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Abstract
During ornithological research conducted at the Milicz Fishponds Nature Reserve (Barycz 
Valley Landscape Park, southwestern Poland) from May to July 2024, a total of 245 birds 
were captured. Four ticks were collected: two Ixodes ricinus larvae and two Haemaphy-
salis concinna nymphs. We present the first confirmed record of H. concinna parasitising 
a great reed warbler (Acrocephalus arundinaceus) in Poland. Identification of H. concinna 
was based on both morphological identification keys and molecular analysis of the COI 
gene. This finding expands current knowledge on the biodiversity of ticks parasitising 
birds in Poland and highlights the need for further research on the role of migratory birds 
in the dispersal of ticks across Central Europe.
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Introduction

The role of birds, particularly migratory species, in the dispersal of ticks and their associ-
ated pathogens is increasingly recognized as a significant factor in the ecology of tick-borne 
diseases. Notably, migratory birds can act as transporters for ticks and carriers for tick-borne 
pathogens, moving these ectoparasites over vast geographical expanses (Choi et al. 2014; 
Flaisz et al. 2017; Buczek et al. 2020). A number of studies in Europe and Asia have shown 
that migratory passerines can transport ticks over considerable distances, facilitating the 
spread of these arthropods to new geographic regions (Hornok et al. 2016). In migratory 

1 3

https://doi.org/10.1007/s10493-025-01070-2
http://crossmark.crossref.org/dialog/?doi=10.1007/s10493-025-01070-2&domain=pdf&date_stamp=2025-9-30


Experimental and Applied Acarology (2025) 95:46

bird systems such as those in North America and Europe, extensive research has shown that 
birds play a key role in shaping tick and tick-borne pathogen dynamics by introducing ticks 
into new regions and supporting their spread across ecological barriers. For example, Ogden 
et al. (2008) demonstrated that migratory birds were instrumental in the northward expan-
sion of Ixodes scapularis in Canada and the concurrent introduction of Borrelia burgdorferi 
and Anaplasma phagocytophilum. Similarly, Cohen et al. (2015) showed that Neotropical 
migratory birds arriving in the United States carry non-native tick species, facilitating the 
invasion of both ticks and associated pathogens into new environments. Hamer et al. (2012) 
further highlighted that in urban environments like Chicago, wild birds support tick popula-
tions and pathogen circulation, indicating that bird movement also plays a role in sustaining 
local transmission cycles. In Europe, Klitgaard et al. (2019) found that migratory birds dur-
ing spring and autumn in Denmark carried Ixodes ricinus infected with multiple pathogens, 
underlining their role in transregional dissemination of tick-borne diseases across the conti-
nent. This is particularly critical in Central Europe, where such birds migrate from warmer 
climates, bringing with them various ectoparasites (Hornok et al. 2016; Flaisz et al. 2017; 
Liu et al. 2024). Observations from Hungary suggest that the appearance of Haemaphysalis 
concinna in Europe, including Poland, may be related to the migration of birds from Siberia 
and the Far East (Flaisz et al. 2017). Furthermore, research conducted in Korea indicates 
that H. concinna ticks may be appearing in new locations due to changing bird migration 
routes and climate change (Choi et al. 2014).

Haemaphysalis concinna is widely distributed in the Eurasian continent, predominantly 
in China, Russia, and Central Europe, including Germany, the Czech Republic, Slovakia, 
Hungary, and Austria (Estrada-Peña et al. 2017; Rubel et al. 2018; Liu et al. 2024). In Cen-
tral Europe, it is the second most abundant tick species collected from birds, after I. ricinus, 
and the third most abundant tick species flagged from vegetation (Rubel et al. 2018). In 
Poland, however, H. concinna has rarely been observed thus far, with its occurrence being 
predominantly confined to the western and south-eastern regions of the country (Dwużnik 
et al. 2019; Kiewra et al. 2019; Zięba et al. 2019). Although H. concinna can parasitize over 
100 host species, half of which are birds (Liu et al. 2024), it has never been found on birds 
in Poland in spite of dozens of research investigating ticks on birds (Siuda et al. 2006) and 
thousands of birds inspected for the presence of ticks in recent years (Ciebiera et al. 2019; 
Zając et al. 2022). Given that this tick species has been recorded on birds in neighboring 
countries (Hubálek et al. 1996; Flaisz et al. 2017; Keve et al. 2024), its apparent absence in 
Poland is likely due to the fact that previous studies may not have included areas where H. 
concinna was noted. As a result, key habitats where birds could acquire this tick may have 
been overlooked. Therefore, the lack of records from bird hosts in Poland is more plausibly 
attributed to gaps in geographic and ecological coverage rather than to the species’ true 
absence.

