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Introduction

Th e study of the biology of invasive ant species is one of the promising areas of modern myrmecology. 
Of nearly 13.7 thousand currently described species of ants more than 200 of them were introduced into the 
regions where they were absent, and some of them became invasive, spreading to vast territories (Suarez et al., 
2010). Spreading of invasive species in most cases occur due to human activity in the transportation of goods, 
tree seedlings, soil, etc.

Many invasive ant species share a number of common biological features: supercoloniality or even 
unicoloniality, when some populations form continuous colonies extending tens or even hundreds of 
kilometers; a high polygyny; oft en fertilization of queens inside the nest without nuptial fl ight; as a rule, also 
tolerance towards workers from other nests and aggressiveness towards workers of other ant species (Holway 
et al., 2002; Giraud et al., 2002; Tsutsui & Suarez, 2003; Wetterer & Wetterer, 2006; Wetterer, 2008; Ugelvig et 
al., 2008; Radchenko & Elmes, 2010). All this gives invasive ants a competitive advantage over native species.

One of the invasive species is Lasius neglectus Van Loon, Boomsma et Andrásfalvy, 1990. In Europe, it was 
fi rst discovered in 1973 in Budapest, but was described only in 1990. Its known range extends from the Canary 
Islands through Central and part of Southern Europe, Asia Minor and the Caucasus to Iran and Israel, and 
there is an isolated part of the range in Kyrgyzstan, Uzbekistan and Tajikistan (Seifert, 2000; Schultz & Seifert, 
2005; Schultz et al., 2006; Espadaler et al., 2007; Czechowski et al. 2012; Radchenko et al., 2012; Radchenko, 
2016; Stukalyuk, 2017; Buckham-Bonnett & Robinson, 2018; Stukalyuk & Radchenko, 2018; our data in this 
article). Th at is L. neglectus may be considered the most widespread invasive species of ants in the western and 
central Palaearctic (except for Monomorium pharaonis (Linnaeus, 1758), which inhabits in the temperate zone 
exclusively premises, heated during the cold seasons).

For a number of invasive species the native (or primary) range is known. For example, the widespread 
in the Mediterranean Linepithema humile (Mayr, 1868) comes from a relatively small region in the Parana 
river basin in South America (Wild, 2004); the native range of Crematogaster subdentata Mayr, 1877 that was 
introduced to the south of Eastern Europe, is Central Asia (Mayr, 1877; Stukalyuk, 2015; Radchenko, 2016); 
the Palaearctic Myrmica rubra (Linnaeus, 1758) has become a dangerous invasive species in North America 
(Radchenko & Elmes, 2010; Wetterer & Radchenko, 2011; Chen & Adams, 2018).

Th e place of origin of L. neglectus has so far remained unknown. Since it is morphologically resembles 
Minor Asian L. turcicus Santschi, 1921, it was assumed that L. neglectus could arise in Asia Minor and 
subsequently spread widely both to the west and to the east (Seifert, 2000; Cremer et al., 2008; Ugelvig et al., 
2008; Stukalyuk & Radchenko, 2018), but these assumptions have not been confi rmed by real zoogeographic or 
biological evidence. Anyway, all researchers consider known to date range of this species as a secondary one, 
where L. neglectus inhabits almost exclusively anthropogenic landscapes – city parks, gardens, etc. Herewith it 
possesses the biological characteristics of invasive species listed above: a high level of polygyny and polycaly, 
formation of supercolonies, absence of nuptial fl ight and fertilization of queens inside nests, tolerance towards 
workers of their own species from neighboring nests and aggressiveness towards other species, and a negative 
impact on the indigenous ant species in many cases (Seifert, 2000; Rey & Espadaler, 2004; Espadaler et al., 2007; 
Tartally et al., 2016; Stukalyuk & Radchenko, 2018).

At the same time, the biological features of many invasive species in the native range are significantly 
different from those in the secondary one. They often characterized here by intraspecific aggressiveness 
(Wetterer, 2008), absence or extreme rarity of polycalic colonies (Radchenko & Elmes, 2010), and have 
nuptial flight. 

