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Abstract

Dermacentor reticulatus is the second most important tick species in Poland. Although
the north-eastern region of Poland is considered typical for D. reticulatus and is treated
as a contiguous area of Eastern populations of the meadow ticks, the occurrence of this
tick species in this region to date has been recorded as separate foci. The present report
supplements data on the geographical distribution of D. reticulatus in urban and natural
biotopes of north-eastern Poland (Warmia and Mazury province). In 2015-2017 (during
the springtime activity of ticks) adult questing D. reticulatus were found in 13 of 25 moni-
tored localities. Six sites are located in urbanized areas, within the administrative borders
of the city of Olsztyn and seven sites are in natural biotopes in the central part of Warmia
and Mazury. A total of 398 adult D. reticulatus ticks, including 257 females and 141 males,
were collected. A comparison of data grouped according to urban and natural type of area
revealed no statistical differences between them. Taking into account the habitat type, the
mean tick density was the highest in open landscapes. The identification of new foci D.
reticulatus in the endemic areas of Lyme borreliosis, tick-borne encephalitis and canine
babesiosis is crucial for determining the risk of diseases transmitted by ticks and taking
proper preventive measures.
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Introduction

The meadow tick D. reticulatus (Fabricius, 1974) is the second most abundant tick spe-
cies in many parts of Europe after Ixodes ricinus. Due to the high adaptability of D.
reticulatus to changing environmental conditions and a wide range of hosts, including
livestock, domestic animals and humans, the veterinary-medical importance of this spe-
cies has increased within in the last 20 years. Pathogens that can be transmitted to the
host by D. reticulatus include the protozoa Babesia canis, bacteria of the genera Rickett-
sia and Anaplasma, and tick-borne encephalitis virus (Foldvari et al. 2016). The signifi-
cance of D. reticulatus in the transmission of Borrelia burgdorferi s.1. is still unclear,
although the specific DNA of this pathogen has been detected in meadow ticks (Reye
et al. 2013; Mierzejewska et al. 2015b; Kubiak et al. 2017; Zajac et al. 2017), but this
does not prove its role as a vector.

The geographical distribution of D. reticulatus in Europe ranges from northern Por-
tugal, the western border of France and England through the countries of central Europe
to Ukraine and to the east of Kazakhstan (Rubel et al. 2016). Until the 1980s the range
of D. reticulatus was clearly divided between West-European and Eastern populations
with an area from the Baltic Sea coast through central Germany, western Poland to the
southern border of Hungary (Karbowiak 2014) where the meadow tick had never been
reported. Nowadays, D. reticulatus shows a tendency of expansion into new areas in
Germany (Dautel et al. 2006), Poland (Karbowiak and Kiewra 2010; Nowak 2011; Kie-
wra and Czulowska 2013; Mierzejewska et al. 2016), Slovakia (Bullova et al. 2009),
the Czech Republic (giroky et al. 2011), Lithuania, Latvia (Paulauskas et al. 2015) and
Romania (Chitimia-Dobler 2015) and has also been observed in countries of western
Europe in locations where it had not been reported previously (Jongejan et al. 2015).
The spread of D. reticulatus is influenced by many factors including climate changes
due to global warming, changes in the way of using green areas, which contributes to
the increase in the number and diversity of hosts as well as the development of tour-
ism and transport between countries (Karbowiak 2014; Mierzejewska et al. 2017; Kloch
et al. 2017).

Long-term monitoring of D. reticulatus in Poland has shown that the north-eastern
and eastern parts of the country (east of the Vistula River) are endemic for this tick
species (Szymanski 1986; Siuda 1993; Bogdaszewska 2004; Biaduri 2011; Bartosik
et al. 2011; Karbowiak 2014; Mierzejewska et al. 2016). In contrast, the western area of
Poland between the Oder River (western border of the country) and the Vistula River,
until the 1990s was considered to be free of this tick species (Szymariski 1986; Siuda
1993; Bartosik et al. 2011; Karbowiak 2014). However, within the last two decades,
due to the detection of new numerous localities of D. reticulatus, this part of Poland
has been considered as an expansion area (Kadulski and Izdebska 2009; Karbowiak and
Kiewra 2010; Nowak 2011; Kiewra and Czulowska 2013; Mierzejewska et al. 2016).
The low genetic polymorphism between D. reticulatus from eastern Poland (eastern
population), and newly emerged foci in western Poland, as well as considerable differ-
ences from the nearby German population, show that the foci in western Poland origi-
nated from the eastern D. reticulatus population (Kloch et al. 2017).

