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Abstract

We report the first European outdoor record for the exotic ant
Nylanderia flavipes (Smith, 1874), discovered in Switzerland. A worker
was collected by hand and another in a pitfall trap outdoors during an
inventory of the botanical garden on the larger Brissago Island (Isola di
San Pancrazio) in 2023. The morphological identification was confirmed
by DNA barcoding. Nylanderia flavipes is native to China, Japan, and
Korea and is known to be introduced in North America. The species
was most likely introduced with exotic plant imports. DNA-barcoding
suggests a close relationship to N. flavipes sequences from China (Fujian
and Shaanxi provinces). We recommend monitoring the potential impact
and spread of this species in Switzerland and neighboring Italy.
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Introduction

The number of established neozoa has steadily
increased for the past few decades. Although mainly in the
tropics (Wetterer, 2015), introduced ants (Hymenoptera:
Formicidae) are increasingly colonizing temperate and
submediterranean regions, including invasive pest species
(e.g., Seifert 2020). The Brissago Islands are located in Lake
Maggiore, just over 1 km off the coast of the mainland of
Brissago. They host a botanical garden on San Pancrazio
Island and a greenhouse on Sant’ Apollinare Island, belonging
to the Canton of Ticino. The botanical garden consists of plants
from the Mediterranean and subtropical climatic regions
(Cape region of South Africa, Californian coast, south-eastern
coasts of Australia, and central Chile) and their reconstructed
environments. The ant fauna of the Brissago Islands is quite
well known: several myrmecological studies were carried out on
both islands during the last almost 40 years (Della Santa, 1988;
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Pronini, 1989; Marazzi et al., 2014; Schér et al., 2023; Mattei-
Roesli et al., 2025), and led to the discovery of around 50
ant species in total. During a new inventory of the ant fauna
(Mattei-Roesli et al., 2025) and other faunistic groups on
both Brissago Islands in 2023, some workers of Nylanderia
flavipes were found in the botanical garden (San Pancrazio
Island). Nylanderia flavipes is native to China, Japan, and
Korea and known as an introduced species in the United States
and Eurasia, where it was established indoors in the United
Kingdom, the Netherlands and Germany and outdoors in
Georgia, Iran, and southern Russia, according to AntMaps.org
(Janicki et al., 2016; Guénard et al., 2017). In invaded areas in
the United States, it appears to blend into the ant community,
but with purportedly negative impact on ecologically similar
ant species in terms of nesting sites and colony size (Wetterer,
2011). However, the species is not regarded as infesting or a
pest species and its impact is thought to be minimal (Williams
& Lucky, 2020).
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Methods

Ants were collected on San Pancrazio and Sant’
Apollinare Islands at 200 m a.s.l. on Maggiore Lake in the
Canton of Ticino, Southern Switzerland. Hand collection,
pitfall traps, and window traps were used to collect ants between
March 22 and September 9, 2023. The geographic origin of
the Nylanderia sample found in the botanical garden of San
Pancrazio was unknown. Therefore, taxonomic literature for
the genus Nylanderia for different zoogeographic regions
was used for identification and DNA barcoding. The voucher
was compared to known introduced Nylanderia species,
Nylanderia from the Nearctic and Afrotropical biogeographic
regions, from India and the West Indies using the following
literature: LaPolla et al., 2011, Kallal & LaPolla, 2012, LaPolla
& Kallal, 2019, Williams & Lucky, 2020. Morphometric
measurements were obtained following the definitions of
Kallal & LaPolla 2012. We further verified the identification
by comparing our specimen with the images of the Nylanderia
flavipes lectotype available on AntWeb (AntWeb, 2024).

DNA barcoding was performed by Sinsoma GmbH (Vdls,
Austria). DNA was extracted using an automatic platform
(Biosprint 96©, Qiagen) and the Qiagen DNA Blood & Tissue
Kit in a sterile lab. The primer pair LCO1419 and HCO2198
(Folmer et al., 1994) was used, yielding 658 bp of the barcode
region of the COI gene. The resulting chromatograms were
edited in UGENE 48.0 (Okonechnikov et al., 2012). The
resulting COI sequence was compared to sequences on BOLD
(Ratnasingham & Hebert, 2007). A tree-based identification
request to the species level database was performed on
March 25, 2024.