One of the authors of this article (AA) discovered in 2018–2019 numerous populations of 
L. neglectus in Uzbekistan. We present below the results of our studies of the distribution and biotopic 
preferences of this species in Uzbekistan and partially in Tajikistan, the biological features of this species 
in natural and anthropogenic habitats. The aim of our work was to find out the differences in colonies 
structure and behavior of Lasius neglectus from the Central Asian (Uzbekistan) and European (Rostov-
on-Don) populations. In particular, to determine the average number of queens in colony, the policaly or 
monocaly of colonies, aggressiveness or loyalty of workers to their own and other species of ants, as well 
as the presence or absence of nuptial flight.

Based on the analysis of the obtained results, we presume that the native range of L. neglectus lies in the 
Central Asia.

Material and methods

Our studies were conducted in 2018–2019 in Uzbekistan (20 places), Tajikistan (one place) (table 1, fi g. 1) 
and the Russian Federation (Rostov-on-Don). In total, 665 workers of L. neglectus were collected, as well as 
about 20 gynes and males. Route counting of the nests was also carried out along the strips of 10 m width, where 
entrance to the nests of L. neglectus were usually found under stones and tree trunks and moving of this species 
workers was observed.

Based on the obtained data we made conclusion about the distribution of L. neglectus in primary habitat.
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To determine the number of queens per colony and the relationship between the nests of L. neglectus, six 
nests were excavated in Uzbekistan (sites 1–5, 7), and fi ve nests — in Rostov-on-Don. Excavations were car-
ried out according to Espadaler et al. (2004). Excavations were carried out between neighboring nests, as well 
as in the adjacent territory around nest entrances to a depth of 1 m in the form of trenches. As a result, it was 
found that in the natural population all nests of L. neglectus were monocalic and do not have any connections 
by tunnels. On the contrary, the nests in Rostov-on-Don were polycalic and connected by tunnels. Aft er estab-
lishing the presence of tunnels between the nests, we determined the boundaries of the supercolony along its 
perimeter, e. g. by the trunks of the extreme trees on which where workers L. neglectus foraged. However, such 
supercolonies (or primary federations) in Rostov are territorially separated from each other by the distances of 
several tens of even hundreds of meters, since they are tied to separate groups of trees (forest belts, parks), and, 
as a rule, the supercolonies of another invasive species, C. subdentata, are located between them or by xerophyt-
ic vegetation, where both species are absent. At the same time, no connections by tunnels between neighboring 
supercolonies of L. neglectus were found, and this was the basis for conducting aggressive tests between them.

Intraspecifi c aggression tests between workers of L. neglectus from diff erent colonies were conducted ac-
cording to LeMoli & Parmigiani (1981). Th e workers for experiments were collected a 1 day before providing 
tests on the foraging territories, very close to the nests´ entrances. To exclude the possibility of getting into the 
group of the experiment on the aggression the intranesting workers, all workers were collected only from the 
foraging trails or on tree trunks at a length of 1 m from the nest entrances. All workers from diff erent nets in the 
intraspecifi c tests were marked by diff erent colors.

Th e experimental nests of L. neglectus in the native area (Tashkent, botanical garden) were located at 
the distances from 20 to 100 m of each other, and those in the secondary area (the forest belt in the suburbs 
of Rostov-on-Don) were on the territory of the supercolony of this species. Th e experimental nests in the in-

T a b l e  1 . Collection sites of Lasius neglectus in Uzbekistan and Tajikistan

No Collection sites
Coordinates

Altitude
(a.s.l.), m

 Number 
of collected 

nests northern 
latitude

eastern 
longitude

1 Tashkent, streets and courtyards 41°17´7.34˝ 69°15´46.43˝ 430 15
2 Parkent, Tashkent region 41°14´24.74˝  69°33´53.47˝ 531 5
3* Aksag-Ata natural boundary 41°21´26.23˝ 69°56´33.22˝ 1414 9
4 Tashkent, botanical garden 41°20´40.08˝  69°18´59.54˝ 475 9
5* Hodjikent 41°36´35.63˝  69°54´39.82˝ 830 12
6* Neighborhood Pistal Tau 40°18´32.80˝ 67°19´46.99˝ 1019 17
7* Spurs of the Nurata Range 40°19´21.06˝ 67°16´45.99˝ 959 21
8 Ferghana 40°22´54.05˝  71°47´12.44˝ 585 7
9 Kokand 40°31´49.09˝ 70°56´20.18˝ 416 4

