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Abstract 
 
The presence of subterranean termites in northern Italy is not common, and generally limited to urban areas where winter micro-
climatic conditions are milder than in the surrounding natural environment. To date there is only one report of termite presence for 
Piedmont, doubtfully identified as Reticulitermes lucifugus (Rossi). The present paper relates on the recent finding of Reticu-

litermes spp. termites in two additional locations, where they caused damage to buildings. Termites were identified as Reticu-

litermes lucifugus lucifugus (Rossi) and Reticulitermes lucifugus corsicus Clement using mitochondrial DNA analysis. This is the 
first report of R. lucifugus corsicus in northern Italy. Both infestations could have originated either from human-mediated intro-
duction or from survival of relictual populations. 
 
Key words: Reticulitermes lucifugus lucifugus, subterranean termites, mitochondrial DNA, termite damage. 
 
 
Introduction 
 
Until the end of the 20th century, only two termite (Blat-
todea Isoptera) species were known to occur in Italy: 
Reticulitermes lucifugus (Rossi) (Isoptera Rhinoter-
mitidae) and Kalotermes flavicollis (F.) (Isoptera Ka-
lotermitidae). New diagnostic techniques, such as cutic-
ular hydrocarbon and DNA analyses, revealed the pres-
ence of additional species and subspecies, which are dif-
ficult to differentiate morphologically. Three species 
have been added to the Italian fauna: Reticulitermes ur-

bis Bagneres, Uva et Clement (Marini and Mantovani, 
2002; Bagnères et al., 2003; Luchetti et al., 2004; 
Ghesini and Marini, 2012), Reticulitermes flavipes Kol-
lar (Ghesini et al., 2010; 2011a), and Kalotermes itali-

cus Ghesini et Marini (Ghesini and Marini, 2013). 
Thus, three Reticulitermes species are now known to 

occur in Italy: the native R. lucifugus, distributed 
through the majority of Italy; R. urbis, distributed main-
ly on the Adriatic regions and considered by different 
authors either native (Ghesini and Marini, 2012) or in-
troduced from the Balkan peninsula (Luchetti et al., 
2007; Leniaud et al., 2010); and R. flavipes from North 
America, which was recently found in Lombardy 
(Ghesini et al., 2010; Ghesini et al., 2011a). Three sub-
species of R. lucifugus have been recognized: Reticu-

litermes lucifugus lucifugus (Rossi) in peninsular Italy; 
Reticulitermes lucifugus corsicus Clement in Sardinia, 
Tuscany and the Tuscan Archipelago; and a third Sicili-
an subspecies not yet described (Luchetti et al., 2004). 

Other termite species have occasionally been reported 
in Italy: Cryptotermes brevis Walker (Tremblay and 
Priore, 1997; Liotta and Matranga, 1999; Raineri et al., 
2001), Coptotermes sp. (Mancini and Priore, 2005) and 
Coptotermes gestroi (Wasmann) (Ghesini et al., 2011b). 

In Italian areas with a Mediterranean climate, Reticu-

litermes spp. termites are found both in urban areas and 
in natural environments, while in areas with a continen-
tal climate, such as northern Italy, they are found only in 
urban areas, where the warmer microclimatic conditions 

beneath and surrounding buildings create conditions 
suitable for their survival (Ghesini and Marini, 2012). 

The presence of termites in urban environments in 
northern Italy can be explained in two possible ways: i) 
human-mediated introduction (e.g. with infested wood-
en materials, soil, or with living plants coming from in-
fested nurseries) and ii) survival of relict populations in 
conservative environments. 

The first hypothesis is a documented possibility, and 
can result in heavy infestations, as shown by the cases 
of R. flavipes in France, Austria, Germany and Italy 
(Ghesini et al., 2010), and of R. urbis in Domène (Isère, 
France) (Leniaud et al., 2009). 

