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Abstract: The Asian tiger mosquito,  Aedes albopictus  , is an invasive mosquito species that is
considered a potential vector of about 22 arboviruses, among which dengue,
chikungunya and Zika. Despite the investigations carried out for this species' presence
in Kosovo since 2017 under the VectorNet project framework, there has been no
finding of  Ae. albopictus  . Here we report the first detection of  Aedes albopictus  on
the territory of the Republic of Kosovo. The first finding in July 2020 was driven by a
photo of adult mosquito published in social media by a citizen in one of the villages
were the surveillance was ongoing. The subsequent field investigation in July 2020
confirmed the presence of adult mosquitoes by human landing catch and collection of
eggs in ovitraps at the village of Zhur. Ovitraps with seed germination paper were
deployed at the ground crossing Morina, at Pand and several villages near the border
with Albania, and more apart from border crossings in Prizren. Monitoring was
performed at 10 stations, 37 sampling stations in the Northern part of Kosovo, for 7
weeks with ovitraps and BG-Sentinel. Fifty-two out of 81 ovitraps were positive for the
presence of  Ae. albopictus  . A total of 2711 eggs were collected. The citizen science
platform Mosquito Alert (AIM Cost action) were presented to the local community to
raised local participation and to have more evidence from the other areas. The
evidence of the first finding of the Asian tiger mosquito is significant regarding public
health.
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Abstract  26 

The Asian tiger mosquito, Aedes albopictus, is an invasive mosquito species that is considered a 27 

potential vector of about 22 arboviruses, among which dengue, chikungunya and Zika. Despite 28 

the investigations carried out for this species' presence in Kosovo since 2017 under the 29 

VectorNet project framework, there has been no finding of Ae. albopictus. Here we report the 30 

first detection of Aedes albopictus on the territory of the Republic of Kosovo. The first finding in 31 

July 2020 was driven by a photo of adult mosquito published in social media by a citizen in one 32 

of the villages were the surveillance was ongoing. The subsequent field investigation in July 33 

2020 confirmed the presence of adult mosquitoes by human landing catch and collection of eggs 34 

in ovitraps at the village of Zhur. Ovitraps with seed germination paper were deployed at the 35 

ground crossing Morina, at Pand and several villages near the border with Albania, and more 36 

apart from border crossings in Prizren. Monitoring was performed at 10 stations, 37 sampling 37 

stations in the Northern part of Kosovo, for 7 weeks with ovitraps and BG-Sentinel. Fifty-two 38 

out of 81 ovitraps were positive for the presence of Ae. albopictus. A total of 2711 eggs were 39 

collected. The citizen science platform Mosquito Alert (AIM Cost action) were presented to the 40 

local community to raised local participation and to have more evidence from the other areas. 41 

The evidence of the first finding of the Asian tiger mosquito is significant regarding public 42 

health.  43 

 44 

Keywords: Aedes albopictus, tiger mosquito, invasive species. 45 
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Introduction 53 

Aedes (Stegomyia) albopictus (Skuse, 1894) (Diptera: Culicidae), commonly called the 'Asian 54 

tiger mosquito', is widespread throughout the tropical and subtropical regions of the world, partly 55 

also in the Mediterranean area. Many countries worldwide have been invaded by this species in 56 

last 30 years, including various regions in America and the Mediterranean.  57 

 It is currently considered one of the top 100 invasive species globally and the most invasive 58 

mosquito species [1], [2] . It is of medical importance due to its aggressive daytime human-biting 59 

behavior and vectorial competence being considered a severe threat to human health because of 60 

its potential to transmit 22 arboviruses in the family Flaviviridae (e.g., dengue, West Nile, yellow 61 

fever, Japanese encephalitis), Bunyaviridae (e.g., Rift Valley fever, Potosi, Cache Valley, and 62 

LaCrosse viruses), Togaviridae (e.g., chikungunya and Ross River virus) [3], [4], [5], [6], [7]. 63 

After Ae. aegypti, Ae. albopictus is the secondary vector of dengue and dengue hemorrhagic 64 

fever [8]. In Europe, the species acts as a dengue vector and was incriminated as the only vector 65 

in the first European outbreak of chikungunya in northeastern Italy [9], dengue case in 2010 in 66 

Croatia [10], Zika and dengue cases in 2019 in France [11] ,[12], [13]. 67 

The first report of the tiger mosquito in the European continent was recorded in 1979 in Albania 68 

from Adhami and Murati 1987 [14]. It is thought to have been imported in shipments and 69 

containers from China in the mid-1970s (1975). Today, it is still distributed throughout the 70 

country [15], unfortunately is not banned only in Albania, but it is spread throughout the 71 