10 Namangan 41°00´50.87˝ 71°39´55.55˝ 447 3
11 Jizzak 40° 7´35.95˝ 67°50´18.74˝ 371 16
12 Samarkand 39°37´29.15˝ 66°57´15.94˝ 742 21
13* Gissar Reserve 38°57´11.98˝ 67°20´5.46˝ 1982 25
14 Karshi 38°52´47.58˝ 65°47´53.86˝ 378 5
15 Termez 37°13´5.29˝ 67°17´1.58˝ 300 7
16* Badai-Tugay Nature Reserve 41°59´39.70˝ 60°21´44.06˝ 91 30
17 Bukhara 39°45´29.34˝ 64°25´25.77˝ 227 9
18 Khiva 41°22´55.90˝ 60°22´04.21˝ 97 11
19 Urgench 41°32´53.34˝ 60°37´52.53˝ 102 11
20 Nukus 42°27´35.68˝ 59°36´4.89˝ 76 15
21 Tajikistan, Varzob (Mountain Botanical Station) 38°48´36.20˝ 68°49´11.90˝ 1250 7

*Natural habitats.
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terspecifi c aggression tests between L. neglectus and C. subdentata were located in the same site as above near 
Rostov-on-Don at the distances from 10 to 15 m of each other. All tests were carried out at the air temperature 
23–25 °С and the relative humidity 70–80 %, what corresponds to these parameters in the natural habitats in 
June. Workers for aggressiveness were kept for one day before tests in laboratory in the Petri dishes with a thin 
layer of sand at the bottom. Each group of workers was held in a separate container. Five hours before the start 
of the experiment the ants were fed with honey syrup.

15 tests were carried out in Uzbekistan: fi ve tests in each of the following categories: one on one, fi ve on 
fi ve and 10 on 10 workers from three diff erent nests, accounting time was 2 minutes (Stukalyuk & Netsvetov, 
2018). In total, 75 ants were collected from each of the three nests (5 workers in the experiments 1 to 1, 25 in 5 
to 5 and 50 in 10 to 10).

To compare intraspecifi c and interspecifi c aggression, we conducted similar nine tests with the same ra-
tio of workers with another local dominant species C. subdentata (by 3+15+30 workers of L. neglectus and 
C. subdentata from three nests of each species). Th ree tests were performed in each category. Similar tests we 
conducted in Rostov-on-Don: fi ve tests one on one, and three each test fi ve on fi ve and 10 on 10 workers of 
L. neglectus (5+15+30 workers of L. neglectus from each three nests), and three tests for each one on one, fi ve on 
fi ve and 10 on 10 workers of L. neglectus vs. C. subdentata (by 3+15+30 workers of both species from three nests 
of each). Th e ants were placed in fi ghting boxes using the thin brush, on which they climbed on. Each of the 
groups was separated by a partition, which was removed before the start of experiment. To exclude the deviant 
behavior of the ants aft er the transfer, the exposure before removing the septum was 30 minutes. Moreover, to 
exclude deviant behavior the same workers did not participate in the diff erent tests. All tests were recorded on 
video; the videos were processed to determine the average number of behavioral reactions in ants. In some cases 
frame-by-frame video processing was performed.

Th e following behavioral reactions were taken into account during testing: 1 — swoops and bounces; 2 — 
opening of the mandibles; 3 — attack the enemy´s appendages (legs, antennae) with mandibles, 4 — attack the 
head and waist with mandibles; 5 — attack on the head or appendages with mandibles using poisonous secrets; 
6 — the average number of ants killed per one test; 7 — peaceful contacts (mutual contacts with antennae, licking); 
8 — pose of threat. 

Statistical analysis of the data was performed using the program Past v. 3.0, the diff erences between the 
sings are signifi cant at p ≤ 0.05. To compare the data from diff erent samples, we used the Fisher t-test (with a 
normal distribution of the trait) for independent samples. Pearson correlations were calculated for behavioral 
reactions in the aggressiveness tests. Correlations between behavioral responses were determined to establish 
aggressiveness or tolerance. Th us, active antennae contact corresponds to loyal behavior and disclosure of man-
dibles, a threatening pose or the use of poisonous secrets correspond to aggressive behavior. Th us, it is possible 
to determine what behavior prevails between workers from diff erent, spatially unconnected nests — aggressive-
ness or loyalty.