The second hypothesis is supported by the observation 
that in northern Italy termites are found almost exclu-
sively in older urban areas, which were founded many 
centuries ago or even during the Roman Empire period, 
such as in Bagnacavallo (Ravenna), Mira (Venice), Sal-
somaggiore (Parma) (Jucci and Springhetti, 1957; Sprin-
ghetti, 1965; Savoldelli and Lupi, 2008; Ghesini and Ma-
rini, 2012). In the climatic history of Europe, alternating 
climatic phases are known at various time-scale levels, 
and in warmer climate periods the range of distribution 
of termites extended to higher latitudes than today, as 
documented by the fossil record (Engel et al., 2007; En-
gel and Gross, 2009). Climatic changes occurred at mil-
lennial and centennial time-scale also in more recent 
times. Even in the last 2000 years, European climate has 
experienced climatic oscillations of considerable size. A 
marked alpine glacier retreat peaking at 2100-1800 cal 
yr BP reflects warm and dry conditions (Seppä et al., 
2009). Another warm peak is documented in Middle 
Europe in AD 1200-1350 (Late Medieval Warm Opti-
mum) and was followed by a temperature drop leading 
to the “Little Ice Age” (AD 1550-1850) (Glaser and 
Riemann, 2009). It is likely that, in colder periods, the 
range of distribution of termites shifted southwards, 
where climatic conditions were warmer, leaving relict 
populations in areas protected from the cold, such as in 
urban settlements, below and between buildings. 
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Even though in northern Italy termites are not com-
mon, when present they can cause heavy infestations, as 
in the case of R. urbis in Bagnacavallo (Marini and Fer-
rari, 1998; Ferrari et al., 2011). 

In Piedmont (northwestern Italy) termites are not 
common. A single report existed until now, for the his-
torical centre of Asti, where an infestation doubtfully 
attributed to R. lucifugus was found nearly 20 years ago 
(Currado, 2000). 

The present paper relates on the recent finding of Re-

ticulitermes termites in two localities in the Piedmont 
Region: San Francesco al Campo (Turin) and Spinetta 
Marengo (Alessandria). The specific identification of 
these termites was important to define the range of Re-

ticulitermes spp. in northern Italy, where R. lucifugus, 
R. urbis, and R. flavipes are all present (Ghesini et al., 
2010; 2011a; Ghesini and Marini, 2012). The correct 
identification of termite species is also important for 
pest control management (Marini, 2011). 
 
 
Materials and methods 
 
Inspections were carried out during October and No-
vember 2017, in termite-infested buildings and their sur-
rounding areas in San Francesco al Campo, 314 m a.s.l., 
and Spinetta Marengo, 97-98 m a.s.l. (figure 1). Two 
termite samples, containing workers and soldiers, were 
collected from each location, at points approximately 90 
m from each other, and preserved in 100% ethanol. 
 
 

 
Figure 1. Localitions with documented termite presence 

in the Piedmont Region of Italy: Asti (Currado, 2000); 
S.F. = San Francesco al Campo, S.M. = Spinetta Ma-
rengo (this study).  

A preliminary morphological analysis of soldiers and 
workers classified all termite specimens as belonging to 
the genus Reticulitermes. For the identification at the 
species/subspecies level, 684-bp sequences of the cyto-
chrome oxidase subunit II (COII) gene, and 537-bp se-
quences of the 16S large subunit RNA mitochondrial 
gene, were obtained and analysed. These genes were 
chosen as they are widely used for termite identification 
and phylogenetic reconstructions, and sequences from 
various locations in Italy have been determined during 
previous studies (Luchetti et al., 2004; Ghesini and Ma-
rini, 2012). DNA extraction and amplification were car-
ried out as in Ghesini and Marini (2017) using two indi-
vidual termites for each sample. Sequencing was per-
formed by Macrogen Inc. (Madrid, Spain). Sequences 
obtained in this study are deposited in GenBank under 
accession numbers MG967459-MG967460 (COII) and 
MG962533-MG962534 (16S). 

Closely related sequences were identified from Gen-
Bank using the BLASTN 2.8.0 service (Altschul et al., 
1997) at NCBI (National Center for Biotechnology In-
formation). 
 
