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The paper presents the results of faunistic and ecological investigations concerning ticks in the Belgrade
area in the period 1994 through 1996. The six species of ticks of the Ixodidae family were detected in the in-
vestigated area, namely: Ixodes ricinus, Rhipicephalus sanguineus, Haemaphysalis punctata, Haemaphysa-
lis inermis, Dermacentor marginatus and Dermacentor pictus. We should stress first finding of the last
species on dogs in the Belgrade area. Two species of the Argasidae family: Argas persicus and Argas reflexus
were also detected. The research involved: the faunistic composition, relative abundance, population dynam-
ics and sex ratio of the detected species.
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INTRODUCTION

In research of fauna and ecology of ticks, as haematophagous arthropods, it is
of great importance zoogeographic distribution, namely, eventual presence of the
species which appears as indicator species for that region and disease. From bio-
medical and veterinary significance, the role of these arthropods as vectors and res-
ervoirs of infective agents of human and animal, i.e. the importance of recorded tick
species, especially in parasite-host relationship.

A considerable number of free-living mammals and birds settle in the area of
Belgrade, including foxes, badgers, gulls, pheasants and pigeons. Moreover, a
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pheasant population has been breeding in the great pheasanerias in the locality of
Pancevacki Rit (Kovilovo and Padinska Skela) (PaviLovic, 1991). Furthermore, the
presence of a great number of poultry on private holdings enables cross-infestation
with ectoparasites, especially from the Ixodidae and Argasidae families (PavLoviC
et al., 1990). Ia addition, numerous stray dogs, often infected with ticks, are a perma-
nent source of infection for hunting dogs and other appropriate hosts, including man.

The research of ticks in inhabited places is of undoubtable significance in epi-
demiology and epizootiology of parasitic and viral diseases, since the degree of con-
tact between these vectors of diseases and man is very high. Besides, in settlements,
especially arboviruses can circulate among rodents and ticks. It is also known that
domestic animal quarters are quite an appropriate place for the development and
survival of various rodents, especially mice and rats.

MATERIAL AND METHODS

The collection and processing of ticks and the identification of tick specimens
have been described in an earlier paper (MiLUTINOVIC ef al., 1989).

RESULTS

In the period 1994 through 1996 the tick fauna was surveyed on a total of 1900
animals of different species (foxes, badgers, dogs, poultry and pigeons) in the Bel-
grade area (Pancevacki Rit, Zvezdara, Ko3utnjak, Usce, Avala). The collected
specimens - a total 1310 - were adults males and females. The majority of the exam-
ined animals were foxes, followed by stray dogs, hunting dogs, sheep, badgers, pi-
geons and finally pheasants, until the most tick-infested were foxes and both stray
and hunting dogs.

Six tick species from the Ixodidae family were detected, namely: Ixodes ric-
inus, Rhipicephalus sanguineus, Haemaphysalis punctata, Dermacentor margina-
tus, Haemaphysalis inermis, Dermacentor pictus and two species from the
Argasidae family: Argas persicus and Argas reflexus.

Relative abundance analysis revealed the following: The species Ixodes ricinus
was absolutely dominant in the (1994-1996) period (47%), followed by Rhipicepha-
lus sanguineus (23%), Haemaphysalis punctata (16%), Dermacentor marginatus
(10%), Haemaphysalis inermis (3%) and finally Dermacentor pictus (1%) (Fig. 1).
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Fig. 1. Relative abundance of tick species in the Belgrade area.

In the follow up of the population dynamics of the six species detected in the
Belgrade area within the period 1994-1995. it was noted that the inctrease of abun-
dance commenced in March for all species. April was the month of population
maximum relating to three species: Haemaphysalis punctata, Dermacentor margi-
natus and Haemaphysalis inermis. The species Ixodes ricinus was the only one
which had its population maximum in May, while Rhipicephalus sanguineus and
Dermacentor pictus reached their maxima in June. The autumn population maxi-
mum only occurred with three species: Ixodes ricinus and two species of the genus
Haemaphysalis - punctata and inermis (Fig. 2).