Haemaphysalis concinna has been observed to inhabit a wide range of environments, 
with a preference for humid and well-lit habitats such as reedbeds, riverbanks, lake shores, 
forest edges, and clearings. It is particularly associated with deciduous and mixed forests 
with dense undergrowth, but also occurs in forest steppe and wet steppe zones, suggesting 
considerable ecological flexibility (Rubel et al. 2018). The habitat use partly overlaps with 
the stopover and breeding sites of reed-associated migratory birds, making them likely hosts 
for this tick species. The nymphs and larvae of this thermophilic tick species demonstrate 
seasonal activity patterns that align closely with the migratory cycles of its avian hosts, 
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enhancing their chances of successful dispersal and establishment in new areas (Keve et al. 
2024; Liu et al. 2024).

Haemaphysalis concinna is known to transmit a range of pathogens of medical and veter-
inary importance, including (A) phagocytophilum (agent of human and animal granulocytic 
anaplasmosis), (B) burgdorferi sensu lato (causative agent of Lyme borreliosis), spotted 
fever group rickettsiae such as Rickettsia helvetica and R. raoultii, Babesia microti and a 
novel Babesia genotype related to Babesia crassa (agents of babesiosis), and viruses includ-
ing the severe fever with thrombocytopenia syndrome virus (SFTSV) (Meng et al. 2015; 
Rubel et al. 2018; Dwużnik-Szarek et al. 2021; Liu et al. 2024). The association between H. 
concinna and birds has significant implications for public health, as birds can act not only 
as long-distance transporters of infected ticks, but may also serve as competent reservoir 
hosts for certain pathogens. For example, wild birds have been identified as reservoirs for B. 
burgdorferi s.l., contributing to local transmission cycles in addition to facilitating pathogen 
dispersal over large geographic areas (Humair 2002; Benskin et al. 2009; Hornok 2017). 
This paper documents for the first time the presence of H. concinna on birds in Poland.

Materials and methods

Fieldwork

Ornithological research at the Milicz Fishponds Nature Reserve (Barycz Valley Landscape 
Park, southwestern Poland) was conducted between 17 May and 31 July 2024 as a part of 
a long-term study on the breeding biology of Eurasian reed warblers (Orłowski et al. 2016; 
Wojczulanis-Jakubas et al. 2023; Hałupka et al. 2024). The Milicz Fishponds Nature Reserve 
is a group of fishponds located in the Barycz River valley. Due to their significance as a 
habitat and breeding ground for water birds, these ponds are designated as a nature reserve, 
forming part of the larger protected area known as the Barycz Valley Landscape Park (Evans 
2009). Birds were caught every 1–4 days (during a total of 55 days) using ca. 15 mist-nets 
located on the study plot of 3 ha. The plot has a roughly rectangular shape (approximately 
150 × 270 m; centre at 51.5385°N, 17.3390°E) and is situated in an extensive reedbed with 
a dominant common reed (Phragmites australis), accompanied by patches of bittersweets 
(Solanum dulcamara), cattails (Typha angustifolia) and other herbaceous vegetation.

After mist-netting each bird was identified to species level, aged and sexed (Svensson 
1992), and subsequently individually marked using a metal ornithological ring. In most 
species, sex identification was possible only for adults, and in some cases, we had difficul-
ties with sexing adult individuals. During the whole season we caught and ringed a total of 
245 individuals, including 159 adults and 89 juveniles. Among the individuals that could 
be sexed, proportions of males and females were roughly equal (95 and 91, respectively). 
The birds represented 14 species, mostly passerines (Table 1). Before ringing, each bird was 
visually examined for the presence of ticks during routine handling (standard ornithological 
right-hand grip; Demongin 2016). Particular attention was paid to the head and bill area as 
previous studies have revealed that ticks were found only/mostly in these areas (Ciebiera 
et al. 2019; Zając et al. 2022). Furthermore, ventral areas were also inspected by blowing 
feathers.
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Identification and collection of ticks

Ticks were removed from the birds’ bodies with tweezers and placed in an Eppendorf tube 
containing 70% ethanol solution. The samples were transported to the laboratory where 
they were identified to species using a stereoscopic microscope, a tick identification key 
(Estrada-Peña et al. 2017) and molecular methods as described by Gou et al. (2018) based 
on COI mtDNA. DNA was extracted from the ticks using a tissue kit (Tissue DNA Purifica-
tion Kit, EURx). The universal primers LCO1490 (5′-GGT CAA CAA ATC ATA AAG ATA 
TTG G-3′) and HCO2198 (5′-TAA ACT TCA GGG TGA CCA AAA AAT CA-3′) were used 
to amplify the COI sequence.