Results

Distr ibut ion of  L.  neg lectus  in  the  natural  habitats  of  Uzbekistan
L. neglectus is widespread everywhere outside the settlements of Uzbekistan, with the 

exception of arid zones — the Kyzylkum desert and the Ustyurt plateau. Here it was found 
in a variety of mesophytic, moderately humidifi ed habitats, most oft en in cereal grasslands 
(table 1). It was found in the mountains, where it is common in tree-shrubbery thickets, 
along river banks, near springs and in the valleys of small rivers that dry up in summer. It is 
also very abundant in cities, since cities´ environments are similar with mesophytic natural 
habitats.

On average, L. neglectus lives in Uzbekistan at altitude of about 600 m a. s. l., but in a 
very wide range — from 91 to 1982 m. It nests most oft en in soil under stones, as well as 
at the tree bases. L. neglectus oft en coexists with the species of the subgenus Serviformica 
Forel, 1913 of the genus Formica Linnaeus, 1758, which also prefer moistened habitats. 
Moreover, they oft en forage on the same tree and can even build nests under same stone.

Al leged nat ive  range of  L.  neg lectus
Th e region of Uzbekistan encircled by black line in the fi gure 1, is mesophytic, quite 

humid and covers high mountain ranges and their spurs, large and well-greened cities, 
fl oodplains and river basins (especially the two largest ones, Amu Darya and Syr Darya), 
agricultural landscapes (fi elds, gardens). It is this region is favorable for dwelling of 
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L. neglectus, what is confi rmed by our investigations. Th e rest of the territory of Uzbekistan 
(Ustyurt plateau, Kyzylkum desert) is too dry, and L. neglectus was not found here not only 
in the natural habitats, but even in the large cities — Uchkuduk and Zarafshan. Except for 
Kyrgyzstan (Schultz & Seifert, 2005), data on the distribution of L. neglectus in neighboring 
mountain regions are still insuffi  cient, but its discovery in Tajikistan may indicate a wider 
distribution of L. neglectus in that country, and possibly also in Afghanistan.

Polygyny of  L.  neg lectus  and nuptia l  f l ights
On average, there are 8.5 ± 1.7 queens per colony of L. neglectus in Uzbekistan, but the 

average number of queens in Tashkent and other cities was 13.2 ± 3.3 (minimum — six, 
maximum — 25), which is 2.3 times more (p ≤ 0.05) than these in the  natural habitats (5.6 ± 
0.9 queens on average, minimum — three, maximum — nine). We did not fi nd monogynous 
colonies neither in the natural, nor in the urban habitats. Th e distance between nests of 
L. neglectus in natural habitats was at least 10 m, and no tunnels connecting neighboring 
nests were found during the excavation of the nests. Th is may suggest that in the natural 
habitats in the native range of L. neglectus its colonies are polygynous, but monocalic.

At the same time, the average number of queens in small colonies of L. neglectus 
in various parts of its secondary range is comparable to that in the natural habitats of 
Uzbekistan: 5.8 ± 0.8, but in large polycalic colonies there are much more queens — from 
20 to hundreds and thousands (Espadaler et al., 2004), i. e., all L. neglectus colonies in the 
native range contain much less queens compared to supercolonies in the zone of invasion.

One of the important biological feature of L. neglectus in the native range compared to 
the secondary one is the presence of a true nuptial fl ight, which usually occurs from mid-
May to early June, but in diff erent years this period may somewhat vary. Males and gynes 
massively leave their nests before nuptial fl ight, blast off  and form swarms. Th ere are always 
more males in a swarm than gynes, and in some cases only males emerge from nests (for 
example, in Hojikent 25.05.2018 there were only males, 03.06.2018 in Badai-Tugay Nature 
Reserve and 30.05.2018 in spurs of the Nurata Range — gynes and males; 06.06.2018 — in the 
Tashkent Botanical Garden, gynes and males); males also fl y to the light during the dark. Th e 
fl ight usually occurs at sunset, when the air temperature drops, but in cooler weather it can 

