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NOTE: Curr ent Statusof Bemisiatabaciin CoastalCroatia

K. �Zaníc,� ;1 JoseLuis Cenis,2 SonjaKa�cić1 andMiro Katalinić1

Bemisiatabaci was �rst notedin Croatiain 2000,when it was identi�ed in Split County,
Dalmatia. Thirty-one plant specieswere identi�ed as hostsof this pest in the central
Adriatic regionduring2001–2002.FouradultpopulationswereanalyzedatCIDA (Spain)by
comparingafragmentof theCOI geneof themitochondrialDNA, andby examiningasingle
microsatellitelocus. Theresultsindicateda predominanceof theQ biotype.Thepopulation
dynamicsof B. tabaci wasexaminedin outdoorconditionsby observingpopulationsfrom
Ipomoeapurpurea in 2002. The pestpopulationappearedat the beginning of Juneand
increasedin numberuntil its declineat thebeginningof October.
KEY WORDS:Tobaccowhite�y; centralAdriatic region.

The white�y Bemisia tabaci (Gennadius)
(Aleyrodidae:Hemiptera)hasbecomea serious
agriculturalpestworldwide during the pasttwo
decades(1). It damagesmorethan500different
plantspecies(15),andis avectorof over60plant
viruses(11). A high degreeof geneticvariation
within international B. tabaci collections had
beendetermined(3,9)andtheimportanceof this
variationwith regard to themannerof biotypes'
impactuponpestmanagementhasbeenregularly
discussedin relation to Mediterraneanwhite�y
populations.

The�rst of�cial recordof B. tabaci in 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 monitoringconductedduring
the vegetationseasonof 2001, the pestinvaded
mainlyAdriatic districts.

The presentstudy of B. tabaci host plant
range,biotype statusand populationdynamics
wascarriedout in coastalCroatia.Thesestudies
wereintendedto determinethe ecologicalchar-
acteristicsof thepestpopulationsandto develop
adequatecontrolstrategies.

Determinationof the B. tabaci host plant

rangewasbasedon a rosterof 70 potentialhost
plants derived from the publishedhost list of
Mound and Halsey (15), and which grow in
the centralAdriatic region. Leaf sampleswere
collectedin differentagro-ecosystemsandsward
settingsall over thementionedregion duringthe
vegetationseasonsof 2001/02and observed in
thelaboratory. Only theplantsharboringpuparia
were consideredas hosts. The inventory study
wasbasedon identi�cation by thebotanicalkey
accordingto Domac(7).

Four populationsof B. tabaci were ana-
lyzed in order to identify their biotypein 2001.
Sampleswere obtained from Euphorbia pul-
cherrima (Split; 43.30� N, 16.28� E), Cucumis
sativus(Rogoznica;(43.32� N, 16.00� E), andE.
pulcherrima (Pula; 44.52� N, 13.55� E). Addi-
tional sampleswerecollectedfrom a wild host,
Solanumnigrum (in the town of Vis, 43.03� N,
16.11� E). Biotypeswereidenti�ed by two meth-
odsat CIDA (in Spain):sequencingof a 800bp
fragmentof the COI geneof the mitochondrial
DNA (8), andtheuseof onemicrosatellitelocus,
asdescribedby DeBarroetal. (6).

TheDNA of theinsectwasextractedaccord-
ing to the protocolof De Barro andDriver (5).
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Ampli�cation of a fragmentof theCOI genewas
performedasdescribedby Frolich et al. (8); the
fragmentwassequencedin anautomaticgenetic
analyzer(ABI Prism310, Applied BioSystems,
FosterCity, CA, USA). A totalof six individuals
collected in Split and one individual collected
from a colony of biotype Q in the insectaryof
CIDA were analyzed. The colony had been
startedoriginallywith apopulationcollectedona
tomatoplant in Murcia (Spain)in 1996,andhad
previously beencharacterizedas biotype Q by
Guiraoet al. (9). Their sequenceswerealigned
with 11 sequencesof B. tabaci and one from
Trialeurodesvaporariorum,asobtainedfrom the
GenBank(cf. referencesin the dendrogramof
Fig. 1). The alignment was made with the
CLUSTALW program (16). The aligned se-
quenceswereanalyzedwith theMEGA program
(13), which calculatedtheir geneticdistancesin
accordancewith themodelof Kimura-2parame-
ters(12)andpresentedin aUPGMA dendrogram
with bootstrapvaluescalculatedafter 2000per-
mutations.