Scientific 
name

Common 
name

Order Total no. of 
adults
(male | 
female)

No. of 
juveniles

Total 
no. of 
indi-
viduals

Acrocepha-
lus arundi-
naceus

Great 
reed 
warbler

Passeri-
formes

7 (3 | 3) 2 9

Acro-
cephalus 
schoeno-
baenus

Sedge 
warbler

Passeri-
formes

10 (5 | 5) 4 14

Acro-
cephalus 
scirpaceus

Reed 
warbler

Passeri-
formes

110 (59 | 
48)

19 129

Carpodacus 
erythrinus

Common 
rosefinch

Passeri-
formes

1 (0 | 1) 0 1

Cyanistes 
caeruleus

Blue tit Passeri-
formes

3 (1 | 1) 5 8

Schoeniclus 
schoeniclus

Reed 
bunting

Passeri-
formes

6 (3 | 3) 0 6

Hirundo 
rustica

Barn 
swallow

Passeri-
formes

1 (1 | 0) 0 1

Locustella 
luscinioides

Savi’s 
warbler

Passeri-
formes

9 (3 | 6) 6 15

Panurus 
biarmicus

Bearded 
reedling

Passeri-
formes

2 (1 | 1) 33 35

Parus 
major

Great tit Passeri-
formes

1 (0 | 1) 0 1

Phyl-
loscopus 
collybita

Common 
chiffchaff

Passeri-
formes

2 (1 | 1) 1 3

Remiz 
pendulinus

Pendu-
line tit

Passeri-
formes

4 (3 | 1) 3 7

Sylvia 
atricapilla

Eurasian 
blackcap

Passeri-
formes

3 (2 | 1) 5 8

Alcedo 
atthis

Common 
kingfisher

Coraci-
iformes

0 (0 | 0) 8 8

Table 1  Numbers of individuals 
of 14 bird species caught at the 
Milicz fishponds nature reserve 
from 17 May to 31 July 2024. 
We present the total numbers 
of adults and juveniles of each 
species. Sex identification was 
not possible for most juveniles, 
and 4 adults
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Sequence and phylogenetic analysis

The resulting nucleotide sequences were subjected to editing using the DNA Baser 
Sequence Assembly software (Heracle BioSoft S.R.L., Romania) and aligned with refer-
ence sequences of Haemaphysalis spp. from GenBank using BLAST (Basic Local Align-
ment Search Tool). Phylogenetic analyses were performed using MEGA X software (Kumar 
et al. 2018). The tree was constructed using Maximum Likelihood (ML) and bootstrapping 
was performed using 1000 replicates.

Results

Four ticks were collected from three individuals of all captured birds (245 specimens). Over-
all, the infestation level was 1.22% (95% CI: 0.42%–3.54%), calculated as the proportion of 
birds infested with at least one tick. The collected ticks were identified as two Ixodes ricinus 
larvae and two Haemaphysalis concinna nymphs (GenBank accession number: PV731485 
- PV731487). The obtained sequences showed over 98% similarity to I. ricinus sequences 
in GenBank for the larval samples identified as I. ricinus, and to H. concinna sequences for 
the nymphal samples identified as H. concinna (Figs. 1 and 2).

Ixodes ricinus larvae were collected from sedge warbler Acrocephalus schoenobaenus, 
and Eurasian reed warbler Acrocephalus scirpaceus (Table 2). Additionally, two H. con-
cinna nymphs were collected from a great reed wabler Acrocephalus arundinaceus which 
was caught at the end of the breeding season (July 10).

