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Abstract: The Black Sea coast of Russia is a recipient region for many alien insect pests. In 2018, we
detected an invasive woolly whitefly Aleurothrixus floccosus (Maskell) (Homoptera: Aleyrodidae)
attacking citruses in the agrocenoses and ornamental plantations in the region of Sochi. Further-
more, we clarified the secondary range of an alien whitefly, Aleuroclava aucubae (Kuwana) (Homop-
tera: Aleyrodidae) in the humid subtropics of Russia. Another plant-sucking invader, the western
conifer seed bug Leptoglossus occidentalis Heidemann (Heteroptera: Coreidae) was revealed in the
Black Sea coast of Crimea in 2019. Further distribution and trophic associations of these novel alien
pests are discussed.
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1. Introduction

The invasions of alien species are recognized as a global threat [1,2]. Indeed, the in-
vasive organisms can considerably impact biodiversity, ecosystem functioning and econ-
omy of invaded regions [3-7]. Nowadays, more and more alien species became known as
serious pests in agriculture and forestry in different countries around the world [8], in-
cluding Russia [9].

The Black Sea coast of Russia, with its mild climate, is one of the main recipient re-
gions of invasive alien insect species in the country. The first documentation of alien phy-
tophagous insects refers to the end of the XIX century that, in fact, coincided with the
period of active introduction of fruit and ornamental subtropical plants [10]. Since the end
of the XX century, the number of alien organisms intercepted in the region has notably
increased. The active development of infrastructure and the intense landscaping of the
Sochi coast (for what many plants for planting were imported to the region from Euro-
pean nurseries) as well as increased interregional traffic altogether led to the invasion of
at least 35 alien phytophagous species that were intercepted here in 2000-2018 [11-15].
Many of them have effectively established in the region and are presently expanding their
ranges. The two moths (Cydalima perspectalis (Walker) (Lepidoptera: Crambidae) and Pay-
sandisia archon (Burmeister) (Lepidoptera: Castniidae)), the brown marmorated stink bug
Halyomorpha halys (Stal) (Heteroptera: Pentatomidae) and two coleopteran species (Rhyn-
chophorus ferrugineus (Olivier) (Coleoptera: Curculionidae) and Lamprodila festiva L. (Col-
eoptera: Buprestidae)) have already caused enormous damage to the local ecosystems.
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The aim of our study was the early detection of novel alien insect pests, the monitor-
ing of the invaders that have already established their populations, and determination of
their trophic associations on the Black Sea coast of Russia.

2. Materials and Methods

The detection of alien herbivorous insects was carried out in the plantations on the
Black Sea coast of Russia (Republic of Crimea, Sochi, Tuapse, Gelendzhik, Anapa) in 2019-
2020 in a frame of phytosanitary monitoring program. We run surveys in multiple tran-
sects in the mentioned above settlements during the entire vegetation season. We were
focused on plantations in sanatorium and resort areas, municipal parks, gardens, street
plantings. We also run surveys in agrocenoses (in particular, subtropical fruit crops), in a
less extent, in natural ecosystems. Insects found at different life stages were collected and
fixed following classical techniques [16] for further morphological identification. The frag-
ments of plant organs damaged by alien species were collected and placed in annotated
herbarium. The identification of whiteflies was confirmed by the specialist at Zoological
Institute of the Russian Academy of Sciences (Saint Petersburg). All specimens are stored
at the collection of Subtropical Scientific Centre of the Russian Academy of Sciences (So-
chi).

3. Results and Discussion
3.1. Detecting of woolly whitefly Aleurothrixus floccosus

Regular surveys of citrus plantations in Sochi allowed us to spot peculiar symptoms
on the underside of satsuma mandarine, lemon, and orange leaves. On the leaves, a felt,
waxy white coating was present, under which larvae and pseudopupae of an alien species
were found. In contrast to that, the citrus whitefly Dialeurodes citri (Ashmead) (Homop-
tera: Aleyrodidae), known in the region for ages, does not produce wax threads. The dis-
covered species was identified as woolly whitefly Aleurothrixus floccosus (Maskell) (Ho-
moptera: Aleyrodidae) (Figure 1).

Figure 1. The colony of Aleurothrixus floccosus (Maskell) (Homoptera: Aleyrodidae) on satsuma man-
darine leaves: the general view to the colony (a); pseudopupae (approximate length 1.0 mm) (b).
Sochi, 2020. Photos taken by N. Karpun.

Aleurothrixus floccosus probably originates from South America [17]. The pest has
invaded the USA, Africa, the Middle East, East and Southeast Asia [17]. In the early 1970s,
it was reported from Spain and southern France, later on recorded in Morocco, Portugal,
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Italy, Malta, Greece, and Montenegro [17-20]. Since 1994, the species was eventually de-
tected in Turkey, in the provinces on the Mediterranean and Aegean coasts [21]. So far, it
has not been found in Australasia [22].