European continent with different ways. According to the existing data, this species was 72 

recorded in Montenegro [16], but there is no clear evidence either from neighboring Albania or 73 

from Italy. Actually, it was found in a used tire imported from Germany, in North Macedonia 74 

[17], and Serbia [18]. In Serbia, Ae. albopictus was intercepted in two districts in the western and 75 

southwestern part of the country. It has been present for the past nine years on the Croatian 76 

border (Batrovci, northwest of Serbia), [19] and on the Montenegro border (Dobrakovo, 77 

southwest of Serbia) since 2014 [20] .  78 

Distribution models predict that Ae. albopictus will continue to expand depending on transport, 79 

environmental, and climatic changes [21], [22], [23]. 80 

This worldwide expansion is mostly due to dormant egg transport via the international trade in 81 

used tires [24] and shipments of the Asian plant ‘‘lucky bamboo’’ (Dracaena spp.) [ 25], [26] and 82 
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by public and private ground transport from heavily infested areas [23]. In 2017, a research for 83 

tiger mosquito in Kosovo was conducted at the borders with Macedonia and Albania within the 84 

VectorNet project framework. It resulted negative, although Kosovo has favorable conditions for 85 

the development of mosquito’s species [27]. 86 

The primary objective of this study was to verify the tiger mosquito's presence in the territory of 87 

Kosovo and monitor its distribution. Here we report the first detection of Ae. albopictus in 88 

Kosovo.  89 

 90 

Materials and Methods 91 

Study area 92 

The present study was conducted in the municipality of Prizren (42.121664 ˚N, 20.733329˚ E) 93 

and in Suhareka city (42.2248 ˚N, 20.2248˚N) in July, August and September 2020. The 94 

Municipality of Prizren, respectively South Dukagjini, occupies the southern position in the 95 

Dukagjini Plain and southwestern Kosovo. The average altitude is about 450 m above sea level 96 

and includes nearly 640 km2 of Kosovo's entire surface. Sharri mountain, Prizren plain and 97 

downstream of the Drini i Bardhe define the relief. Sharri mountain is also an essential 98 

geographical element, constitutes a watershed between the Adriatic Sea and the Aegean Sea 99 

basin. The main aspects of the climate are temperatures, precipitation and winds. Where based on 100 

these elements, the climate of this part of Kosovo is the Mediterranean. The city of Suhareka is 101 

located in the southern part of Kosovo. The average altitude is about 455 m. It is characterized by 102 

the developed hydrographic chain. Respectively there are a large number of rivers that pass 103 

through its territory.  104 

 105 

Collection and identification 106 

We used ovitraps considered the best method for detecting the females' presence via egg laying 107 

[28] and entomological aspirator (Genicco Srl,Item, Model: JF0825S1H—R) and BG-Sentinel 108 

traps, (https.//eu.biogents.com/wp-content/uploads/BG-Sentinel-2-Manual-EN-web.pdf), to 109 

collect the adult mosquitoes. The ovitraps (500 ml black plastic cups) filled with tap water and a 110 

masonite strip (12.5 × 2.5 cm) and filter paper (38 x 9 cm) for egg deposition were used. The 111 

Highlight
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plastic cups were modified by two holes punching 3 cm from the top of the cup to prevent water 112 

overfilling. A total of 81 ovitraps were randomly distributed to 37 sampling stations (4-28 113 

ovitraps) in 10 localities [Vërmicë (1), Zhur (3), Vlashnje (1), Prizren (2), Atmaxh (1), 114 

Landovicë (1) and Suhareka (1)]. The aerial distance between the traps was minimum 100 m. 115 

The ovitraps were placed on the ground, in shaded and accessible places, under vegetation, with 116 

free space above at least 1 m, (Figure 1. a, b, c, d).  117 

 118 

Fig 1. Examples of traps operating at several mosquito collection sites.  119 

Ovitraps in: a Vlashnje (Tyre centres); b Zhur st.1 (Privat residence garden); c Prizren (Privat 120 

residence garden); d Vërmicë (Restaurant veranda); e Odour-baited adult traps (BG-Sentinel)  121 

Vermice (Restaurant garden); f Zhur st.1 (Resident garden); g Prizren (Resident garden). 122 

Catching with aspirator: h Vlashnje (Tyre centres). Adults resting in: i Prizren (on the human 123 

body); j Zhur (Plastic bottle); k Vlashnje (Inside the tire, resting on the surface water); l Zhur st.1 124 