Fig. 1  Haemaphysalis concinna nymph collected from Great reed warbler (Acrocephalus arundinaceus) 
(A, B)
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Bird species Number of ticks
Ixodes ricinus
(larvae)

Haema-
physalis 
concinna
(nymphs)

Acrocephalus schoenobaenus 1 0
Acrocephalus scirpaceus 1 0
Acrocephalus arundinaceus 0 2
Total 2 2

Table 2  Number of Ixodes rici-
nus larvae and Haemaphysalis 
concinna nymphs collected from 
different bird species

 

Fig. 2  Maximum-likelihood (ML) phylogenetic tree based on partial COI sequences of ticks collected 
from birds. Sequences obtained in this study are marked with solid circles and highlighted in red. Ticks 
were also morphologically identified as Ixodes ricinus and Haemaphysalis concinna. Accession numbers 
from GenBank precede species names. An Argas spp. tick sequence was used as an outgroup to root the 
tree. Numbers represent bootstrap support values based on 1,000 replications (MEGA X software)
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Discussion

Based on previous ornithological and parasitological studies conducted in Poland, it has 
been shown that both migratory and resident birds are carriers of various hard ticks, includ-
ing both native and introduced species. So far, among the tick species considered established 
of Poland’s fauna, the following have been collected from birds: Ixodes ricinus, I. persul-
catus, I. frontalis, I. trianguliceps, I. crenulatus, I. apronophorus, I. arboricola, I. eldari-
cus, I. lividus, I. caledonicus, I. festai, as well as Dermacentor reticulatus, Haemaphysalis 
punctate, and H. marginatum (Siuda et al. 2006; Nowak-Chmura and Siuda 2012; Nowak-
Chmura et al. 2012; Ciebiera et al. 2019; Zając et al. 2022). Additionally, non-native species 
of ticks transferred on birds to the territory of Poland are noted: I. acuminatus (synonym I. 
redikorzevi), I. eldaricus, I. festai, and H. marginatum (Siuda et al. 2006; Nowak-Chmura 
et al. 2012; Zając et al. 2022). Birds thus play a key role as passive vectors of parasites over 
considerable distances, including rare species and non-native species.

In this study, of the 245 birds examined, ticks were found on only three individuals. A 
total of four ticks were collected: two Haemaphysalis concinna nymphs (from Acrocepha-
lus arundinaceus) and two Ixodes ricinus larvae (from Acrocephalus schoenobaenus and 
Acrocephalus scirpaceus). Despite the low level of infestation, this discovery is significant, 
as there have been no previous reports of H. concinna parasitizing birds in Poland. A study 
by Zając et al. (2022) in the Vistula Valley found that 4.43% of 3,903 birds were infested 
with ticks, with I. ricinus being the dominant species. The researchers also confirmed the 
significant influence of bird ecology, foraging behaviour and migration distance, on the level 
of infestation. The highest levels of tick infestation were found in ground-dwelling birds 
that migrate short and medium distances, such as the common blackbird Turdus merula and 
European robin Erithacus rubecula, with 2.73 ticks/bird and 1.58 ticks/bird respectively. 
A very high infestation of birds with ticks (40.5%) was recorded by Ciebiera et al. (2019) 
on the Baltic coast, with an average of 2.9 ticks per infected bird, simultaneously showing 
that the infestation level varies greatly depending on the location and migration period. 
Although our infestation rate (1.22%) was lower than in the aforementioned studies, it 
should be emphasized that the majority of the analysed individuals belonged to the group of 
reed-dwelling birds, which mainly move in the middle and upper layers of vegetation, less 
often having contact with I. ricinus larvae, which actively search for hosts near the ground 
surface. In contrast, H. concinna prefers higher vegetation layers and can infest songbirds in 
reed beds and bushes more effectively – which is in line with the results obtained by Keve et 
al. (2024) and is supported by observations from Hornok et al. (2014, 2016).

Haemaphysalis concinna has been reported with increasing frequency in Central Europe, 
including in regions previously considered to be outside its range. In Poland, the first reports 
of H. concinna, originating from a well-documented site, appeared in the 1950 s (Siuda 
1993). The subsequent sightings were only noted in the 21 st century, primarily in the west-
ern and south-eastern parts of the country (Dwużnik et al. 2019; Kiewra et al. 2019; Zięba 
et al. 2019; Król et al. 2024). The proximity of these earlier records suggests that the current 
finding may reflect a pattern of gradual range expansion. However, it is also possible that 
the growing number of detections, including ours, is at least partly the result of increased 
awareness and targeted surveillance efforts in recent years. Distinguishing between these 
scenarios will require coordinated, long-term monitoring across multiple sites and host spe-
cies. Although our findings of H. concinna on A. arundinaceus most likely originated from 

