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Distribution of the termite Reticulitermes lucifugus
(Isoptera) and the specifics of its invasion in Ukraine

Igor R. Merzlikin
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Distribution of the termite Reticulitermes lucifugus (Isoptera) and the specifics of its invasion in
Ukraine. — I. R. Merzlikin. — The only known termite species occurring in Ukraine is the Mediterranean
termite Reticulitermes lucifugus Rossi, 1792 (Rhinotermitidae). The description of currently known finds of
this species in six administrative regions of Ukraine is given in this article along with a generalised map of
distribution. At the present time, the species occurs in islet forests and artificial pine plantations of the Lover
Dnipro region and also in ravines and roadsides. Termite infection threats to buildings in Ukraine is very
real and in recent years has become more common. This article presents the development of the species’
invasion from the Black Sea area (from Odesa and Mykolaiv) to the north-east direction through Zapor-
izhia and Dnipro cities. Four finds of termite settlement in north-east Ukraine are described — in Sumy city
(three cases) and Hlybne village, Krasnopillya Raion, Sumy Oblast (one case). The first place of the species’
discovery in this area was in Hlybne in summer 2013, when in a private home tables, the cupboard and com-
mode were affected by termites. In this summer, the residents of the house moved here to live from Bashkor-
tostan, Russia. Over time, all the furniture became unusable and was thrown away. The species of termites
in those furniture remained unclear. Another record locality was a flat in Sumy city on the eighth floor of a
12-storey building, where on 15 of July 2015 termites and their nesting chambers were found behind a wall
mirror, which was bought in a supermarket by its owner 9 months before. The insects were also found on
adjoining floors above. The termites were next discovered in late April 2016 in a private home in a wood-
based wall mirror that was purchased in the same supermarket. The fourth termite find was reported from
a flat in a 9-storey building. Its owner purchased a large wall mirror in the same supermarket. The wooden
base of the mirror was struck by termites. All records of termites were located in different parts of the city.
These new finds expand the boundaries of the species’ distribution in Ukraine by 270 km to the north.
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Introduction

Due to the world globalization in recent decades, trade flows between different countries and
within them significantly increased. That is why the problem of control and preventing the penetra-
tion of alien pest species into new territories becomes rather acute. Different wood destroyers, includ-
ing termites, are a considerable problem for people. The interest to termites sharply increased due
to the expansion of trade relations among many countries, especially where termites cause tangible
losses. Experts consider that in the USA alone economic losses from the activity of a single species
of termites — the Formosan subterranean termite Coptotermes formosanus Shireki, 1909 are up to
$1 bln per year (Termite..., 2014). Global damage from termite activity is estimated at $3 bln per
year (Anderson, 2005). It is very topical not only for the “hot” countries, but also for countries of
temperate climate, when termites can be transferred to with imported goods. The more so that the
world termite population is increasing. This rise is accompanied with the adaptation of these insects
to colder and drier conditions of existence (Sapunov, 2008, 2009). As a result, Reticulitermes termites
have been already found in Canada (Grace, 1989; Scaduto et al., 2012) and England, Devon County
(Verkerk & Bravery, 2001).

Therefore, it is very important to monitor this situation and not to miss the first cases of invasive
species occurrence with the aim of taking measures, preventing its consolidation on a new territory
and further dispersal in time. The purpose of this work is to analyse the spread of termites in the ter-
ritory of Ukraine and their appearance in new areas.
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Material and methods

The review of distribution of termites in Ukraine is mainly based on the publication by M. V.
Beliajeva and D. V. Zhuzhikov (1974) complimented by more recent studies (Barsov, 1988; Termites
dont like ..., 1999; Tur & Rusina, 2000; Tsvetkova et al., 2001; Tur, 2002, 2004; Beliajeva et al., 2005;
What are termites ..., 2013). The results are demonstrated in Fig. 1 and Table 1.

As for the north-east of Ukraine, records of termites have not been reported before. Currently
there are a number of cases when termites are transferred with wood and goods beyond their natural
habitats (Scaduto et al., 2012). Therefore, since 2005, we have been polling citizens (especially stu-
dents) whether they have encountered “small white insects” causing damage to wood or “white ants”
as they call them in everyday life.