(First specimen of Aedes albopictus resting in the human body).  125 

 126 

The ovitraps were left in the same place during the monitoring (10 days), then the filter paper 127 

and masonite strips were collected from the sampling stations and were transferred to the 128 

laboratory in Prishtina University, for identification. After having adults in the laboratory, the 129 

adult mosquitoes were identified using the MosKeyTool [29]. Another technique used in this 130 

research was aspiration from human bite for 30 minutes. This technique from human bite it was 131 

used in three localitities, (Zhur st.1, Vlashnje, Prizren, (Table 1) for 30 minutes, and two 132 

volunteers were active for three entomological survive period (Fig 1 h, i, l). 133 

Table 1 Results of Ae. albopictus adult trapping with BG sentinel traps (BG) or handheld 134 

electric aspirators (A) on the Prizreni municipality (July -September 2020).   135 

Locality Latitude 

(N) 

Longitude 

(E) 

Method of 

capture 

Sampling 

area 

Sampling 

period# 

No. of 

adults 

No. of 

adults 

            Ae. 

albopictus 

Cx.pipiens 

s.l 

Highlight

Sticky Note
holes,

Highlight
at

Highlight
observation period

Highlight
at the University of Prishtina

Highlight
delete

Highlight
delete



6 
 

#Entomological survey period: I: 25–27 July 2020; II: 08–10 August 2020; III: 25–27 August 2020 136 

 137 

In four localities (Vërmicë, Zhur st.1, Zhur st.2, Prizren) are used BG-Sentinel trap baited with 138 

BG lure and CO2 (https.//eu.biogents.com/wp-content/uploads/BG-Sentinel-2-Manual-EN-139 

web.pdf). One BG-Sentinel trap was running for two consecutive nights every two weeks for 140 

three entomological survive periods (Table 1). The traps were set in the private houses' backyard 141 

(Fig 1. e, f, g). In total during this research are used 12 BG-Sentinel traps.  142 

 143 

Results 144 

The presence of Ae. albopictus is registered in Kosovo for the first time at the end of July 2020 145 

in Zhur village. The annoyance and bites that this strange black and white mosquito had caused 146 

to citizens during this period was why the citizens had reacted and photographed it. This 147 

information alarmed us that the tiger mosquito could be present in this area. After we captured 148 

 

Vërmicë 

 

42.166918  

 

20.572473  

 

BG 

Restaurant 

garden with 

vegetations  

25-07-20 
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25-08-20 
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12 
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3 
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3 
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Zhur st.2 
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25-08-20 
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4 

0 

2 

5 

0 
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BG  
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09-08-20 

25-08-20 

0 

2 

3 

2 
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A 

  

 

in the yard 

of house  
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10-08-20 
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3 

 

0 
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42.198731 
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A 
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0 
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A 

  

in the 

house with 
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the first specimen and identified it in the laboratory in the Institute of Public Health in Tirana, we 149 

concluded that it is Ae. albopictus. It was a male mosquito (Fig 2) found in a private residence 150 

garden, and it was caught by hand. 151 

 152 

Fig 2. First specimen under the stereomicroscope (N.Muja-Bajraktari) 153 

 154 

In total, 2711 eggs were collected during this investigation in ten localities in the Prizreni Region 155 

with 37 sampling stations (Fig 3). 156 

 157 

Fig 3. Distribution map of the ovitraps in Prizreni Region 158 

 159 

Table 1 shows placement of ovitraps and numbers of eggs collected on the Prizreni municipality. 160 

Out of 14 from 37 sampling stations, no eggs were collected in the study area. We counted 440 161 

eggs in Vërmicë, 1187 in Zhur, 139 in Vlashnje and 119 in Atmaxha, respectively. 162 

In the city of Prizren we collected 786 eggs in three stations, while 40 eggs were counted in the 163 

second locality in Truck Terminal, the periphery of the city of Prizren. We didn't have any egg in 164 

the Landovica and Suhareka city (Table 2). 165 

Table 2. Placement of ovitraps and numbers of eggs collected on the Prizreni municipality, 166 

with the respective identification number (ID), georeferenced, sampling area, 167 

entomological survey and number of Ae. albopictus eggs found. 168 

Localities ID Sampling 

period# 

Latitude 

(N) 

Longitude 

(E) 

Sampling area No.of eggs 

 

            Ae. 

albopictus 

Ae. 

geniculatus 

Vërmicë 

  

  

  

  

01/1 I, II, III 42.167278 20.577672 Near the road                           68 63 