Fig. 1. Collection sites of Lasius neglectus in Uzbekistan (1–20) and Tajikistan (21). Note: numbering of 
collection sites as in table 1; the bold line encircles the assumed native range of L. neglectus.
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happen earlier during the day. Mating starts in the air, and then copulating pairs land to the 
ground. Fertilized gynes run on various substrates searching for places for founding a new 
nest most oft en aft er sunset. Most probably, fertilized gynes of L. neglectus, like other species 
of the subgenus Lasius s. str., are able to independently establish a new colony.

Interspeci f ic  and intraspeci f ic  aggress iveness
Th e aggressiveness of L. neglectus diff ers (based on the average number of reactions per 

test) in the native and secondary ranges depending on the number of individual and species 
of ants involved in confl icts (table 2). 

For example, killed ants in intraspecifi c confl icts in L. neglectus in the native area 
(Tashkent, Botanical Garden) appeared only in 10 to 10 workers tests. At the same time, 
the number of L. neglectus workers killed in interspecifi c confl icts with another local 
dominant C. subdentata, was three times lower in 10 to 10 tests, compared to the number 
of L. neglectus workers killed in intraspecifi c tests (p ≤  0.05). Th is indicates a lower level 
of interspecifi c tension in L. neglectus compared to intraspecifi c one in the native range. 
L. neglectus in case of confl icts with C. subdentata in most cases behaved as a subordinate 
species, avoiding direct contacts or taking a pose of submission. If workers of L. neglectus 
attacked fi rst C. subdentata, they were immediately killed, but usually (in 90 % cases) 
workers of C. subdentata attack workers of L. neglectus fi rst. With an increasing of the 
quantity of participants in confl icts, the number of attacks and threatening poses (opening 
of mandibles) also increased.

Correlat ions 
Th e following correlations were recorded in intraspecifi c tests of aggressiveness of 

L. neglectus in the native area (Tashkent, Botanical Garden). In the one to one test, the 
correlation between opening of the mandibles and the swoops was 0.91 (p ≤ 0.02). Th ree 
correlations were recorded in the tests fi ve to fi ve: between swoops and attack appendages 
by mandibles (0.72, p ≤ 0.05), between swoops and attack using mandibles (0.72, p ≤ 0.05), 
as well as between swoops and antennal contacts (0.72, p ≤ 0.05). In the tests of 10 to 
10 workers, correlations were obtained between swoops and opening of the mandibles 
(0.68, p ≤ 0.05), swoops and attacking appendages with the mandibles (0.72, p ≤ 0.05), 
attacking appendages by mandibles and opening of mandibles (–0.79, p ≤ 0.05), swoops and 
attacking the head and waist using mandibles (0.58, p ≤ 0.05), opening of the mandibles and 
attacking the head and waist by mandibles(–0.90, p ≤ 0.05), attacking the head and waist by 
mandibles and attacking appendages by mandibles (0.97, p ≤ 0.05), opening of mandibles 
and attacks using poison (–0.93, p ≤ 0.05), attacking  the head and waist by mandibles 
and an attack using poison (0.99, p ≤ 0.05), attacking appendages and attacks using poison 
(0.95, p ≤ 0.05). High level of correlation was obtained between the number of workers 
killed and: a) an attack of the head and waist by mandibles (0.99, p ≤ 0.05), b) an attack of 
appendages by mandibles (0.96, p ≤ 0.05) and c) an attack using poison (0.99, p ≤ 0.05). Th e 
number of contacts positively correlated with opening of the mandibles (0.91, p ≤ 0.05), 
and negatively correlated with: a) attack of appendages by mandibles (–0.96, p ≤ 0.05), 
b) attack by mandibles (–0.99, p ≤ 0.05), c) attack with poison (–0.99, p ≤ 0.05).

If an attack occurs, regardless of its character at least one of the participants was killed. 
Th e severity of the confl icts between workers of L. neglectus from diff erent colonies, as well 
as the mortality rate, directly depends on the number of participants.