Review of termite finds in Ukraine

In Ukraine, termites were first found in the 1860s. F. P. Koppen (1880) first mentioned them based
on the reports by I. M. Vilgalm and I. I. Mechnikov, who discovered Reticulitermes lucifugus Rossi,
1792 in Odesa quarantine harbour (Beliajeva & Zhuzhikov, 1974). Later it was argued whether ter-
mites were of local origin or had been brought from other countries and acclimatized in that region.
This issue has been discussed in the literature since the end of the last century.

For along time this species was considered to be imported due to the anthropical area in residential
and commercial buildings with agricultural fruit and vine crops (Beliajeva et al., 2005). E. P. Képpen
supposed that R. lucifugus had been brought to Odesa port by foreign ships. N. G. Lignau (1915) con-
sidered that the species was not a random object in Ukraine but an element of the Mediterranean
fauna. According to A.V. Bogachov (1941) and V. P. Tsvetkova (1962), R. lucifugus is a tertiary relict in
Azerbaijan and Southern Ukraine. In Ukraine, R. lucifugus was studied by V. P. Tsvetkova (1950, 1953).

Later the Mediterranean termite was found in the wild and in areas not related to humans, e.g. in
wooded ravines and steppe areas (Barsov, 1988; Tur & Rusina, 2000; Tur, 2004; Beliajeva et al., 2005).

L. I. Puzanov (1960) in his faunal zonation of Steppe Ukraine indicates the presence of termites
(Termes lucifugus) in the Lower Dniester region and along the Bug.

Field observations undertaken by N.V. Beliajeva and D.V. Zhuzhikov near Odesa, Kherson,
Dnipropetrovsk (Ukraine) and Meghry Valley (Armenia), Barda (Azerbaijan) near Derbent (The
Republic of Dagestan, The Federation of Russia) showed that termites inhabited mainly humid places,
old stumps of walnut (Juglans regia), figs (Ficus carica), oak (Quercus sp.), locust (Robinia psevdoaca-
cia), pear (Pyrus sp.), poplar (Populus sp.) and other trees. Sometimes these termites can be found
under stones and on mountain slopes — in the roots of sagebrush and other shrubs in relatively dry
areas (Megry, Derbent). The results of observations convinced these authors that termites were ab-
origine inhabitants of forest rests in ravines (Ukraine) and on the slopes of mountains (Caucasus).
V. A. Lozinsky also had such point of view. He considered that the main biotopes of termites in south-
ern Ukraine were the slopes of combes and other plots of land unsuitable for economic use, where - as
he said - termites migrated to various buildings, gardens and vineyards (Beliajeva & Zhuzhikov, 1974;
Zhuzhikov, 1979).

Analysing all places of finding of R. lucifugus in the territory of the former USSR and particularly
in Ukraine, N.V. Beliajeva and D.P. Zhuzhikov (1974) concluded that the south of Ukraine, Megry
valley, Barda, Derbent were the eastern part of this termite’s range, which stretches to the Kopet Dagh
mountains in the east (Turkmenistan) and to Dnipropetrovsk in the north (Beliajeva & Zhuzhikov,
1974).

Nowadays, R. lucifugus was discovered in islet forests of Lower Dnipro sands as a part of steppe
communities with the dominance of sagebrush Artemisia marschalliana where it has positive mean-
ing in the distraction of wood in natural biocoenoses and in particular on Ivano-Rybalchansky and
Solenoozerny sites of the Black Sea Reserve (Tur, 2000, 2002, 2003; Tur & Rusina, 2005; Shevtsova et
al., 2001; Beliajeva et al., 2005).
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In the forest islets, nests of this species are wet fallen trunks and branches of birch Betula borys-
thenica and oak Quercus robar. The R. lucifugus tamily consists of some thousands of individuals. In
the steppe area, it is found more seldom. There R. lucifugus nests are located at the base of the shrub
of sagebrush A. marshal and salsify Tragopogon dolichocarpus. Their population is rather small and
includes up to 60 insects in each. This species is widely met in artificial pine plantations of Kherson
Oblast. The density of the nests there was 100 nests per 1 km?2. It is also found in ravines and roadsides
(Lozinsky, 1962; Tur & Rusina, 2001).