01/2 I, II, III 42.168801 20.582681 Near the road 54 0 

01/3 I, II, III 42.166918 20.572473 Restaurant garden 202 0 

01/4 I, II, III 42.164574 20.567957 Restaurant  112 0 

01/5 I, II, III 42.163792 20.563543 (veranda) 4 0 
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Total           440 63 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

Zhur 

  

02/1 I, II, III 42.168164 20.615606 Private residence 

(garden) 

346 0 

02/2 I, II, III 42.166543 20.607746 Private residence 

(garden with pets) 

196 0 

02/3 I, II, III 42.161062 20.622807 Private residence 

(garden) 

168 48 

02/4 I, II, III 42.15736 20.618477 Private residence 

(garden) 

62 0 

03/1 I, II, III 42.165116 20.623798 Private residence 

(garden with 

vegetation) 

175 0 

03/2 I, II, III 42.161867 20.611347 Private residence 

(garden) 

240 0 

03/3 I, II, III 42.223801 20.734074 Private residence 

(garden) 

0 0 

03/4 I, II, III 42.15956 20.629809 Private residence 

(garden) 

0 0 

04/1 IV 42.163807 20.632446 Private residence 

(garden with 

chicken) 

0 0 

04/2 IV 42.166677 20.627916 Private residence 

(garden) 

0 0 

04/3 IV 42.15726 20.624888 Near the forest 0 0 

Total           1187 48 

  

  

  

  

Vlashnje 

05/1 II, III 42.200968 20.660929 At the gas station 

near the road 

76 0 

05/2 II, III 42.204696 20.659614 Inside the tires 30 0 

05/3 II, III 42.201094 20.664804 Inside the tires 33 0 

05/4 II, III 42.203438 20.668572 Tire centers 

(garden) 

0 0 

05/5 II, III 42.200968 20.660929 Tire centers 

(garden) 

0 0 

Total            139 0 

  

  

  

Prizren  

06/1 I, II, III, 

IV 

42.223288 20.741278 Private residence 

(garden) 

438 4 

06/2 I, II, III 42.228297 20.739493 Private residence 

(garden) 

176 0 

06/3 I, II, III 42.226967 20.729043 Private residence 

(garden) 

172 0 

06/4 I, II, III 42.223801 20.734074 Private residence 

(garden) 

0 0 

Total           786 4 

  

Truck 

Terminal 

07/1 IV 42.249954 20.729769 Truck 

terminal(garden) 

3 0 

07/2 IV 42.256972 20.733839 Restaurant(garden) 16 0 
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07/3 IV 42.254285 20.72666 Near the road 0 0 

07/4 IV 42.250268 20.721548 Truck terminal 

(garden) 

21 0 

Total           40 0 

  

 

Atmaxhë 

  

  

 Total 

08/1 III 42.245329 20.699713 At the gas station 

near the road 

73 0 

08/2 III 42.24801 20.696709 Near the car wash 46 0 

08/3 III 42.243715 20.702604 Hotel garden 0 0 

          119 0 

 

 

Landovicë 

  

  

09/1 IV 42.259853 20.688001 Supermarket 

forecourt 

0 0 

09/2 IV 42.264082 20.6842 Near the road 0 0 

09/3 IV 42.255862 20.684525 Privat 

residence(garden) 

0 0 

Suharekë 10/1 I, II, III, 

IV 

42.363973 20.832803 Bus station 0 0 

Overtotal            2711 115 
#Entomological survey period: I: 23–02 July 2020; II: 02–12 August 2020; III: 12–22 August 2020; IV: 169 
02–12 September 2020 170 

 171 

Also, four adult female were collected with an aspirator in a yard of house nearby resident, nine 172 

adult mosquitoes were also collected with aspirator in tire centers where there was a lot of water 173 

accumulated from atmospheric precipitation through the tires, (Figure 1 h, k)  and two males 174 

were collected in the house with a vegetable garden. We collected 78 adult mosquitoes at four 175 

sampling stations in the gardens with vegetation of residential houses and in a restaurant's garden 176 

for three entomological survey periods with the BG-Sentinel trap. Among them, 38 were female 177 

and 39 males (Table 1). 178 

Forty-eight eggs were successfully hatched and were reared to adults (18 male/30 female). All 179 

adult mosquitoes were morphologically identified and classified as Ae. albopictus. During the 180 

research period, we also identified 115 eggs of Ae. geniculatus caught with ovitraps (Table 2) 181 

and 34 adult mosquitoes of Cx. pipiens s.l. caught with BG-Sentinel trap. (Table 1). 182 