1 3

Page 7 of 10  46



Experimental and Applied Acarology (2025) 95:46

the breeding area, the earlier involvement of birds in the introduction of this species to 
the Milicz Fishponds Nature Reserve cannot be ruled out. Research by Keve et al. (2024) 
shows a clear correlation between bird migration and the expansion of this tick’s range in 
Europe, as well as the presence of H. concinna on the A. scirpaceus, A. schoenobaenus 
and A. arundinaceus. In the context of climate change and the possible expansion of non-
native tick species, the role of birds as carriers of parasites and pathogens becomes even 
more important (Flaisz et al. 2017). Monitoring of ticks in birds, especially those migrating 
through key ecological corridors, should be continued, taking into account seasonal, habitat, 
and behavioural variables.

Our discovery of H. concinna on birds for the first time in Poland makes these findings 
particularly important for understanding its ecological dynamics and underscores the need 
for ongoing surveillance of tick populations and their interactions with migratory birds. 
As these birds travel long distances, they may facilitate the spread of ticks and associated 
pathogens across regions, potentially leading to new foci of tick-borne diseases (Keve et al. 
2024).

Conclusion

The first record of Haemaphysalis concinna on Acrocephalus arundinaceus in Poland 
expands current knowledge of tick–bird associations in wetland habitats. This finding high-
lights the importance of avian surveillance for understanding tick biodiversity and sug-
gests the need for further research into the ecological dynamics of bird–tick–pathogen 
interactions.

Acknowledgements  We thank Monika Czuchra and Justyna Płóciennik for their help in the fieldwork.

Author contributions  All authors contributed to the study conception and design. D.D.: conceptualization, 
methodology, investigation, formal analysis, data curation, writing—original draft; L.H: resources; writ-
ing—original draft, writing—review and editing; B.C: resources; writing—review and editing; A.C: writ-
ing—review and editing; D.K: writing—original draft, writing—review and editing. All authors have read 
and agreed to the published version of the manuscript.

Funding  The authors declare that no funds, grants, or other support were received during the preparation of 
this manuscript.

Data availability  We declare that all data supporting the findings of this study are provided within this 
manuscript.

Declarations

Competing interests  The authors declare no competing interests.

Ethical statement  Fieldwork in the nature reserve was conducted under the permit from Regional Inspec-
torate of Environmental Protection in Wrocław, Poland (WPN.6205.36.2019.MR2). Ringing licences were 
issued for Lucyna Hałupka (128/2024) and Beata Czyż (68/2024).

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons 

1 3

46  Page 8 of 10



Experimental and Applied Acarology (2025) 95:46

licence, and indicate if changes were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. 
If material is not included in the article’s Creative Commons licence and your intended use is not permitted 
by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Benskin CM, Wilson K, Jones K, Hartley IR (2009) Bacterial pathogens in wild birds: a review of the fre-
quency and effects of infection. Biol Rev Camb Philos Soc 84(3):349–373. ​h​t​t​p​s​:​​/​/​d​o​i​​.​o​r​g​/​1​​0​.​1​1​​1​1​/​j​.​​1​
4​6​9​-​​1​8​5​X​.​2​​0​0​8​.​​0​0​0​7​6​.​x

Buczek AM, Buczek W, Buczek A, Bartosik K (2020) The potential role of migratory birds in the rapid 
spread of ticks and tick-borne pathogens in the changing climatic and environmental conditions in 
Europe. Int J Environ Res Public Health 17(6):2117. https://doi.org/10.3390/ijerph17062117

Choi CY, Kang CW, Kim EM, Lee S, Moon KH, Oh MR, Yamauchi T, Yun YM (2014) Ticks collected from 
migratory birds, including a new record of Haemaphysalis formosensis, on Jeju Island, Korea. Exp Appl 
Acarol 62(4):557–566. https://doi.org/10.1007/s10493-013-9748-9

Ciebiera O, Jerzak L, Nowak-Chmura M, Bocheński M (2019) Ticks (Acari: Ixodida) on birds (Aves) migrat-
ing through the Polish Baltic Coast. Exp Appl Acarol 77(2):241–251. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​0​7​/​s​1​0​4​9​3​-​0​
1​9​-​0​0​3​4​1​-​z​​​​​​​