Ampli�cation of thelocusBem23, with the
primers 5'-CGGAGCTTGCGCCTTAGTC and
5'-CGGCTTTATCATAGCTCTCGT, was per-
formed throughan experimentwith microsatel-
lites exactly asdescribedby De Barroet al. (6).
In a previous experiment it had been veri�ed
that in this locus individualsof biotypeQ were
homozygousfor the allele of 400 bp, while
individualsof biotypeB from theMediterranean
areawerehomozygousfor the allele of 224 bp.
In this way � ve individualsof eachof the four
populations,including the previously sequenced
� ve insectsfrom Split, wereanalyzed.Four in-
sectsof biotypeB andtwoof biotypeQ,collected
from the insectaryof CIDA, werealsousedasa
reference.

Thestudyof B. tabacipopulationdynamics
underoutdoorconditionswascommencedduring
the vegetation seasonof 2002 in suburbs of
the city of Split. SinceIpomoeapurpurea had
beenobserved at an earlierdateasa potentially
suitablealternative host plant (17) and had not
beenunderchemicaltreatment,thisplantspecies
wasselectedfor theinvestigation. In accordance
with Horowitz (10),differentmethodswereused
to select the evaluation mode of the B. tabaci
populationdynamics.Weeklyobservationswere

started at the beginning of June on a large
hedgeof I. purpurea aroundvegetablegardens.
Thirty randomlysampledleaves were carefully
examinedduringtheearlymorninghours,which
enabledcountingof all adultson the underside
of the leaves. At the sametime, sampledleaves
of different ages(ten largestand oldest leaves,
ten mid-life and ten youngestleaves; viz., a
total of 30 leaves per sampling)were collected
and examined in the laboratory with a stere-
omicroscope. The total number of eggs and
youngstages(nymphsandpupae,both live and
parasitized)wasrecorded.

Among the 70 plant speciesincluded in
the qualitative host plant rangestudy, 31 plant
species,belongingto 11 families,wererecorded
as hosts of B. tabaci in the central Adriatic
region. Table1 lists thecropsandweedsthatare
recognizedasacceptablefeedingandreproduc-
tion hostplantsfor this pest. Plantspeciesthat
werenot hostsfor the pestarealsolisted in the
table.

The dendrogrammadeafter the analysisof
sequencesis presentedin Figure1. It indicates
thatall sequencesfrom Croatia(Split) arein the
samecluster, togetherwith the sequenceof a
referencebiotypeQ from Spain,andotherGen-
Bank sequencesfrom SpainandMorocco. Two
sequencesfrom theGenBank,collectedin Israel
andTexas,appearin theotherbranchandbelong
to biotype B. The sequencesfrom Guatemala–
Honduras,ThailandandSouthAfrica, belonging
to theNew World, South-EastAsianandAfrican
clades,respectively, appearin differentclusters
accordingto thedeterminationof Brown (2).

By meansof ampli�cation of thelocusBem
23, all the 20 analyzedindividualsfrom Croatia
gave the 400 bp allele, the sameasobserved in
individualsof biotypeQ from Spain(examplein
Fig. 2). Thedatapresentedindicatethepresence
of biotypeQ of B. tabaciin at leastfour locations
in Croatia.

The B. tabaci population on I. purpurea
startedappearingandincreasingin numberfrom
early Juneat the meantemperatureof 21.3� C,
decliningat thebeginningof Octoberdueto host
plantsenescenceandmeantemperaturesdecreas-
ing to near16� C. During this period,B. tabaci
typically exhibited threemainphasesof growth:
moderategrowth,successiveexponentialgrowth,
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and naturaldecline. A low populationdensity
of young stageswas recorded(a total of 965
individuals in 20 samples- 600 leaves), result-
ing from low adult numbers(181 individuals
in 20 samples- 600 leaves). The presenceof
parasitizedpupaewas noted from the end of

July to the beginning of October, with a peak
in the secondhalf of September. In total, there
were127parasitizedpupaeon330leavesin said
period. Thepopulationof B. tabacidisappeared
completelyaftermid-October.