The present report supplements the data on the geographical distribution of D. retic-
ulatus in the urban and natural biotopes of north-eastern Poland (Warmia and Mazury).
Identification of new foci of D. reticulatus in the endemic areas of Lyme borrelioses,
tick-borne encephalitis (TBE) and canine babesiosis (NIH-PZH; Mierzejewska et al.
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2015b) is crucial for determining the risk of diseases transmitted by ticks and taking
proper preventive measures.

Materials and methods

The occurrence of D. reticulatus was studied in 16 localities, across six districts of
Warmia and Mazury from Szatkowo (N53°39'52.0" E19°37'03.8") in the west to Wygryny
(N53°40'15.8" E21°32'17.1") in the east, in north-eastern Poland. Additionally, monitoring
was carried out on the nine localities designated within the administrative boundaries of
Olsztyn (88.0 km?), the capital of Warmia and Mazury (Table 1, Fig. 1).

Tick sampling was conducted in the springtime activity of ticks (March-May) of
2015-2017 in different types of habitat: (a) in forest landscapes (mature mixed and decidu-
ous forests and its borders), (b) in ecotones (zones between grassy and forested areas such
as paths near forest borders, and forested areas and lake shore vegetation, (c) in open land-
scapes (meadows that are sparsely covered by trees or bushes; pastures), (d) in the urban
landscape (city parks).

Ticks were collected from vegetation using the flagging method in the daytime between
9 a.m. and 3 p.m. by two persons for at least 30 min at each site. A site was qualified as
positive if questing D. reticulatus were collected directly from vegetation, and was negative
when none of the ticks were present on the blanket. Collected ticks were preserved in 70%
ethanol and in the laboratory were identified to the species, sex and developmental stage
using taxonomic keys (Siuda 1993; Nowak-Chmura 2013).

For a given location, the density of D. reticulatus ticks was estimated by determining
the number of ticks per 100 m? for each individual flagging event at a specific site. The
differences in the abundance of ticks between urban and natural areas and in the different
types of a habitat were estimated on the basis of the density of ticks collected in April 2016
(a month when all study localities were monitored). The data were analyzed using the non-
parametric Mann—Whitney U test (o = 0.05). The test was conducted using the software
package SPSS v.22.0 for Windows (SPSS, Chicago, IL, USA).

Results

In north-eastern Poland, in 2015-2017, adult questing D. reticulatus were found in 13 of
25 monitored localities (Table 1, Fig. 1). Six sites are located in urbanized areas, within
the administrative borders of the city of Olsztyn. The remaining seven sites are in natural
biotopes in the central part of Warmia and Mazury. The localities where D. reticulatus was
detected are in Szczytno (Tylkéwko, Leleszki, Warchaty), Mragowo (Wierzbowo, Piecki,
Krutyn) and Pisz (Wygryny) districts.

D. reticulatus ticks in Warmia and Mazury were collected in habitats typical for this
species. Both in urban and non-urban areas, the habitats of D. reticulatus are ecotones—
areas between forest and grassy paths or forest and lake shore vegetation or open land-
scapes such as meadows (Table 1). Only the Piecki and Krutyn localities are covered by
mature deciduous trees. Ticks were not found in dense mature deciduous, coniferous and
mixed forests or in the city park at Lake Kortowskie in Olsztyn.

@ Springer



PIIOS[[0D SYOT) OU DU ‘[BI0) [ ‘SO[RUI J{/ ‘SO[RWd] ]

Experimental and Applied Acarology (2018) 75:289-298

suaw1dads Jo roquunN

syejqeH

$9JeUIpI009 [BoIydeISoon

¥ 1 € 6 € 9 ou (1sax0y/yred Ksseid) ouol09g  H,1°L1,C€1T Nu8'ST0P.ES (BPIN oueIdNy 950[0) AUKISAM

I 0 1 ¢ 1 ¢ ou sodeospue] 389104 Hu ' 12,9T0 1T N0 '60,T70£S ukynryp

I 0 1 1 0 1 ou sodeospue] 38104 H,1°€€,6101T NuL 10,870£S Dodd

8 ¥ v T I 1 ou (3sa103/yred £sse1s) ou0j0oq  H,9°ST611T NuO'¥T,870€S (0MOSEI 9S0]0) 0MOGZIDIMN