Cohen EB, Auckland LD, Marra PP, Hamer SA (2015) Avian migrants facilitate invasions of Neotropical 
ticks and tick-borne pathogens into the united States. Appl Environ Microbiol 81(24):8366–8378. 
https://doi.org/10.1128/AEM.02656-15

Demongin L (2016) Identification guide to birds in the hand. Pelagic
Dwużnik D, Mierzejewska EJ, Alsarraf M, Bajer A (2019) A new focus of the tick Haemaphysalis concinna 

in Western Poland. Exp Appl Acarol 78(1):93–112. https://doi.org/10.1007/s10493-019-00371-7
Dwużnik-Szarek D, Mierzejewska E, Alsarraf M, Bajer A (2021) Pathogens detected in the tick Haema-

physalis concinna in Western poland: known and unknown threats. Exp Appl Acarol 84(4):769–783. 
https://doi.org/10.1007/s10493-021-00647-x

Estrada-Peña A, Mihalca AD, Petney T (2017) Ticks of Europe and North africa: A guide to species identi-
fication. Springer

Evans M (2009) Milicz Fishponds: Conservation in Action. EUCAN. Retrieved from ​h​t​t​p​:​/​​/​w​w​w​.​​e​u​c​a​n​.​​o​r​g​.​​
u​k​/​d​o​​c​s​/​2​0​​0​9​0​8​P​l​​/​M​a​r​​i​e​_​E​v​a​n​s​.​p​d​f

Flaisz B, Sulyok KM, Kováts D, Kontschán J, Csörgő T, Csipak Á, Gyuranecz M, Hornok S (2017) Babesia 
genotypes in Haemaphysalis concinna collected from birds in Hungary reflect phylogeographic con-
nections with Siberia and the Far East. Ticks Tick Borne Dis 8(4):666–670. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​1​6​/​j​.​t​
t​b​d​i​s​.​2​0​1​7​.​0​4​.​0​1​3​​​​​​​

Gou H, Xue H, Yin H, Luo J, Sun X (2018) Molecular characterization of hard ticks by cytochrome c oxidase 
subunit 1 sequences. Korean J Parasitol 56:583–588. https://doi.org/10.3347/kjp.2018.56.6.583

Hałupka L, Sztwiertnia H, Klimczuk-Bereziuk E, Borowiec M, Leisler B, Czyż B (2024) Alternative mating 
strategies in Eurasian reed warblers: extra-pair paternity and egg dumping. Eur Zool J 91(1):420–426

Hamer SA, Goldberg TL, Kitron UD, Brawn JD, Anderson TK, Loss SR, Walker ED, Hamer GL (2012) Wild 
birds and urban ecology of ticks and tick-borne pathogens, Chicago, Illinois, USA, 2005–2010. Emerg 
Infect Dis 18(10):1589–1595. https://doi.org/10.3201/eid1810.120511

Hornok S (2017) Babesia genotypes in Haemaphysalis concinna collected from birds in Hungary reflect 
phylogeographic connections with Siberia and the Far East. Ticks Tick Borne Dis 8(4):666–670. ​h​t​t​p​s​:​
/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​1​6​/​j​.​t​t​b​d​i​s​.​2​0​1​7​.​0​4​.​0​1​3​​​​​​​

Hornok S, Kováts D, Csörgő T, Meli ML, Gönczi E, Hadnagy Z, Takács N, Farkas R, Hofmann-Lehmann R 
(2014) Birds as potential reservoirs of tick-borne pathogens: first evidence of bacteraemia with Rickett-
sia helvetica. Parasites Vectors 7:128. https://doi.org/10.1186/1756-3305-7-128

Hornok S, Flaisz B, Takács N, Kontschán J, Csörgő T, Csipak Á, Jaksa B, Kováts D (2016) Bird ticks in 
Hungary reflect western, southern, Eastern flyway connections and two genetic lineages of Ixodes fron-
talis and Haemaphysalis concinna. Parasites Vectors 9:136. https://doi.org/10.1186/s13071-016-1365-0

Hubálek Z, Anderson J, Halouzka J, Hájek V (1996) Borreliae in immature Ixodes ricinus (Acari:Ixodidae) 
ticks parasitizing birds in the Czech Republic. J Med Entomol 33(5):766–771. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​9​3​
/​J​M​E​D​E​N​T​/​3​3​.​5​.​7​6​6​​​​​​​