As to the sex ratio, within individual species, females were predominant in xo-
des ricinus, Haemaphysalis punctata and Haemaphysalis inermis in contrast to the
two species of the genus Dermacentor - marginatus and pictus and Rhipicephalus
sanguineus which exhibited male prevalence (Fig. 3).
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Fig. 2. Population dinamyecs of tick species in the Belgrade area.
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Fig. 3. Sex ratio within individual tick species in the Belgrade area,
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Over research period in the investigated region a total of 1310 adult tick speci-
mens were collected, out of which 536 or41% were males and 774 or 59% females.

In the most numerous species, Ixodes ricinus, Borrelia burgdorferi was ac-
counted for 10% of the total number of collected specimens.

Two species of the Argasidae family were detected: Argas persicus and Argas
reflexus. Argas persicus was found in great abundance in poultry - houses, on poul-
try, on the trees on which they sleep, in cracs of tree bark and on the branches. The
species was also found on pheasants and pigeons.

Argas reflexus is present in towns where pigeons are present in good number;
sometimes it invades houses.

DISCUSSION

Out of the six ixodid tick species encountered within the area of Belgrade, the
species Ixodes ricinus was the most abundant in the period 1994-1996. The second
species, regarding abundance, was Rhipicephalus sanguineus, followed by Haema-
physalis punctata, Dermacentor marginatus, Haemaphysalis inermis and finally
Dermacentor pictus.

Out of all the species of the Ixodidae family, the species Ixodes ricinus is one of
the most widely distributed in Yugoslavia.

The species Ixodes ricinus was also predominant in Northeast Serbia
(MiLuTiNoVIC et al., 1987), but this tick was the second most abundant species fol-
lowing Haemaphysalis sulcata in West Serbia and in the third place, regarding the
abundance in East and Southeast Serbia, where the majority of the examined ani-
mals were sheep, followed by cattle and goats, followed Dermacentor marginatus
and Rhipicephalus bursa (MiLuTINOVIC, 1992). In our investigation the majority of
specimens of [xodes ricinus was taken from foxes, followed by sheep, pheasants and
poultry. The finding of this species on deer (Dama dama) and chamois (Capreolus
capreolus) in Italy, as well as about population maximum on heathes in June, July
and in October was reported by Rivosiecchi et al. (1979), and also on nine species of
small mammals in Strasbourg by PEREZ (1987). Ixodes ricinus is the most abundant
species on migratory birds overwintering in the Mediterranean (MANILLA, 1985), on
wild and domestic animals in Spain (GRANDES, 1986) and also on migratory birds in
Northern Italy (WALTER & Massa 1987). Our investigations showed that the spring
maximum of this species predominated in comparison with the autumn. A two-
phase seasonal fluctuation, i.e. the appearance of two generations was confirmed
(PETROVIC et al., 1955b; TOVORNIK, 1976).
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The sex ratio in Ixodes ricinus showed female prevalence. The female preva-
lence was reported by MiLUTINOVIC ef al. (1987) in Northeast Serbia and in East,
Southeast and West Serbia (MILUTINOVIC ef al., 1995).

The species Rhipicephalus sanguineus was the second most abundant species,
regarding the abundance (23.28%). This species was in the fifth place (8.91%) re-
garding the abundance in East and Southeast Serbia and in the sixth place (3.06%) in
West Serbia. In our research Rhipicephalus sanguineus was the most abundant spe-
cies on foxes and both on hunting and stray dogs in the period April-September. It
reached a maximum in June. Therefore, we consider Rhipicephalus sanguineus is
summer tick species as was also detected by other authors (Tovornik, 1976;
MiLuTiNovIC et al., 1996b; MILUTINOVIC, 1992). Here, we would point out the inves-
tigations of RivoseccH et al. (1980), which are related to seasonal dynamics of
Rhipicephalus sanguineus in the outskirts of Rome. This species appeared on dogs
in the period March - April, reached its maximum in May, then slightly decreased in
June and July. In August abundance of this species increased, when the predomi-
nance of nymphs was present. Finding of great number of Rhipicephalus sanguin-
eus larvae in outskirts of Rome was also reported by STELLA & KHOURY (1980).