Th e opposite results were obtained in the secondary area of L. neglectus (Rostov-on-
Don, forest belt). While no reliable correlations were found, with an increasing of the 
number of experiment´s participants, the number of contacts between workers increased 
4–6 times, however any kinds of aggression or threatening poses were not recorded (table 2). 
Th at is, workers of L. neglectus from diff erent colonies in the native range demonstrate 
aggressiveness towards each other, but in the secondary one they are tolerant to each other.
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In relation to C. subdentata, workers of L. neglectus avoided contact both in the 
native and secondary areas, the number of contacts was 10–20 times less than those in the 
intraspecifi c tests of L. neglectus (p ≤ 0.05).

Interspecifi c tests in the native range (Tashkent, Botanical Garden) showed trends 
similar to intraspecifi c ones, but less pronounced. In the tests fi ve to fi ve, attacks by 
C. subdentata resulted by an attack using mandibles (0.66) or poison (0.66). In tests of 10 to 
10, the attacks by C. subdentata also resulted in using poison (0.65), using mandibles (0.65) 
and the death of L. neglectus workers (0.65).

In the secondary area (Rostov-on-Don, forest belt), the fi ve to fi ve and 10 to10 
interspecifi c tests together showed that opening the mandibles by C. subdentata resulted 
in attacks: with mandibles (0.96), formic acid (L. neglectus response in the case of 
C. subdentata attack), or repellent (in the attack of C. subdentata on L. neglectus, when this 
species initiated attack) (0.97), and the death of L. neglectus workers (0.99).

Th us, during intraspecifi c contacts of L. neglectus workers in the native area, the 
opening of the mandibles is more likely a threatening pose, most oft en not ending with 
an attack. In the interspecifi c fi ghts both in the native and secondary areas, on contrary, 
opening of the mandibles in L. neglectus preceded an attack in response against the attacker 
(C. subdentata).

Discussion
Main character is t ics  of  L.  neg lectus  in  the  nat ive  range.  Comparison with 
tra i ts  of  other  invasive  species  in  nat ive  ranges

Many invasive ant species share similar biological traits in their secondary areas. For 
example, they form there supercolonies, have a high density of workers in the foraging 
area, are tolerant to workers of their own species from other nests and aggressive towards 
other species of ants, are polygynous. Th e latter feature is oft en characteristic to them in the 
native range as well, what, in fact, in many respects determines the ability of wide expansion 
of invasive species in colonized (secondary) areas. 

 At the same time, colonies of many invasive species in native areas are monocalic and 
workers from diff erent colonies are aggressive towards each other. For example, though 
M. rubra occasionally forms large polycalic colonies within the native range, its colonies 
in the Palaearctic are overwhelmingly monocalic and include from several hundreds to 
5–10 thousand workers that are aggressive towards workers of the same species from other 
nests (Radchenko & Elmes, 2010; Radchenko, 2016). Th is species was introduced to North 
America more than a hundred years ago and spread widely in the eastern regions of the USA 
and Canada, and in some places it forms supercolonies numbering hundreds of thousands 
and even millions of workers (Radchenko & Elmes, 2010; Wetterer & Radchenko, 2011; 
Chen & Adams, 2018). A similar pattern was observed for L. humile, whose colonies are 
monocalic and workers are aggressive towards each other in the native range, in contrast to 
those in the secondary one (Holway et al., 1998; Suarez et al., 1999; Tsutsui & Case, 2001; 
Wetterer & Wetterer, 2006; Felden et al., 2019). At the same time, the invasive species 
Paratrechina longicornis (Latreille, 1802) exhibits intraspecifi c aggressiveness both in the 
native and secondary ranges (Lim et al., 2003; Wetterer, 2008).

Colonies of L. neglectus in the native range are also polygynous, but monocalic and 
workers are aggressive towards individuals from other colonies of the same species. But at 
the same time the number of queens in one colony in the native range is signifi cantly lower 
than in the secondary areas, where the total number of queens in large supercolonies can 
reach hundreds of thousands (Espadaler et al., 2004).