Humair PF (2002) Birds and borrelia. Int J Med Microbiol 291(33):70–74. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​o​r​​g​/​​1​0​.​​1​0​​1​6​/​s​1​​4​3​8​-​4​
2​2​1​(​0​2​)​8​0​0​1​5​-​7

1 3

Page 9 of 10  46

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/j.1469-185X.2008.00076.x
https://doi.org/10.1111/j.1469-185X.2008.00076.x
https://doi.org/10.3390/ijerph17062117
https://doi.org/10.1007/s10493-013-9748-9
https://doi.org/10.1007/s10493-019-00341-z
https://doi.org/10.1007/s10493-019-00341-z
https://doi.org/10.1128/AEM.02656-15
https://doi.org/10.1007/s10493-019-00371-7
https://doi.org/10.1007/s10493-021-00647-x
http://www.eucan.org.uk/docs/200908Pl/Marie_Evans.pdf
http://www.eucan.org.uk/docs/200908Pl/Marie_Evans.pdf
https://doi.org/10.1016/j.ttbdis.2017.04.013
https://doi.org/10.1016/j.ttbdis.2017.04.013
https://doi.org/10.3347/kjp.2018.56.6.583
https://doi.org/10.3201/eid1810.120511
https://doi.org/10.1016/j.ttbdis.2017.04.013
https://doi.org/10.1016/j.ttbdis.2017.04.013
https://doi.org/10.1186/1756-3305-7-128
https://doi.org/10.1186/s13071-016-1365-0
https://doi.org/10.1093/JMEDENT/33.5.766
https://doi.org/10.1093/JMEDENT/33.5.766
https://doi.org/10.1016/s1438-4221(02)80015-7
https://doi.org/10.1016/s1438-4221(02)80015-7


Experimental and Applied Acarology (2025) 95:46

Keve G, Csörgő T, Kováts D, Hornok S (2024) Long term evaluation of factors influencing the association 
of Ixodid ticks with birds in central Europe, Hungary. Sci Rep 14(1):55021. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​3​8​/​s​4​
1​5​9​8​-​0​2​4​-​5​5​0​2​1​-​9​​​​​​​

Kiewra D, Czułowska A, Dyczko D, Zieliński R, Plewa-Tutaj K (2019) First record of Haemaphysalis con-
cinna (Acari: Ixodidae) in lower Silesia, SW Poland. Exp Appl Acarol 77(3):449–454. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​
1​0​.​1​0​0​7​/​s​1​0​4​9​3​-​0​1​9​-​0​0​3​4​4​-​w​​​​​​​

Klitgaard K, Højgaard J, Isbrand A, Madsen J, Thorup K, Bødker R (2019) Screening for multiple tick-borne 
pathogens in Ixodes ricinus ticks from birds in Denmark during spring and autumn migration seasons. 
Ticks Tick-borne Dis 10(3):546–552. https://doi.org/10.1016/j.ttbdis.2019.01.007

Król N, Chitimia-Dobler L, Dobler G, Kiewra D, Czułowska A, Obiegala A, Zajkowska J, Juretzek T, Pfeffer 
M (2024) Identification of new microfoci and genetic characterization of tick-borne encephalitis virus 
isolates from Eastern Germany and Western Poland. Viruses 16(4):637. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​3​3​9​0​/​v​1​6​0​4​
0​6​3​7​​​​​​​

Kumar S, Stecher G, Li M, Knyaz C, Tamura K (2018) MEGA X: molecular evolutionary genetics analysis 
across computing platforms. Mol Biol Evol 35(6):1547–1549. https://doi.org/10.1093/molbev/msy096

Liu J, Han XY, Ye RZ, Xu Q, Wang XY, Li ZH, Sun Y, Song K, Wang BY, Wang SS, Liu JY, Zhao L, Cao WC 
(2024) An integrated data analysis reveals distribution, hosts, and pathogen diversity of Haemaphysalis 
concinna. Parasites Vectors 17(1):92. https://doi.org/10.1186/s13071-024-06152-5

Meng K, Sun W, Cheng Z, Guo H, Liu J, Chai T (2015) First detection of severe fever with thrombocytopenia 
syndrome virus in the tick species Haemaphysalis concinna in Shandong Province, China. Parasitol Res 
114(12):4703–4707. https://doi.org/10.1007/s00436-015-4718-2

Nowak-Chmura M, Siuda K (2012) Ticks of Poland. Review of contemporary issues and latest research. Ann 
Parasitol 58(3):125–155