Results

Two workers of Nylanderia flavipes were found in
the botanical garden, around Villa Emden (Figure 1). A single
foraging worker was collected by hand in an anthropogenic
habitat on a gravel path surrounded by Mediterranean and
exotic plants (Figure 2a) (46.13263°N, 8.73578°E, 199 m) on
August 18, 2023. The second worker was collected in a pitfall
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Fig 1. Area (San Pancrazio Island — map © swisstopo) where Nylanderia flavipes workers were sampled in 2023 around Villa
Emden; A: gravel path surrounded by vegetation (hand collection); B: Mediterranean area of the botanical garden (pitfall trap).
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trap located in a reconstructed Mediterranean environment
(Figure 2b, 2c) located at 46.13286°N, 8.73633°E, 199 m,
where it remained in the field for 16 days in September
(04.09.2023 — 20.09.2023). The samples were identified as
N. flavipes by morphology. Workers of this species are
characterized within Nylanderia by the following combination
of morphological traits: 1. small body size (TL ca. 2 mm,
Figure 3b); 2. antennal scapes with fewer than ten erect setae

g

(cf. N. jaegerskioeldi) (Figure 3d); 3. dorsal head covered by
relatively dense pubescence hairs (cf. N. vividula) (Figure 3a);
4. mesonotum without pubescence (Figure 3b, 3c); 5. color
yellowish, with the pigmentation of the first tergite often
lighter than the following dark brown tergites (Figure 3b, 3c).

a

Fig 3. Full face view (a), lateral view (b), dorsal view (c), and
antennal scape (d) of a specimen of Nylanderia flavipes collected in
2023 on San Pancrazio Island, Switzerland. Pictures: S. Schar.

Fig 2. Habitat where Nylanderia flavipes workers were sampled on
San Pancrazio Island: path around Villa Emden (a), Mediterranean area
of botanical garden (b), and pitfall trap (c). Pictures: I. Forini-Giacalone.
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All except the last character are expressed in the investigated  could be retrieved (GenBank accession no.: 0Z2199222). The
specimen from Switzerland (Figure 3). The first tergite of  identification request of the DNA barcode on BOLD retrieved
this specimen is as dark as the remaining ones, but this trait  a 99.53% match to two sequences of N. flavipes specimens
seems variable within N. flavipes (Kallal & LaPolla, 2012).  from Fuyjian, China. The sequence of interest was nested within

Measurements in mm (n=2): TL: 2.30, 2.53; HW: 0.51,

0.57;  aclade of 54 specimens, all (100%) identified as N. flavipes

HL: 0.61, 0.64; EL: 0.13, 0.14; SL: 0.69, 0.72; PW: 0.37, 0.42; (Figure 4). The seven nearest related sequences were all from

WL: 0.78, 0.79; GL: 0.90, 1.10; PDH: 0.25, 0.27; PFL:

0.56,  specimens collected in China (Fujian and Shaanxi provinces),

0.52; PFW: 0.15, 0.14. SMC: 8, 7; PMC: 2, 3; MMC: 0, 3. while other specimens from the same clade were also from
Indices: CI: 84, 81; REL: 21-23; SI: 133, 126; FI: 26, 27. China, Georgia (country), and South Korea. The two workers
A complete DNA barcode of 658 bp length and high quality ~ described here are deposited at the Museo Cantonale di Storia

Naturale (MCSN) in Lugano.
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Nylanderia flavipes|[46]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[47]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[48]|Formicidae|

Nylanderia flavipes|[49]|Formicidae|

Nylanderia flavipes|[50]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[51]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[52]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[53]|Georgia. Adzharia|Formicidae|

Nylanderia flavipes|[54]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[55]|Georgia.Adzharia|Formicidae

Nylanderia flavipes|[56]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[57]|Georgia. Adzharia|Formicidae|

Nylanderia flavipes|[58]|Georgia. Adzharia|Formicidae|

Nylanderia flavipes|[59]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[60]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[61]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[62]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[63]|Georgia. Adzharial Formicidae‘

Nylanderia flavipes|[64]|Georgia. Adzharia|Formicidae

Nylanderia flavipes|[65]|Georgia. Adzharia|Formicidae|

Nylanderia flavipes|[66]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[67]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[68]|Georgia. Adzharia|Formicidae|

