusfruticosug

Solanaceae Capsicumannuum, Datura stramoniurd, Solanunjasminoide$,
S.lycopesicort, S.melon@n&, S.nigrun?, S.rantonnettt

Verbenaceae Lantanacamaa®:?, Verbenahybridal:?
Non-hostplant species

Amarantaceae Amamnthusretro exus’

Araliaceae Hedes helix*

Asteraceae Calendulaof cinalis Z, Cynam scolymus, Helichrysum

arenariunt, Lactucasativat 2

Brassicaceae

Brassicaolerace& , Capselabursa-pastori$

Ericaceae Arbutusunedd@

Fabaceae Cicer arietinun?, Medicayo sativé, Pisumsativunt, Vicia faba?

Geraniaceae Pelargoniumsp.?

Lamiaceae Lavandulaof cinalis ?, Menthapiperita?, Origanumvulgare?,
Rosmarinusf cinalis 2, Salviaof cinalis 2

Malvaceae Malvasilvestrig

Moraceae Morusnigra?

Myrtaceae Myrtus communi$

Oleaceae Jasminummudi orum®Z J, polyanthumt:?

Passi oraceae

Passi ora edulist2

Portulacaceae

Portulacaoleracea

Primulaceae Primulaspl

Poaceae Cynodondactylort:?

Punicaceae Punicagranatun?

Rutaceae Citrus aurantiun?, C.lemonig, C. reticulate?, C. mitis?, C.
sinensié, Poncirustrifoliata?, Fortunellajaponicé, F. mamgarita®

Solanaceae Petuniagrandi ora®>?, Solanuntubensum?

Lindoorconditions.

2outdoorconditions.
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The investigation indicatesthis pesthasin-
vaded the central Adriatic region of Croatia
thanksto favorableclimatic conditionsandhost-
plant availability. During the investigation the
host-plantrangeincreasedrom 13 plantspecies
notedin theyearB. tabaciwasdiscorered(17),
to 31 species. Even thoughthe study did not
includetherangeof suitability of differenthosts,
it was easyto concludethat poinsettiawas the
mostattractve host.

Only the presenceof biotype Q was deter
minedin four selectedsitesin Croatia,although

predominancef biotype B hadbeensuspected.

In view of the continuedmport of plantmaterial
(i.e., the pests hostplants)from Mediterranean
countries, the study of the pests distribution
and determinationshould be continued. The
presencef B. tabacitransmittedviruseshasnot

beendetectedn Croatia(Skoric, D., Faculty of
Science,Zagreb,pers. comm.). As to abiotic
andbiotic factorswhichareimportantfor theap-
pearancef viruses,epidemiologicaimonitoring
is urgentlyrequiredin Croatia.

In comparisonwith other data,e.g. Byrne
and Bellows (4), a very low pest population
densityon |. purpurea wasrecordedin outdoor
settings. However, |. purpurea is a suitable
alternatve hostplantfor subsistencef B. tabaci
duringthe summerperiodandanimportantpest
resourcebeforea new poinsettiacultivation cy-
cle. In orderto understandetterthe ecological
propertiesof B. tabaci populationsin Croatia,
more information through extended investica-
tionsof its populationdynamicsandnaturalene-
miescomple is required.
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Fig. 1. UPGMA dendrogranmshaving the phylogery basedon a sequencef a 800 bp fragmentof

themt COI genefrom six individual Bemisiatabaciinsectsrom Split (Croatia)andoneof biotypeQ

from Spain.Anotherl1 sequencesf B. tabaciandoneof Trialeurodesvapormriorumwereobtained
from the GenBankandusedasreferencgaccessiomumbershovn in braclets).
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Fig. 2. Exampleof ampli cation of the locus Bem 23 in 16 individual female adultsof Bemisia
tabaci shaving theallelesof 400bp and224bp, speci c for biotypesQ andB, respectiely. Lanel:

sizemarler, 100bp ladder;lanes2-6: insectsfrom Split; lanes7-11: insectsfrom Pula;lanes12-15:
BiotypeB; lanes16-17:Biotype Q.
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