Th e colonies size of L. neglectus in Uzbekistan is also smaller than that in the secondary 
range. Other ant species can inhabit its foraging areas, whereas the diversity of local species 
abruptly decreased in the territories of invasion of L. neglectus (Van Loon et al., 1990; Nagy 
et al., 2009). At that, large colonies of this species can monopolize separate trees with aphid 
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colonies and baits, completely crowding out local species (Paris & Espadaler, 2012; Gippet 
et al., 2018). Th e capacity of honeydew collected by L. neglectus can be several times higher 
than that of native ants (Paris & Espadaler, 2009).

Hierarchy
L. neglectus not only loses fi ghts with C. subdentata in the tests, but also avoids contact 

with that species. On the contrary, L. neglectus is highly aggressive towards local species of 
ants in the secondary areas (Cremer et al., 2006). Th at is behavior of L. neglectus is diff erent 
in the native and secondary areas. It should be noted that aggressiveness of ants directly 
depends on the size of the colonies and the dynamic density of workers on the foraging 
area (Zakharov, 1991).

Nuptia l  f l ight  and the  establ ishing of  new colonies  in  L.  neg lectus
A characteristic feature of L. neglectus is the existence of nuptial fl ight in the native 

range and exclusive intra-nest mating in the secondary areas. Th e ability of establishing 
colonies both independently by fertilized gynes and by budding has been confi rmed in 
laboratories experiments (Espadaler & Rey, 2001), but the low nutrient content in the body 
of females in the secondary areas indicates that the latter option seems more preferable. 
Our data also indicate the possibility of independent founding of new colonies aft er the 
nuptial fl ight in L. neglectus in the native range. Th e existence of at least irregular nuptial 
fl ights is also indicated by fi ndings of winged females in spider webs in Kyrgyzstan (Seifert, 
2000). Th us, when adapting to new conditions in the invasive range, L. neglectus lost its 
nuptial fl ights, moving to a less “costly” and safer way of establishing new nests by budding.

The primacy of  the  area
In Kyrgyzstan L. neglectus was found in large quantities in almost 20 localities at 

altitudes ranging from 600 to 1600 m, but exclusively in anthropogenic habitats (cities, 
towns), where it possesses all the traits of an invasive species (Schultz & Seifert, 2005; Schultz 
et al., 2006; Borowiec et al., 2009). In countries neighboring Uzbekistan and Kyrgyzstan, 
e. g. in Kazakhstan, Tajikistan, and western China this species was not found (Schultz & 
Seifert, 2005; Guénard & Dunn, 2012). Th at is, it is possible to assume that Kyrgyzstan the 
most likely is a part of the invasive range of L. neglectus.

As mentioned above, so far the place of origin of L. neglectus was assumed to be 
in the Asia Minor or the “Black Sea area”. Seifert (2000) based this assumption on the 
morphological similarity of L. neglectus and Minor Asian species L. turcicus, although he 
did not take into account the similarity of this species with L. psammophilus Seifert, 1992.  
Probably, in the future, molecular genetic studies will be able to shed light on the relations 
of L. neglectus with other species of the genus.

Based on the complex of genetic, biochemical and ethological studies, it was shown 
that various European populations of L. neglectus formed as a result of several independent 
introductions, but the place of its origin remains unclear. Moreover, three populations 
from Edirne (Turkey) are considered the youngest, and one of them is unrelated to the 
other two (Ugelvig et al., 2008).

In our opinion, the real evidence of the nativity of the range of invasive ant species can 
be its inhabiting in the natural biotopes, as well as the biological and behavioral features that 
diff er from those in the secondary (invasive) areas. To date, L. neglectus has been found in 
natural habitats only twice: in a steppe location in Turkey (Seifert, 2000) and in the Kanak 
gulch in Crimea, but in the latter case it is also associated with anthropogenic infl uence 
(Stukalyuk & Radchenko, 2018).

Th us, natural populations of L. neglectus were found only in Uzbekistan, where this 
species is widespread and does not have biological features inherent to invasive species. In 
particular, the level of polygyny in its colonies is much lower than in the secondary areas, 
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there is no polycaly and it does not form supercolonies, workers are aggressive towards 
those from other colonies, this species does not dominate in the multi-species associations 
of ants, and, fi nally, it has a true nuptial fl ight.