 
Results 
 
Inspections carried out in San Francesco al Campo re-
vealed the presence of a termite infestation in a house 
built in the 1970-80s. Termites were found on the 
ground floor in doors and door frames, as well as in hol-
ly (Ilex aquifolium) and forsythia (Forsythia sp.) stumps 
in the garden. Doors and door frames had to be com-
pletely renovated in 2017 due to termite damage. On the 
side of a neighbouring road, a decaying old stump of 
Prunus sp. was also found infested by termites. 

Inspections carried out in Spinetta Marengo revealed a 
heavy termite infestation in a house built in the 1850s. 
On the ground floor, extensive damage to door frames 
and parquet was found (figure 2). Signs of termite activ-
ity were present in the garden inside and among roots 
and trunks of black locust (Robinia pseudacacia), horse-
chestnut (Aesculus hippocastanum) and Prunus sp. 
Termites were also found in a tree stump in a nearby 
park. 

For both COII and 16S genes, nucleotide sequences 
were identical in the two individual termites from the 
same sample, and in the two samples from the same lo-
cation. Sequences from San Francesco al Campo 
showed the highest correspondence with sequences 
from R. lucifugus lucifugus. In particular, the COII se-
quence was identical (98% coverage) to a sequence 
from southern Italy (Rosarno), while the 16S sequence 
was identical to sequences from northern Italy (Rozzano 
and Bologna). Sequences from Spinetta Marengo 
showed the highest correspondence with sequences 
from R. lucifugus corsicus. The COII sequence corre-
sponds to the most common R. lucifugus corsicus haplo-
type (h1 in Luchetti et al., 2013), which is found in cen-
tral Italy and southern France, while the 16S sequence 
was identical to a sequence from central Italy (Parco 
dell’Uccellina). 
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Figure 2. Termite damage in wooden door framing in 
Spinetta Marengo. 

 
 
Discussion 
 
There has only been one documented case of termites 
found in the Piedmont Region, and the termites were 
identified as R. lucifugus based only on morphological 
characteristics (Currado, 2000). As for many other ter-
mite reports in Italy, dating back to times when R. lu-

cifugus was the only known Reticulitermes species in 
Italy (reviewed in Sbrenna and Micciarelli Sbrenna, 
2008), the original identification as R. lucifugus cannot 
be considered reliable. 

This paper reports termite infestations in two addi-
tional localities, in San Francesco al Campo (Turin) and 
Spinetta Marengo (Alessandria), due to R. lucifugus lu-

cifugus and R. lucifugus corsicus, respectively. Reticu-

litermes lucifugus corsicus had been previously found 
only in Corsica, Sardinia, and on the coasts of Tuscany 
and Provence (Clément et al., 2001; Lefebvre et al., 
2008), and this is the first report for northern Italy. 

The termite-infested house in San Francesco al Campo 

was built in the 1970-80s on land previously used for 
agriculture, and thus subject to low winter temperatures, 
which are not suitable for termite survival. Therefore, it 
seems likely that termites were recently introduced by 
human activity. As non-native ornamental plants were 
present in the garden, it is possible that termites were 
introduced within soil from infested plants purchased 
from nurseries or brought from regions of Italy where 
termites are more abundant. In fact, plant nurseries are 
located mainly in Italian regions with mild winters. 

In Spinetta Marengo, termites were found in an old 
house, built around 1850 in an area with a long history 
of settlements. In this case, it is possible that the pres-
ence of R. lucifugus corsicus is due to long-term surviv-
al in a favourable environment, even though the possi-
bility of a human-mediated introduction cannot be ruled 
out. 
 
 
References 
 
ALTSCHUL S. F., MADDEN T. L., SCHÄFFER A. A., ZHANG J., 

ZHANG Z., MILLER W, LIPMAN D., 1997.- Gapped BLAST 
and PSI-BLAST: a new generation of protein database 
search programs.- Nucleic Acids Research, 25: 3389-3402. 