 183 

Discussion 184 

The "Asian tiger mosquito", Ae. albopictus, originating from Southeast Asia, has undergone a 185 

significant expansion of its range in the last few decades [30].   186 
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In Europe, the tiger mosquito was first reported in Albania in 1979 [14], than ten years later in 187 

Italy [31], France [32], [33], Spain [34], Belgium [35], Switzerland [36], Greece [37], 188 

Montenegro [18],[38], Croatia [16], Bosnia and Herzegovina [16], Slovenia [16], [39] and North 189 

Macedonia [17]. As in other cases [40], [41], it is challenging to speculate when the Tiger 190 

mosquito arrived in these parts of Kosovo, the mosquito had never been reported there before, 191 

probably because of the low density of Ae. albopictus populations did not create a nuisance for 192 

the inhabitants, who did not notice its presence. The maritime route is the most likely pathway, 193 

given the high percentage of containers and goods transported by ship. The movement of cars 194 

has helped a lot in distributing Aedes albopictus species [42]. The first identification of the tiger 195 

mosquito was made near the border with Albania. It is thought that the way of its introduction 196 

was done through land routes strictly through the movement of vehicles. 197 

Our study reports an established population of the Asian tiger mosquito in the municipality of 198 

Prizren in the Northern part of Kosovo. 199 

The ovitraps were selected as a research method due to their high sensitivity to low mosquito 200 

density, low price and practical use in the field [43]. A female tiger mosquito can lay eggs in 201 

several ovitraps placed in different areas; however, it depends on the sites' attractiveness [44]. 202 

Ovitraps can help control the mosquito population by eliminating the eggs, which results in a 203 

lower number of mosquitoes [17]. The first Ae. albopictus specimen is registered in Zhur, a 204 

village close to the border with Albania. This specimen recorded in a garden with many artificial 205 

breeding places (container- breeding species) adapted to the temperate climate affected by the 206 

Mediterranean climate, channeled from the Adriatic Sea in Albania. The tiger mosquito it have 207 

ability to use both natural and artificial containers for larval habitats facilitates its widespread 208 

occupation of urban and peri urban environments [30], ensuring a close connection between the 209 

species and the human population, increasing the risk of vector-borne diseases in these areas 210 

[45]. 211 

The other sampling station, Vërmicë, is the closest to Albania's border, which argues the 212 

significant presence of eggs in the ovitraps and the large number of adults caught with BG-213 

sentinel trap. Border zones considered key to the introduction of invasive species. The number of 214 

cars and other vehicles coming from Albania is vast, so introducing the tiger mosquito through 215 

this road has been indisputable. After that, from the border with Albania continue the highways, 216 
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Morin-Prizren-Prishtinë it is expected that mosquitoes will spread in other parts of Kosovo, 217 

precisely through the land route. Also, the third sampling station in Vlashnje is characterized by 218 

the significant presence of used tires, which served as the breeding sides for egg release. In the 219 

monitoring station inside the city of Prizren, the number of eggs in ovitraps was high, resulting in 220 

an increased number of adults. This finding shows the ability of the tiger mosquito to adapt to the 221 

environments where humans live. The recording of Ae. albopictus on this part of Kosovo is an 222 

important finding, demarcating new boundaries of the distribution range of the species in Europe 223 

and indicating the possibility of this species spreading the risk of diseases that it can bring. In the 224 

Landovica locality located in the periphery of Prizren, we didn't have any egg of mosquito and 225 

based on this, it suggests that the last limit of its spread has been up to this year the city of 226 

Prizren. Also, in Suhareka, we didn't have any egg in the ovitraps, considering that this locality 227 

was about 41 km away from the Albanian border. However, with almost the same climatic 228 

conditions and approximate altitude, the results show that the farthest limit for the spread of the 229 

tiger mosquito is isolated only in the municipality of Prizren for this year. 230 

Conclusions 231 

Our results of introducing the tiger mosquito in Kosovo suggest that the Health authorities 232 

should establish a national monitoring system to evaluate the spread of the tiger mosquito in 233 

other regions of the country and prevent the risk of an invasion. Since community involvement 234 

has been very successful in other countries, we suggest that community involvement (citizen 235 

scientists) should be highly encouraged for the early detection of an invasive mosquito species. 236 

Our results show the presence of the tiger mosquito in Kosovo for the first time in June, 2020. 237 

Actually Ae. albopictus is located in the southern part of Kosovo, but with the increased intensity 238 

of road transport, it is expected that it will soon spread throughout the country and bring the risk 239 

for Aedes-borne disease. Transmission prevention of this species should be regarded as high 240 

priority for public health authorities in Kosovo. 241 
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