By now, R. lucifugus had formed sustainable population in the south of Ukraine and it disperses
further to north. In particular nowadays the species findings are described in 6 administrative re-
gions, including the infection with these termites buildings in Kherson (Malko, 1934; Tur & Rusina,
2000), Mykolaiv (Churikova, 1968; Shevtsova, 1939), Odesa (Lignau, 1915; Nikitin, 1927; Lozinsky;,
1962); Zaporizhia (Topchiev, 1953; What are termites ..., 2013), Dnipropetrovsk (Akimov, 1940;
Barsov, 1988) Oblasts and in Sumy (our data).

Based on this data the previous northern border of the species’ distribution in Ukraine stretched
to Dnipropetrovsk (Beliajeva & Zhuzhikov, 1974; Beliajeva, 2004). The distribution of species records
is shown in Fig. 1 and listed in Table 1.

The numbers on the map indicate the area of termite findings in the regions as shown in Table
1. As we can see, it occurs in settlements located mainly in the area of large sea and river ports and
extends up to the banks of the Dnipro and its reservoirs.

Because of the long-lasting debate concerning the species diagnosis of European representatives of
Reticulitermes, some experts had no full confidence in a correct identification of the termites recorded
in the south of Ukraine and in the Caucasus (Beliajeva & Zhuzhikov, 1974, 1979; Shteinberg, 1962).
Now, in Europe 6 phenotypes of the species are known: R. santonensis in the west of France; R. grassei
in the south-west of France, in the north-west and in the south of Spain and Portugal; R. banyulensis
in the north-east of Spain, in the central part of the Iberian Peninsula and in the south-west of France;
R. lucifugus in Italy and in the south-east of France; R. balkanensis in the Balkans; R. balkanensis in
the north of Italy and south-east of France (Clement et al., 2001). Another form, R. clypeatus Lash,
1952 occurs in Turkey, Iraq and perhaps in Iran, as well as in Romania (Beliajeva & Zhuzhikov, 1974).

Thus, at least two species of Reticulitermes — R. lucifuges and R. clypeatus — can be found at the
boundaries of the former USSR. The importation of R. flavipes is impossible, since it had already oc-
curred in Hamburg for several decades before it was revealed in Ukraine (Beliajeva & Zhuzhikov, 1974).
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Table 1. Occurrence and records of termites in the territory of Ukraine (according to N. V. Beliajeva &
D. P. Zhuzhikov, 1974, with changes and additions)

Tabnuys 1. Micua MelmkaHHA i 360py TepMiTiB Ha Tepuropii Ykpainu (3a: H. B. Benaesa, [I. I1. JKyxukos,
1974, i3 3MiHaM¥ Ta JOIIOBHEHHAM)

Oblast Record locality and date Source

Odesa 1) west of Izmail Raion (1887), 2) Reni (1883), 3) Bol- Rekalo, 1889; Vidgalm, 1886; Yakobson, 1904;
grad (1887), 4) Izmail (1893, 1968, 1973), 5) Babel Mokrzhecky, 1903; Stuart, 1889; Malko, 1934, 1957;
(1870), 6) Bilgorod-Dnistrovsky (1911), 7) Purkary Lozinsky, 1958, 1962; Tsvetkova, 1939, 1950, 1953,
(1887), 8) Ovidiopol, 9) Bugaz (1910), 10) Odesa and 1962; Okolovich, 1888; Koppen, 1880, 1882; Na-
its Suburbs (1860-1864, 1893, 1908, 1914, 1932, 1937, sonov, 1884; Chervinsky, 1901; Lignau, 1915; Niki-
1958, 1964-1973) tin, 1927; Churikova, 1968; Zhuzhikov, Korovkina,

1968; Aksiutova et al., 1970

Mykolaiv 1) Mykolaiv (1934), 2) Sviato-Troitske (1957), Malko, 1934, 1957; Tsvetkova, 1939, 1950, 1962;
3) Kysliakivka (1956), 4) Voskresenske (1956-1957)  Lozinsky, 1958, 1962; Churikova, 1968

Kherson 1) Herson, 2) Oleshky (= Tsiurupynsk) 1937, 1938, Malko, 1934, 1957; Tsvetkova, 1939, 1950, 1962;
1958), 3) Oleshky (= Tsiurupynsk) forestry (2000- Lozinsky, 1958, 1962; Churikova, 1968; Tur, 2000,
2002), 4) Natural landmark Burkuty Oleshky (= 2002,2004; Tur, Rusina, 2001; Shevtsova et al., 2001;
Tsiurupynsk) forestry (2000-2002), 5) Hola Pristan Beliajeva et al., 2005
(1958), 6) Black Sea Biosphere Reserve (2002-2005)