BAGNERES A.-G., UVA P., CLEMENT J.-L., 2003.- Description 
d’une nouvelle espèce de termite: Reticulitermes urbis n.sp. 
(Isopt., Rhinotermitidae).- Bulletin de la Société entomolo-

gique de France, 108: 433-435. 
CLÉMENT J.-L., BAGNÈRES A.-G:, UVA P., WILFERT L., QUIN-

TANA A., REINHARD J., DRONNET S., 2001.- Biosystematics 
of Reticulitermes termites in Europe: morphological, chemi-
cal and molecular data.- Insectes Sociaux, 48: 202-215. 

CURRADO I., 2000.- On the presence of termites in Piedmont 
(north-western Italy) (Isoptera, Rhinotermitidae).- Insect So-

cial Life, 3: 169-170. 
ENGEL M. S., GROSS M., 2009.- A giant termite from the late 

Miocene of Styria, Austria (Isoptera).- Naturwissenschaften, 
96: 289-295. 

ENGEL M. S., GRIMALDI D. A., KRISHNA K., 2007.- A synopsis 
of Baltic amber termites (Isoptera).- Stuttgarter Beiträge zur 

Naturkunde, Serie B (Geologie und Paläontologie), 372: 1-
20. 

FERRARI R., GHESINI S., MARINI M., 2011.- Reticulitermes ur-

bis in Bagnacavallo (Ravenna, Northern Italy): a 15-year 
experience in termite control.- Journal of Entomological and 

Acarological Research, 43: 287-290. 
GHESINI S., MARINI M., 2012.- New data on Reticulitermes 

urbis and Reticulitermes lucifugus in Italy: are they both na-
tive species?- Bulletin of Insectology, 65: 301-311. 

GHESINI S., MARINI M., 2013.- A dark-necked drywood ter-
mite (Isoptera: Kalotermitidae) in Italy: description of Ka-

lotermes italicus sp. nov.- Florida Entomologist, 96: 200-
211. 

GHESINI S., MARINI M., 2017.- Termites of the Monastery of 
Saint Catherine (Sinai, Egypt).- Bulletin of Insectology, 70: 
1-8. 

GHESINI S., MESSENGER M. T., PILON N., MARINI M., 2010.- 
First report of Reticulitermes flavipes (Isoptera: Rhinoter-
mitidae) in Italy.- Florida Entomologist, 93: 327-328. 

GHESINI S., PILON N., MARINI M., 2011a.- A new finding of 
Reticulitermes flavipes in northern Italy.- Bulletin of Insec-

tology, 64: 83-85. 
GHESINI S., PUGLIA G., MARINI M., 2011b.- First report of 

Coptotermes gestroi in Italy and Europe.- Bulletin of Insec-

tology, 64: 53-54. 



 

 250 

GLASER R., RIEMANN D., 2009.- A thousand-year record of 
temperature variation for Germany and Central Europe 
based on documentary data.- Journal of Quaternary Science, 
24: 437-449. 

JUCCI C., SPRINGHETTI A., 1957.- Contributi allo studio delle 
Termiti in Italia per l’impostazione razionale della lotta anti-
termitica. IV. Prima esplorazione nel Veneto.- Bollettino 

dell'Istituto di Patologia del Libro “Alfonso Gallo”, 16: 51-
61. 

LEFEBVRE T., CHÂLINE N., LIMOUSIN D., DUPONT S., 
BAGNÈRES A.-G., 2008.- From speciation to introgressive 
hybridization: the phylogeographic structure of an island 
subspecies of termite, Reticulitermes lucifugus corsicus.- 
BMC Evolutionary Biology, 8: 38. 

LENIAUD L., PICHON A., UVA P., BAGNÈRES A. G., 2009.- 
Unicoloniality in Reticulitermes urbis: a novel feature in a 
potentially invasive termite species.- Bulletin of Entomolog-

ical Research, 99: 1-10. 
LENIAUD L., DEDEINE F., PICHON A., DUPONT S., BAGNÈRES A. 

G., 2010.- Geographical distribution, genetic diversity and 
social organization of a new European termite, Reticu-

litermes urbis (Isoptera: Rhinotermitidae).- Biological Inva-

sions, 12: 1389-1402. 
LIOTTA G., MATRANGA G., 1999.- Cryptotermes brevis in Sici-

lia.- L’Informatore Fitopatologico, 49 (11): 27-29. 
LUCHETTI A., TRENTA M., MANTOVANI B., MARINI M., 2004.- 

Taxonomy and phylogeny of north Mediterranean Reticu-

litermes termites (Isoptera, Rhinotermitidae): a new insight.- 
Insectes Sociaux, 51: 117-122. 