Nylanderia flavipes|[69]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[70]|Georgia.Adzharia|Formicidae|

Nylanderia flavipes|[71]|Formicidae|

Nylanderia flavipes|[72]|Georgia.Adzharia|Formicidae|

HNylanderia flavipes|[73]|Formicidae|

Nylanderia flavipes|[74]|Formicidae|

Nylanderia flavipes|[75]|China|Formicidae|

Nylanderia flavipes|[76]|China.Fujian|Formicidae|
Nylanderia flavipes|[77]|China.Fujian|Formicidae|
Nylanderia flavipes|[78]|China.Fujian|Formicidae|
Nylanderia flavipes|[79]|China.Fujian|Formicidae|
Nylanderia flavipes|[80]|China.Fujian|Formicidae|
Nylanderia flavipes|[81]|China.Fujian| Formicidae|
Nylanderia flavipes|[82]|China.Fujian|Formicidae

-Nylanderia flavipes|[83]|China.Guizhou|Formicidae|

Nylanderia flavipes|[84]|Formicidac|

Nylanderia flavipes|[85]|China.Shaanxi|Formicidae|

Nylanderia flavipes|[86]|China.Shaanxi|Formicidae|

Nylanderia flavipes|[87]|China.Shaanxi|Formicidae|

Nylanderia flavipes|[88]|China.Shaanxi|Formicidae|

Nylanderia flavipes|[89]|China.Fujian|Formicidae|

Nylanderia flavipes|[90]|China.Fujian|Formicidae|

Nylanderia flavipes, San Pancrazio, Switzerland

Nylanderia flavipes|[91]|China.Fujian|Formicidae|

Nylanderia flavipes|[92]|South Korea|Formicidae|

Nylanderia flavipes|[93]|South Korea|Formicidae|

Nylanderia flavipes|[94]|South Korea|Formicidae|

Nylanderia flavipes|[95]|South Korea|Formicidae|

Nylanderia flavipes|[96]|South Korea|Formicidae|
Nylanderia flavipes|[97]|South Korea|Formicidae|
Paratrechina flavipes|[98]|South Korea| Formicidae‘
Paratrechina flavipes|[99]|South Korea|Formicidae

Fig 4. Dendrogram (n = 55) resulting from a BOLD tree-based identification request on March 25, 2024, for the DNA barcode
of a specimen of Nylanderia flavipes collected on San Pancrazio Island, Switzerland. The specimen of interest is labeled in red

as “Nylanderia flavipes, San Pancrazio, Switzerland”.



Sociobiology 72(3): €11293 (September, 2025)

Discussion

To our knowledge, this is the first outdoor report of
Nylanderia flavipes in Europe. According to Wetterer (2011),
the species has been reported from England by Donisthorpe
(1908) and from Germany by Eichler (1952), but only indoors.
Nylanderia flavipes was also found in the Netherlands in
1980 but has only established a temporary population found
during an import inspection there (Boer & Vierbergen, 2008).
The low number of workers observed may indicate that
N. flavipes has been relatively recently introduced to the
Brissago Islands. However, further research should be
done to understand its distribution on the islands and the
mainland. Nylanderia flavipes was most likely introduced by
plant imports to the botanical garden. A strong link between
historical plant introductions and current insect invasions has
recently been shown (Bonnamour et al., 2023) and botanical
gardens have been documented as a site for introducing non-
native ants before (e.g., Sheard et al., 2020). Even if currently
not considered an invasive species (Wetterer, 2011), it has
the potential to spread; therefore, the botanical garden staff
and Canton Ticino authorities have been informed about the
presence of this exotic ant. The species has rapidly spread
in North America after its first encounter in 1939 (Wetterer,
2011). Nylanderia flavipes sexuals are mating outside the nest
during nuptial flights in the United States (S. Schér, personal
observation). They thus may disperse from the Brissago
Islands to the mainland on their own. Additionally, many
tourists visit the botanical garden every year, and the risk
of unintended dispersion of this exotic species cannot be
excluded. In order to minimize the risk of a potentially
negative impact, we recommend that the population of these
ants should be monitored and their further spread contained
as much as possible.
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