Zaporizhia 1) Melitopol forestry (1956), 2) Zaporizhia (1997- Topchiev, 1953; Termites don't like ..., (1999); What
1999), 3) Melitopol (1997-1999), 4) Kamianka-Dni- are termites..., (03.03.2013)
provska (1997-1999), 5) Zaporizhia Raion (1997-
1999), 6) Zaporizhia Oblast (1997-1999)

Dnipro 1) Dnipro (= Dnipropetrovsk) (1931), Akimov, 1940; Beliajeva, Zhuzhikov, 1974; Barsov,
2) near Dnipro (1979), 1988
3) near Voiskove Solone (1965),
4) near Vojskovoje Solone (1973)

Sumy 1) Hlybne village (2013) Our data

2) Sumy (2015, 2016)

Reticulitermes is common in regions with temperate climate. It can be found in the whole territory
of the USA and it has also spread further north to Orlando and Manitoba provinces, Canada (Grace,
1989; Biologists ..., 2012). It was also found in Asia, North Africa, Southern Europe (Plateaux &
Clement, 1984; Grace, 1989), and south-west England (Verkerk & Bravery, 2001).

Termites are dangerous not only for wooden buildings. If they penetrate into urban central heat-
ing systems, it will create a huge problem (Lainé, 2002). It is also very difficult to find these termites.
Experts consider that nearly 30 years have passed since the appearance of termites in England before
they had been found (Verkerk, 1998). The termite colony formation needs very small number of in-
dividuals and, theoretically, any group can form a viable colony (Lainé, 2002).

R. lucifugus demands the most careful attention in Ukraine since it can seriously harm human
buildings (Vasiliev, 1987; Beliajeva, 2005). For living plants, this species is a secondary pest, but also
in this capacity, it can greatly accelerate the death of vines, fruit and park density.

Termite infection threat to human buildings in Ukraine is very real and in recent years is becom-
ing more actual. Thus, according to the Zaporizhia Regional Sanitary-Epidemiological Station, many
houses in this area were damaged by termites. In Melitopol, termites were revealed in a huge number.
As of 1999, 60% of the city housing fund were infected by termites. Many buildings, especially in the
old part of Zaporizhia, were in disrepair, particularly 17 houses in three streets in Zhovtnevy district
of Zaporizhia were significantly damaged (Termites don't like ..., 1999).

Description of the finds in Sumy and Sumy Oblast

The first finds of termites in the north-east of Ukraine were revealed in Sumy city (three records)
and in Hlybne village, Krasnopillia Raion, Sumy Oblast (one record).

The first place of the find was in Hlybne village (V. M. Natalukha, personal communication). In
summer 2013, when he arrived to his relatives who lived in this village in one of the private homes,
he learned from them that the tables, cupboard and the commode were affected by termites. At
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dusk, he observed milk-white insects. In summer, the residents of the house moved here to live from
Bashkortostan, Russia. Later, all the furniture became unusable and was thrown away. The species
identification of these termites remained unclear.

On the 31 of July 2015, the author was informed that termite-like insects were found in a 12-storey
building in Sumy. As it turned out in mid-September 2014, the owner of the flat on the eighth floor
bought a large mirror in a supermarket and attached it to the wall in one of the rooms. Nobody lived
in that flat because it was under repair. In mid-July, he noticed that some dust had appeared behind
the mirror. When he disconnected the mirror from the wall he saw some damage and numerous
milky-white insects, the length of which was 2-3 mm (Fig. 2 a).

o #

0.5mm

Fig. 2. Location of termites in the
building in Sumy city: a) the wall
behind the mirror with nest cells
made by termites from damaged
wood and faecal pellets; b) photo
of the termite.

Puc. 2. MiciesHaxomxeHHsA

TepMiTa B XXUTIOBOMY OYAMHKY
M. Cymu: a) cTina 3a gsepkamom  Fig. 3. The Mediterranean termite Reticulitermes lucifugus.

i3 rHisgoBMMM KaMepamy, SKi  Puc. 3. Tepmir cBitno6osskuii, Reticulitermes lucifugus.
36ymyBaM TEPMITH 3 YIIKOIXKe-

HOI JepeBMHM 1 IPYlOYOK €KC-

KpeMeHTiB; 0) ¢pororpadia Tep-

MiTa.