The colonies of A. floccosus were recorded in Russia in 2018 on lemon and satsuma
mandarine trees in the two districts of Sochi (Central and Khosta districts). Obviously, the
pest had arrived to the region some years before its first documentation in 2018, as already
in 2019, it was abundant throughout the entire territory of the humid subtropics of Russia.
The pest prefers leaves on younger shoots. We observed massive colonies of A. floccosus
on fresh shoots starting from the end of August (Figure 1a).

Together with the colleagues from the Institute of Agriculture of the Academy of
Sciences of Abkhazia we showed that A. floccosus prefers lemon trees followed by satsuma
mandarine, orange, grapefruit, and kumquat [23]. We noted that the density increase in
A. floccosus populations results in the density decrease of D. citri suggesting interspecific
competition between these two species sharing the same host plants.

3.2. Distribution of Aleuroclava aucubae in subtropical zone of Russia
Another alien whitefly species Aleuroclava aucubae (Kuwana) (Figure 2a), having
East Asian origin (Japan, China, and Korea), was discovered in the southern Russia

(Agura gorge, Sochi National Park) in 2019 [24]. In 2020, we continued monitoring the
distribution and exploring trophic relations of this species.
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Figure 2. Pseudopupa of Aleuroclava aucubae (Kuwana) (Homoptera: Aleyrodidae) (approximate
length 0.7 mm) on a leaf of the loquat (Eriobotrya japonica (Thunb.) Lindl.) in Sochi, 2020 (a). Adult of
Leptoglossus occidentalis Heidemann (Heteroptera: Coreidae) on Pinus brutia var. pityusa (Steven)
Silba, in village Partenit (southern Crimea), 2019. Photos taken by B. Borisov (a), E. Zhuravleva (b).

Aleuroclava aucubae was found in 2020 in several districts of the Sochi region: Central
district (in urban and roadside plantings), Khosta (in the Sochi arboretum, ornamental
plantings and orchards), Adler («Gluboky Yar» gorge in valley of the Mzymta River), and
Lazarevsky district (Svirskoye gorge and roadside plantings).

Initially, pseudopupae of A. aucubae were observed only on the leaves of Ficus carica
L. and Ulmus glabra Huds., whereas a year later, the insect was already found on 31 plant
species from 15 families across many districts of the Sochi region. About half of the host
plants (15 species) are native to the Black Sea cost. Among them, for example, Ligustrum
vulgare L., Crataegus microphylla K. Koch., Sambucus ebulus L., Prunus laurocerasus L., Hedera
colchica (K. Koch) K. Koch. For the first time, A. aucubae was recorded on Acer campestre L.
and Acer pseudoplatanus L., although plant species from Sapindaceae family have not pre-
viously been known as hosts of this insect. Despite A. aucubae was found on many plants,
the level of its impact remained insignificant, at least before 2020 inclusive.
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3.3. Distribution of western conifer seed bug Leptoglossus occidentalis in Crimen

The western conifer seed bug Leptoglossus occidentalis Heidemann (Figure 2b), orig-
inally known from North America, was for the first time recorded in Russia in 2010-2011
[25]. Over the past 10 years, it has distributed across large part of the Black Sea coast (Kras-
nodar Territory, the Republic of Abkhazia) and penetrated into adjacent regions (Rostov
Region, the Republic of Adygea, Stavropol Territory, the North and South Ossetia) [25-
27]. In Republic of Crimea, it was discovered in 2010-2011 in Simferopol [25], where, by
2014, it was already highly abundant [28]. In 2019-2020, we documented the bug, already
as a regular species, on Pinus pinea, P. brutia var. pityusa (Steven) Silba in the villages
Simeiz, Gurzuf, and Partenit (southern coast of Crimea) and on Pinus pallasiana D. Don, P.
sylvestris L., and P. brutia var. pityusa in the vicinity of Sevastopol. Bearing in mind that
Nikitsky Botanical Garden (one of the oldest botanical gardens in Europe) and other den-
drological parks where wide range of trees from Pinaceae and Cupressaceae families grow
are located on the southern coast of Crimea, the spectrum of potential host plants of the
pest in the region has yet to be clarified.

4. Conclusions

Summing up, the Black Sea coast of Russia serves some kind of gateway through
which many alien phytophagous insect pests regularly enter the country, and from where
their secondary ranges begin towards adjacent territories. Here we reported about recent
detection of three alien sucking insects on the Black Sea coast of Russia. Bearing in mind
that these newly arrived alien species can negatively affect local ecosystems, further
studies of their biology and ecology (including phenology, voltinism, trophic associations,
and the potential impact) would be urgently needed.
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