The species Haemaphysalis punctata was in the third place regarding abun-
dance in the area of Belgrade. Out of total number of collected tick specimens in
West Serbia it followed Haemaphysalis sulcata and Ixodes ricinus, and it was in the
fourth place in East and Northeast Serbia (MILUTINOVIC et al., 1995). The spring and
the autumn maximum of this species correspond to the results of investigations in
other parts of Serbia (PETROVIC ef al., 1955b; MILUTINOVIC, 1992). The dominant
place belongs to female, as it was in West, East, Northeast and Southeast Serbia
(MiLuTINOVIC et al., 1996). Findings of this species on small rodents in the moun-
tains of Krim was reported by SosnniNa (1969), on migratory birds in Italy
(MaNILLA, 1985; WALTER & Massa, 1987) and on wild and domestic animals in
Spain (GRANDES, 1986).

In the area of East and Southeast Serbia Dermacentor marginatus is the most
numerous species, in Northeast Serbia it follows Ixodes ricinus, and in West Serbia
follows Haemaphysalis sulcata, Ixodes ricinus and Haemaphysalis punctata
(MiLutiNoviC, 1992). Dermacentor marginatus came fourth according to the distri-
bution over the investigated region. In papers dealing with Haemaphysalis punc-
tata, data about Dermacentor marginatus can also be found, because of their related
biology and seasonal dynamics.

PETROVIC (1979) stated that Haemaphysalis inermis was found on the same
places where Haemaphysalis punctata (what was confirmed by our results) in the



Actaent. serb., 1997, 2(1/2): 77-85
M. MILUTINOVIC et al.: Ticks of the Belgrade area 83

area of South Banat to Macedonia. Data of this species were given by PETROVIC &
Borpioski (1955a) for continental and Mediterranean part of Montenegro, by
MiLuTiNoviC (1992) for West, East and Southest Serbia, by SosnniNa (1969) for
Krim and by GEORGIEV ef al. (1971) for Bulgaria.

We stress the first determination of Dermacentor pictus on dogs in the extended
area of Belgrade. PETROVIC (1979) mentioned finding of this species on cattle and
horses in West parts of Serbia, what was confirmed by the results of MiLuTtinovI¢
(1992). SosnNINA (1969) found it on small rodents in mountainous woods of Krim,
Rorac & Stojanovic (1986) in Croatia and OLSUFIEV (1987) emphasised the fre-
quent finding of Dermacentor pictus in South part of the Moscow area.

The determination of Argas persicus and Argas reflexus, i.e. the abundance of
these species and their hosts, are similar to the results of examinations in the other
parts of Serbia (PavLoviC et al., 1992).
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KPITEJbU (ACARI: IXODIDAE, ARGASIDAE) BEOI'PAJIA

M. MUJIYTHUHOBWR, H. ATEKCHR-BAKPAR U M. ITABIOBHR

Usson

V paay cy NpHKazaHH pe3ynTaTH (ayHHCTHUKO-EKOJIOIIKUX HCTPaKHBarba
Kpnesba Ha noapyujy Beorpana y nepuoay 1994-1996. Ox 14 Bpcra xpnesba us da-
Mmunnje Ixodidae y Cp6uju, mect BpCTa je yCTAHOB/BEHO HA HCTPAKUBAHOM MOAPYY]Y.
VYcraHoBibeHE Cy M JBe BpcTe u3 dpamunuje Argasidae. Mcrnyemo npBu Hanas BpeTe
Dermacentor pictus Ha Ticuma, Kao u JeTekuujy Borrelia burgdorferi y 10%
CAKYIUbEHUX MpUMepaKa Bpcte Ixodes ricinus.
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