Neighbours living on the ninth and tenth floors above this flat also began to complain that they
had some “white small bugs”. In both flats, those insects stayed near the ventilation holes in the kitch-
en at first, but then they began to appear throughout the whole flat. The tenants of those flats appealed
to a private company for desinsection. According to the employees of that firm, it was the first case of
finding termites in Sumy.

Most likely that mirror (which have been bought through one of the trade systems, delivering
goods from different regions) itself was the source of insects appearance. Unfortunately, we could
not learn where the mirror had been brought from as well as who had been its manufacturer. We also
could not ascertain if there were more mirrors infected with termites. Unfortunately, we could not
get any specimens of these insects. The conclusion that the insects were termites was drawn based of
the nature of caused damage to the mirror frame and photos of insects collected from their holes in
the mirror.
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Looking at various woods pests photos given by the author and the nature of damage (from differ-
ent sources in Internet) the owner of the flat identified the insects as termites. The demonstration of
a video of R. lucifugus from Odesa to him allowed to suggest that we should speak about this species
of termites. The morphological material suitable for identification of the species was not retained.
There is only a small-scale photo of the wall section with young specimens, but it is not enough for
a morphological analysis (Fig. 2 b). It is known that in the south of Ukraine Reticulitermes lucifugus
Rossi, 1792 occurs, which belongs to soil wooden termites (Rhintermitidae family). The author clas-
sifies this find as R. lucifugus.

The other finding of termites was also detected in Sumy. At the end of April 2016, a big mirror
bought in the same supermarket was placed in a private house. Within some days, the master of the
house entering the room where the explained mirror was and turning the light on saw about 10 “ants”
crawling on it. He crushed the ants, pulled of the mirror, brought it in a storage and sprayed it with
diclophos. After the smell disappeared, he hanged the mirror on its former place. Those insects did
not appear there again.

One specimen of the termite was given to the author (Fig. 3). This termite was transferred to the
National Museum of Natural History NAS of Ukraine (inventory number IKNDFZ-Iv256). The au-
thor identifies this find as R. lucifugus.

The fourth finding of termites was detected in Sumy in May 2016 (D. V. Pelekh, personal commu-
nication). In the same supermarket, a large mirror was bought and attached to the wall in a flat in a
9-storey building, after which the owner went on vacation. Returning home, he found that the entire
base of the mirror was “corroded”, and beneath there was a heap of rubble. The owner replaced the
base of the mirror, and threw the old one into the garbage. The species affiliation of the termites could
not be determined, but it can be assumed that it was the same species — R. lucifugus.

Each place of termite record were located in different parts of the city.

Discussion

Due to the intensity of the commodity circulation, a hypothetical problem of termites import be-
comes real. The possibility of termites taking roots in the territory of north-east Ukraine and specifi-
cally in Sumy region is increasing due to the significant rise in temperature warming, arid climate and
sufficient food resources. There are friendly ecological conditions for the species and suitable habitats
both in natural biotopes and in urban landscapes.

Similar cases has been already observed for other species. Thus, in the last decades, the mantis
Mantis religiosa, which used to be a very rare insect there and to fly periodically to this area, turned
into a common breeding representative of the entomofauna in Sumy Oblast. We began to find the
locust Locusta migratoria on steppe sites more often. The nesting of the wheatear Oenanthe isabellina,
which is typical for south-eastern steppes, is also observed in dry places (Knysh, 2001).

However, termite finds in populated areas of north-east Ukraine indicate that the synanthropic
environment for them, as well as for many invasive species, is still the key habitat and corridor of ex-
pansion and is associated with wood, as it was pointed out by researchers earlier (Zagorodniuk, 2012;
Evans et al., 2013).

Conclusion

The analysis of termite finds in Ukraine indicates the spread of termites to north-east from the
Northern Black Sea Region. Cases of termites finding in Sumy is an example of possible species in-
filtration into a new area with various goods and taking roots in that territory under favourable cir-
cumstances. These new founds expand the boundaries of distribution this species in Ukraine by 270
km to the north.
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