TABLE 1. Resultsof ahostplantrangestudyconductedin centralAdriatic region,Croatia(2001/02)

Family Host plant species
Asteraceae Asteramelus1 , Cichoriumintybus2 , Gerbera sp.1 ,

Helianthusannuus1 , H. tuberosum2 , Sonchusoleraceus2 , Tagetes
patula1;2 , Taraxacumof�cinale2

Boraginaceae Heliotropiumperuvianum1

Convolvulaceae Convolvulusarvensis2 , Ipomoeapurpurea2 , I. batatas2

Cucurbitaceae Cucumissativus1 , Cucumismelo2 , Cucurbitamaxima2

Euphorbiaceae Euphorbiapulcherrima1 , E. helioscopia2

Fabaceae Phaseolusvulgaris2

Lamiaceae Salviasplendens1;2

Malvaceae Abutilon x hybridum1 , Hibiscusrosa-sinensis1

Rosaceae Rubusfruticosus2

Solanaceae Capsicumannuum1 , Datura stramonium2 , Solanumjasminoides1 ,
S.lycopersicon1 , S.melongena2 , S.nigrum2 , S.rantonnetti1

Verbenaceae Lantanacamara1;2 , Verbenahybrida1;2

Non-hostplant species
Amarantaceae Amaranthusretro�exus2

Araliaceae Hedera helix2

Asteraceae Calendulaof�cinalis 2 , Cynara scolymus2 , Helichrysum
arenarium2 , Lactucasativa1;2

Brassicaceae Brassicaoleracea2 , Capselabursa-pastoris2

Ericaceae Arbutusunedo2

Fabaceae Cicer arietinum2 , Medicagosativa2 , Pisumsativum2 , Vicia faba2

Geraniaceae Pelargoniumsp. 2

Lamiaceae Lavandulaof�cinalis 2 , Menthapiperita2 , Origanumvulgare2 ,
Rosmarinusof�cinalis 2 , Salviaof�cinalis 2

Malvaceae Malvasilvestris2

Moraceae Morusnigra2

Myrtaceae Myrtuscommunis2

Oleaceae Jasminumnudi�orum1;2 J. polyanthum1;2

Passi�oraceae Passi�ora edulis1;2

Portulacaceae Portulacaoleracea2

Primulaceae Primulasp.1

Poaceae Cynodondactylon1;2

Punicaceae Punicagranatum2

Rutaceae Citrus aurantium2 , C. lemonia2 , C. reticulata2 , C. mitis2 , C.
sinensis2 , Poncirustrifoliata2 , Fortunellajaponica2 , F. margarita2

Solanaceae Petuniagrandi�ora1;2 , Solanumtuberosum2

1 indoorconditions.
2outdoorconditions.

62 K. �Zaníc etal.



The investigation indicatesthis pesthasin-
vaded the central Adriatic region of Croatia
thanksto favorableclimatic conditionsandhost-
plant availability. During the investigation the
host-plantrangeincreasedfrom 13 plantspecies
notedin theyearB. tabaciwasdiscovered(17),
to 31 species. Even though the study did not
includetherangeof suitabilityof differenthosts,
it was easyto concludethat poinsettiawas the
mostattractivehost.

Only the presenceof biotype Q was deter-
minedin four selectedsitesin Croatia,although
predominanceof biotypeB hadbeensuspected.
In view of thecontinuedimportof plantmaterial
(i.e., the pest's hostplants)from Mediterranean
countries, the study of the pest's distribution
and determinationshould be continued. The
presenceof B. tabaci-transmittedviruseshasnot

beendetectedin Croatia( �Skorić, D., Faculty of
Science,Zagreb,pers. comm.). As to abiotic
andbiotic factors,whichareimportantfor theap-
pearanceof viruses,epidemiologicalmonitoring
is urgentlyrequiredin Croatia.

In comparisonwith other data,e.g. Byrne
and Bellows (4), a very low pest population
densityon I. purpurea wasrecordedin outdoor
settings. However, I. purpurea is a suitable
alternativehostplantfor subsistenceof B. tabaci
duringthesummerperiodandan importantpest
resourcebeforea new poinsettiacultivation cy-
cle. In orderto understandbetterthe ecological
propertiesof B. tabaci populationsin Croatia,
more information through extended investiga-
tionsof its populationdynamicsandnaturalene-
miescomplex is required.

Fig. 1. UPGMA dendrogramshowing thephylogeny basedon a sequenceof a 800bp fragmentof
themt COI genefrom six individualBemisiatabaciinsectsfrom Split (Croatia)andoneof biotypeQ
from Spain.Another11sequencesof B. tabaciandoneof Trialeurodesvaporariorumwereobtained
from theGenBankandusedasreference(accessionnumbershown in brackets).
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Fig. 2. Exampleof ampli�cation of the locus Bem 23 in 16 individual femaleadultsof Bemisia
tabaci, showing theallelesof 400bpand224bp,speci�c for biotypesQ andB, respectively. Lane1:
sizemarker, 100bp ladder;lanes2-6: insectsfrom Split; lanes7-11: insectsfrom Pula;lanes12-15:
BiotypeB; lanes16-17:BiotypeQ.
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