LUCHETTI A., MARINI M., MANTOVANI B., 2007.- Filling the 
European gap: Biosystematics of the eusocial system Reticu-

litermes (Isoptera, Rhinotermitidae) in the Balkanic Penin-
sula and Aegean area.- Molecular Phylogenetics and Evolu-

tion, 45: 377-383. 
LUCHETTI A., SCICCHITANO V., MANTOVANI B., 2013.- Origin 

and evolution of the Italian subterranean termite Reticu-

litermes lucifugus (Blattodea, Termitoidae, Rhinoter-
mitidae).- Bulletin of Entomological Research, 103: 734-
741. 

MANCINI D., PRIORE R., 2005.- Una nuova termite tropicale 
sbarca in Italia.- L’informatore Agrario, 61 (13): 75-76. 

MARINI M., 2011.- Termiti e beni culturali: riconoscimento, 
prevenzione e lotta, pp. 50-53. In: Il biologo nella salva-

guardia dei beni culturali: attualità e prospettive, Ordine 
Nazionale dei Biologi, Istituto Nazionale della Grafica, 28 
November 2011, Rome, Italy. 

MARINI M., FERRARI R., 1998.- A population survey of the 
Italian subterranean termite Reticulitermes lucifugus lucifu-

gus Rossi in Bagnacavallo (Ravenna, Italy), using the triple 
mark recapture technique (TMR).- Zoological Science, 15: 
963-969. 

MARINI M., MANTOVANI B., 2002.- Molecular relationships 
among European samples of Reticulitermes (Isoptera, Rhi-
notermitidae).- Molecular Phylogenetics and Evolution, 22: 
454-459. 

RAINERI V., REY A., MARINI M., ZAFFAGNINI V., 2001.- Un 
nuovo rinvenimento di Cryptotermes brevis in Italia (Isopte-
ra).- Bollettino della Società Entomologica Italiana, 133: 
99-102. 

SAVOLDELLI S., LUPI D., 2008.- New breeding grounds of Re-

ticulitermes lucifugus (Rossi) (Isoptera Rhinotermitidae) in 
Lombardy (Italy).- Bollettino di Zoologia agraria e di 

Bachicoltura, 40: 91-94. 
SBRENNA G., MICCIARELLI SBRENNA A., 2008.- Le termiti ita-

liane. Catalogo topografico e considerazioni zoogeografiche 
(Isoptera).- Memorie della Società Entomologica Italiana, 
87: 33-60. 

SEPPÄ H., BJUNE A. E., TELFORD R. J., BIRKS H. J. B., VESKI S., 
2009.- Last nine-thousand years of temperature variability in 
Northern Europe.- Climate of the Past, 5: 523-535. 

SPRINGHETTI A., 1965.- L’infestazione di Reticulitermes luci-

fugus Rossi a Salsomaggiore (Parma).- Bollettino dell'Istitu-

to di Patologia del Libro “Alfonso Gallo”, 24: 165-171. 
TREMBLAY E., PRIORE R., 1997.- Termite centroamericana in 

via di acclimatazione in Italia.- L’Informatore Agrario, 53 
(47): 76-77. 

 
 
 
 
 
 
 
Authors’ addresses: Mario MARINI (corresponding     
author, e-mail: mario.marini@unibo.it), Silvia GHESINI      
(silvia.ghesini5@unibo.it), Department of Biological, Geolog-
ical and Environmental Sciences (BiGeA), University of Bo-
logna, via Selmi 3, I-40126 Bologna, Italy; Moreno DUTTO 
(moreno.dutto@gmail.com), Studio Tecnico Agrario, Natural-
istico e Ambientale, Verzuolo, I-12039 Cuneo, Italy. 
 
Received June 12, 2018. Accepted October 1, 2018. 

 