All mentioned above allows us to assume with great certainty that the native range of 
L. neglectus is located in the Central Asia, particularly, in Uzbekistan. It could easily 
penetrate many settlements in Uzbekistan from its natural habitats, and also has been 
introduced into the cities of neighboring Kyrgyzstan. But the question remains open: in 
what way did L. neglectus reach the Transcaucasia, Asia Minor and Europe?

Th e earliest occurrences of L. neglectus in the secondary range date back to the 1970s: 
it was found in Budapest in 1973 (Van Loon et al., 1990), in Pitsunda on the Black Sea coast 
of Georgia in 1974 (Seifert, 2000), in Alushta in Crimea in 1978 (Stukalyuk & Radchenko, 
2018), although it could have been introduced to these locations even earlier. It has to 
be emphasized that L. neglectus was formally described only in 1990 and before that 
time various authors might determined it as L. alienus Foerster, 1850 (Van Loon et al., 
1990). Seifert (1992) revised the subgenus Lasius s. str. and not only divided L. alienus 
into several species, but also considered the name L. neglectus the junior synonym of 
L. turcicus. Subsequently, he resurrected the name L. neglectus from synonymy (Seifert, 
1996), and only since the late 1990s to the present, there has been an increased interest of 
researchers in a comprehensive study of this invasive species. It should be also noticed that 
in Europe, where L. turcicus is absent, L. neglectus may be confused with the widespread 
and morphologically similar L. psammophilus, especially if studied material originate from 
museum´s collections and exact habitat data are absent.

To date, there is no reliable information on the occurring of L. neglectus in 
Turkmenistan, but it should be noted that during last 30–40 years myrmecological studies 
in this country have not been carried out. Dlussky et al. (1990) recorded L. alienus for 
Turkmenistan, noting that this species is found in Central Asia in the mountains and parks 
of large cities, including Tashkent. In Turkmenistan, it was found in Ashgabat, Geok-Tepe, 
Kara-Tepe and in Western Kopetdag. But, based on current knowledge, L. alienus is absent 
in Turkmenistan, and it can be assumed that mentioned authors dealt with L. neglectus, at 
least in cities. Indirectly, this can be confi rmed by the fi ndings of L. neglectus in northern 
Iran – the territory adjacent to Kopetdag (Paknia et al., 2008; Ghahari et al., 2009).

Further invasion to the west could have passed through Transcaucasia and / or Asia 
Minor, where L. neglectus was found in the 1980s (Seifert, 2000). However, the distribution 
paths of this species could be very diverse and various European populations were formed 
by the several “waves” of invasion (Ugelvig et al., 2008). One may also assume a direct 
path of expansion of L. neglectus to Europe from the native range (Uzbekistan) at least in 
the early 1970s or even earlier, for example, with plant seedlings exchange between the 
botanical gardens of the former socialist countries, not to mention about exchange of goods 
within the former USSR (deliveries to Georgia or the Crimea). Th e idea about introduction 
of L. neglectus to Budapest directly from Asia Minor (Espadaler et al., 2007) contradicts 
the known data of the time of the earliest fi ndings of this species in these areas: in 1973 in 
Budapest, and in the late 1980s in Turkey. It should be noted that the Crimean population of 
L. neglectus may be even older than that of Budapest, since in Crimea some its supercolonies 
have already begun to degrade (Stukalyuk & Radchenko, 2018) like some supercolonies in 
other places of Europe (Tartally et al., 2016). Th at is, one cannot completely rule out the 
introduction of L. neglectus to Budapest from the Crimea.

Conclusion

Th e initial condition for the successful expansion of L. neglectus is its polygyny in the 
native range. Other characteristics of this species (multipolygyny, aggressiveness toward 
other species, fertilization inside nests, tolerance to conspecifi c workers etc.) were formed 
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in this species in the secondary area (invasion zone). Due to the large number of workers 
in colonies in the invasion range, some other biological characters are also increased, such 
as trophobiosis with aphids and aggressiveness toward other ant species. Since loss of the 
nuptial fl ight, the species spreading has become passive, depending mainly on human 
activity. At the same time, the “invasive properties” of L. neglectus could start to form even 
in the cities of Uzbekistan.

Be that as it may, our results and the conclusion that Uzbekistan is the native range of 
L. neglectus do not contradict all available data on the distribution and biological traits of 
this species.
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