T 0 T S 1 ¥ ou (uoneja3an a10ys e[ puE SEaTe Pa)saloy) QUOJOIH  H,9't1.6700T Nu9'ST1,TE.ES (ayeT apprulereq) Areyorepm

€ 0 € 81 ¥ ¥ ou (3sa103/yred Kssei3) QUOIOOT  H,L'1S,6¥.0C Nu6 T€,LEES DZSA9]

HE L1.E7,0T

ou 9z 0T 91 ou sadeospuey uadg N 920.LEoES ONMOYIAL

ou T 0 ¢ ou (UO1EIOZAA 210YS Y] PUE SBIE PIISAIOF) QUOI00H  H,1°ST9To0T Nub €TIYES (Keg epA) 9T [PRN-UkIZS|O

u 1% I L u COEﬁowo> QIOyS Ie[ pue Seare ﬁouweob AUOJOdY] H,L°8S.9C.0C Z:m.ombﬂomm Amohm m:ﬁouma u:ﬁ_:nO e _o_v_chbNm_O

LT 9 11 LI S T ou (1sa103/yred Ksseid) QuOJOIH  H,$°0S,62.0C NuT ¥S,EHo€S se] Amozaa]-ukyzs|Q

8T € SI SL 9¢ 6¢ TT Ol Tl adeaspuef uadQ  H,1°90,1€60T Nut'6€,57€S apysinzeN-ukizs|Q

L9 T¢ Sy 81 8 O SI 8 L adeospuef uadQ  H,8'¥€,LT.0T Nu6 9. v¥0€S Kurzozag-ukyzs|o

IC L ¥1 ST L 8 0 € L (3s2103/mopeaw) au0)0dq  H,0'SE,8To0T N6 IS,LYoES 189104 AND-uk1zs|0
I W 4 1L W 4 1 W 4
L10T 910T S10C

Ayneoo

292

pue[Od UIS)SEI-YII0U ‘UOISAI AINZEJA] PUB BIULIBAA OU) UT £ T()Z—ST (T U PAII[[0D YOI} SmpnoljaL L0juadpuLia(J Jinpe unsanb Jo 1oquinu oy) pue sanIeso] | 3jqel

pringer

Qs



Experimental and Applied Acarology (2018) 75:289-298 293

WARMIA-MASURIA
PROVINCE

OLSZTYN
EC )

A

THROWO @ | soczii
@ Warchaly

POLAND

Q

BIALYSTOK
e

{

S

OLSZTYN \ D
S \ A\

’\’\_/'1

PODLASIE
PROGVINCE

2. City Forest
S e

Ohugo Like

Legend

( ® D. reticulatus positive location
e ol ik © D. reticulatus negative location
== D. reticulatus loci recorded before

Fig. 1 Dermacentor reticulatus positive and negative locations in north-eastern Poland

During 2015-2017 a total of 398 adult D. reticulatus ticks were collected, including 257
females and 141 males (Table 1). In April 2016, depending on the locality, the density of
ticks per 100 m? ranged from 0.2 (Wierzbowo, Piecki) to 6.3 (Olsztyn—Mazurskie) (Fig. 2).
Comparison of data grouped according to urban and natural type of area revealed no statis-
tical differences between them, although the D. reticulatus tick density was slightly higher
in an urban area (Table 2). Taking into account the habitat type, the mean tick density was
the highest in open landscapes with 4.08 ticks per 100 m?. The D. reticulatus abundance in
this habitat was significantly different only in comparison with the ecotone between forest
and lake shore vegetation (Table 2).

Discussion

The presented report supplements the data on the distribution of D. reticulatus in north-
eastern Poland belonging to the endemic area for tick-borne diseases (TBDs). According to
Vu Hai et al. (2014), one of the current tools for estimating the burden and risk of TBDs in
Europe is an assessment of a tick’s distribution in relation to biotope, landscape, urbaniza-
tion, climate and a description of its extension and potential risk area. The region of north-
eastern Poland is considered typical for D. reticulatus and should be treated as a contiguous
area of eastern populations of the meadow tick (Bogdaszewska 2004). However, to date the
occurrence of D. reticulatus in this region has been recorded as separated foci of this tick
species. In the province of Podlasie, the occurrence of D. reticulatus has been documented
in the Augustéw Primeval Forest (the Augustéw focus), the Knyszyn Primeval Forest (the
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Fig.2 Dermacentor reticulatus density in the Warmia and Mazury region, north-eastern Poland (April,
2016)

Knyszyn focus), the Biebrza Basin (the Biebrza focus) (Siuda 1993; Karbowiak 2014) and
in the Bialowieza National Park (Biernat et al. 2014) (Fig. 1). In Warmia and Mazury, D.
reticulatus were found in the Mazury Lake District and Piska Primeval Forest (the Mazury
focus) which covers the Pisz, Gizycko, Wegorzewo and Mragowo districts (Siuda 1993;
Bogdaszewska 2004; Karbowiak 2014; Mierzejewska et al. 2015a, b, c, 2016).