Nowak-Chmura M, Siuda K, Wegner Z, Piksa K (2012) Species diversity of ticks (Acari: Ixodida) on migrat-
ing birds on the Baltic Sea coast of Poland. Zool Stud 51:1411–1417

Ogden NH, Lindsay LR, Hanincová K, Barker IK, Bigras-Poulin M, Charron DF, Heagy A, Francis CM, 
O’Callaghan CJ, Schwartz I, Thompson RA (2008) Role of migratory birds in introduction and range 
expansion of Ixodes scapularis ticks and of Borrelia burgdorferi and Anaplasma phagocytophilum in 
Canada. Appl Environ Microbiol 74(6):1780–1790. https://doi.org/10.1128/AEM.01982-07

Orłowski G, Hałupka L, Pokorny P, Klimczuk E, Sztwiertnia H, Dobicki W (2016) Variation in egg size, 
shell thickness and metal and calcium content in eggshells and egg contents in relation to laying order 
and embryonic development in a small passerine bird. Auk 133(3):470–483. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​6​4​2​/​A​
U​K​-​1​6​-​1​6​.​1​​​​​​​

Rubel F, Brugger K, Walter M, Vogelgesang JR, Didyk YM, Fu S, Kahl O (2018) Geographical distribution, 
climate adaptation and vector competence of the Eurasian hard tick Haemaphysalis concinna. Ticks 
Tick Borne Dis 9(5):1080–1089. https://doi.org/10.1016/j.ttbdis.2018.04.002

Siuda K (1993) Kleszcze Polski (Acari: Ixodida). Część II Systematyka i Rozmieszczenie. Polskie Towar-
zystwo Parazytologiczne, Warszawa

Siuda K, Majszyk A, Nowak M (2006) Ticks (Acari: Ixodida) parasitizing birds (Aves) in Poland. Biol Lett 
43(2):147–151

Svensson L (1992) Identification guide to European passerines, 4th edn. British Trust for Ornithology, 
Stockholm

Wojczulanis-Jakubas K, Płóciennik J, Guinebretiere A, Hałupka L (2023) Cooperative parental performance 
at chick provisioning in a small passerine, the Reed warbler Acrocephalus Scirpaceus. Behav Ecol 
Sociobiol 77:123. https://doi.org/10.1007/s00265-023-03397-5

Zając Z, Kulisz J, Kunc-Kozioł R, Woźniak A, Filipiuk M, Rudolf R, Bartosik K, Cabezas-Cruz A (2022) 
Tick infestation in migratory birds of the vistula river valley, Poland. Int J Environ Res Public Health 
19(21):13781. https://doi.org/10.3390/ijerph192113781

Zięba P, Nowakiewicz A, Michalski A, Wlizło-Skowronek B, Gaweł J, Niemcewicz M, Gnat S, Łagowski D 
(2019) A new locality of the Haemaphysalis concinna tick (Koch, 1844) in Poland and its role as a poten-
tial vector of infectious diseases. Ann Parasitol 65(3):281–286. https://doi.org/10.17420/ap6503.211

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

1 3

46  Page 10 of 10

https://doi.org/10.1038/s41598-024-55021-9
https://doi.org/10.1038/s41598-024-55021-9
https://doi.org/10.1007/s10493-019-00344-w
https://doi.org/10.1007/s10493-019-00344-w
https://doi.org/10.1016/j.ttbdis.2019.01.007
https://doi.org/10.3390/v16040637
https://doi.org/10.3390/v16040637
https://doi.org/10.1093/molbev/msy096
https://doi.org/10.1186/s13071-024-06152-5
https://doi.org/10.1007/s00436-015-4718-2
https://doi.org/10.1128/AEM.01982-07
https://doi.org/10.1642/AUK-16-16.1
https://doi.org/10.1642/AUK-16-16.1
https://doi.org/10.1016/j.ttbdis.2018.04.002
https://doi.org/10.1007/s00265-023-03397-5
https://doi.org/10.3390/ijerph192113781
https://doi.org/10.17420/ap6503.211

	﻿Ticks on migrating birds in southwestern Poland: occurrence of ﻿Ixodes ricinus﻿ and the first Polish record of ﻿Haemaphysalis concinna﻿ on birds
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Fieldwork

	﻿Identification and collection of ticks
	﻿Sequence and phylogenetic analysis
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