A 3-year-long monitoring of tick prevalence in north-eastern Poland demonstrated that
D. reticulatus was permanently present in the central part of Warmia and Mazury (Olsztyn
subregion), outside of the areas associated with the Mazury Lake District where, according
to Bogdaszewska (2004), the reservoirs of this species and its transmission are impacted by
increasing populations of roe deer and elk. Our observations have shown that in this area
D. reticulatus is found both in natural biotopes and in habitats situated in a city, often close
to housing complexes, and its density is comparable in both environments. Accordingly,
Mierzejewska et al. (2015a) reported that the average density of D. reticulatus was higher
in sites located near the capital city of Warsaw compared with the semi-natural biotopes
typical of the Mazury Lake District. The adaptation of this tick species to the environ-
mental conditions of large cities is evidenced by data on the host-seeking adult specimens
on vegetation and domestic animals (mainly dogs) in other cities in Poland, such as War-
saw (Zygner 2006; Zygner et al. 2009), Wroctaw (the west of Poland) (Kiewra and Czu-
lowska 2013; Kr6l et al. 2016), Lublin and Lubartéw (the east of Poland) (Biadun 2011)
and also Kyiv (Didyk et al. 2017), Budapest (Foldvari et al. 2016) and KoSice (Bullova
et al. 2009). In cities, D. reticulatus is usually found near large natural forest complexes
surrounding the city, such as our locations: Olsztyn-T¢czowy Las, Olsztyn-City Forest or
Olsztyn—Ukiel; or other locations in Warsaw (Supergan and Karbowiak 2009; Zygner et al.
2009). It makes the migration of mammals and other animals from natural forests to city
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green areas possible, along with any accompanying parasites and attached ticks (Karbow-
iak 2014). In urbanized areas, an important role can be played by birds, as they serve as
hosts of the young stages of ticks. Other host may be companion animals, such as dogs or
horses (Foldvari et al. 2016). This was confirmed in the studies carried out by Mierzejew-
ska et al. (2015¢) who demonstrated that in D. reticulatus endemic areas in Poland, dogs
and livestock (cows, horses) are their main hosts.

In urban areas, small city parks are usually unfavourable locations for ticks (Foldvari
et al. 2011; Rizzoli et al. 2014; Paulauskas et al. 2015), e.g. Lake Kortowskie in Olsztyn,
where no specimens of this species were collected, although this location presents a typical
habitat for D. reticulatus. Most probably, it results from the lack of large mammalian hosts
and regular maintenance of greeneries (mowing, leaf raking). The ways in which the green
areas that are D. reticulatus habitats are used significantly impacts a reduction in the den-
sity of this species (Mierzejewska et al. 2017). In the Warmia and Mazury region, mead-
ows that were regularly harvested or post-fire sites have demonstrated a substantially lower
density of D. reticulatus ticks in comparison with the adjacent undisturbed fallow lands.
According to the author, it proves that an increase in the surface of fallows and changes
in the methods of land usage (ceasing extensive land burning) will increase the number of
habitats that are favourable for meadow ticks in Poland. This is further supported by the
highly fragmented landscape within a large patch of homogeneous vegetation in proximity
to permanent watercourses or reservoirs. The identified D. reticulatus habitats in north-
eastern Poland confirm this relation. Most described habitats consist of untreated green
wastelands that are often located at the border of forest and grass pathways or lakeside
greeneries. In turn, the forest habitats, such as Kruty, are situated near lakes and may be a
part of game animal water tracks.

In north-eastern Poland, both in the urban areas and natural biotopes the presence of
D. reticulatus ticks demonstrated in the study increases the risk of tick-borne diseases in
humans and animals. It is thus warranted to monitor tick distribution and to determine the
level of pathogen contamination in ticks in such areas, which is important from both medi-
cal and veterinary points of view.
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