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A Preliminary Inventory of Weevil Assemblages (Coleoptera, Curculionoidea) in Kharkiv Metropolitan
Area (Ukraine) Using Pitfall Traps. Nazarenko, V. Yu., Putchkov, A. V., Komaromi, N. A. — Species
composition, the ecological structure and the occurrence characteristics of weevils (Curculionoidea) in the
stratobios of the main urban habitats of Kharkiv were studied. 59 species from 41 genera and three families
were registered. Curculionoidea comprises 31.5 % of the coleopterofauna of stratobios. Approximately
10 species are attributed to dominants (2-3 species are eudominants). 40 species are ranked as random
and 9 species are rare in the stratobios. 4 species of Curculionoidea (Cyanapion columbinum, Curculio
rubidus, Otiorhynchus albidus, Tropiphorus micans) are recorded for the first time in the Left bank forest-
steppe zone of Ukraine. The values of the main indices of species diversity were low, which may indicate
a significant oligodominance of Curculionoidea in all urban habitats. Most of species are herba- and
dendrobionts (14-17), but almost all of them are registered as random (27) or rare (4) elements. 26 species
associated with stratobios (among which most dominants elements are recorded). Species associated with
meadows (21) and forests, or eurytopic species (14) are dominants in the samples; by trophic links — oligo-
(32) and polyphagous species (24) were prevailed. 45 species prefer mesophilic habitats. The number of
eurytopic mesophilous polyphagous stratogeobionts were maximal. The largest number of species (25-33)
were documented in vegetation of the outskirts and household plots of city compared to the city parks
and plantings of the center (18-19), but minimumly (12) in forest. The spectrum of ecological groups was
also minimal in a forest, but the maximum is in the plantings of periphery and household plots of the city.
Faunistic similarity was slightly more than 0.20, which may indicate specific and significant differences in the

species composition of weevils in different urban habitats of Kharkiv.

Key words: Coleoptera, Curculinoidea, fauna, ecological structure, similarity, urban habitats,

Kharkiv, Ukraine.



124 V. Yu. Nazarenko, A. V. Putchkov, N. A. Komaromi

The study of the formation of the entomofauna of a megalopolis makes it possible to understand its role in the
urban environments, as well as to conduct an environmental estimation of the processes occurring in urban habitats.
The Coleoptera is the largest order among insects, within which weevils (Curculionoidea) are one of the largest
groups. Unlike some other beetles (for example, Carabidae), an insignificant number of publications is devoted to the
study of Curculionoidea in urban landscapes in Europe and information on them is fragmentary (Cmoluch, 1972;
Cholewicka, 1981; Weidner, 1983; Klausnitzer, 1990; Molodova, 1990, 1991; Elechtner, Klinger, 1991; Franzen, 1992 a,
b; Matusevich, Kostin, 1994; Chumakov, 1999; Meleshko, 2002; Aleksandrowicz, Krzetowski, 2004; Halinouski, 2005;
Korotyaev et al., 2018, 2019). These works dealt with the ecological features of some species rather than a faunistics.
Nevertheless, such studies made it possible to obtain occurrence data and preliminarily assess the assemblages of
Curculionoidea in some urban areas.

The faunistic studies of urban habitats in Ukraine are basically focused on ground beetles (Carabidae) of some
metropolitan areas e. g. Dnipro (Brygadyrenko and Kabar, 2002), Kyiv (Putchkov et al., 2003, 2016, 2017 b, 2019;
Kirichenko, Danylkiv, 2011; Putchkov, 2018), Lviv (Rizun, Kharapov, 2001; Rizun, Diedus, 2016) and Kharkiv
(Putchkov et al., 2016; Komaromi et al., 2018; Nikolenko, 2018). Meanwhile, other beetle families, e. g. scarabs, rove
beetles and clown beetles, are poorly studied (Putchkov et al., 2017 a; Putchkov, Komaromi, 2018). There are also
dramatically few special studies dealing with weevils (Nazarenko, Petrenko, 2007; Putchkov et al., 2016; Komaromi et
al., 2018, 2019; Nazarenko et al., 2018). The data on Curculionoidea is significantly fragmented among those papers.

This study is aimed to understand a transformation of weevil assemblages under urbanization by analyzing
ecological and taxonomic structure of weevil fauna in in Kharkiv Metropolitan Area.

Material and methods

The sampling was carried out in the main urban habitats: the plantings in the center and peripheral
territory of city (outskirts), three city parks, mini-parks, lawns of the household plots, downtown and suburbs
(Oleksiivka District), and in the Lisopark (large patch of remaining primary deciduous forest within Kharkiv
Metropolitan Area) in 2016-2018. Their characteristics are recently published (Putchkov et al., 2016; Fedyay et
al., 2018; Komaromi et al., 2018).

Each of plots about 1000 square meters was allocated. Only the plot of city center is approximately equal
300 m? The pitfall traps (200 ml plastic cups filled with 10 % acetic acid solution) were used according to
generally accepted methods (Gilyarov, 1987). By 10-20 pitfall traps were set up for each plots. Traps re-charged
each 10-15 days from late April to mid-October. Additionally, weevils were collected at the plots by sifting leaf
litter. The abundance indices and the ratio of weevil species are calculated according to averaged data, mainly
the number of specimens per 100 trap-days for the entire accounting season.

In total, about 3000 specimens of Curculionoidea were collected in the stratobios of urban habitats. Four
groups (based on the size of the sample) were distinguished in terms of abundance: eudominants (more than
10 % of the total number of species within the family); subdominants (0.6-10 %); rare (0.2-0.6 %) and single
(random) — less than 0.2 (< 3 specimen for the entire period of inventory).The first two groups are considered
as abundant for one or another urban habitat.

Classification follows Palaearctic Curculionoidea Catalogues (Catalogue of Palaearctic Coleoptera, 2011,
2013; Alonso-Zarazaga et al., 2017). The taxa in the tables and the text are given in alphabetical order (table 1).

The term “stratobios” used by a modern interpretation, accepted in Europe. Representatives of stratobios are
invertebrate species found in the upper layer, on the surface of the soil and in plant litter. However ecologists, zoologists
and entomologists of former USSR countries often use its synonym — “herpetobios”, successfully developed in the
works of some well-known scientists (Arnoldi, Arnoldi, 1963; Yakhontov, 1964; Skufyin, 1968).The biogeographic
term “left-bank of Forest Steppe” (FS) used here in direct translation from Russian refers to the forest-steppes
zone on the eastern Ukraine delimited from the west by Dnipro.

Essential biodiversity features were described with a variety of indices (Lebedeva et al., 2004). Jacquard
index was employed to compare the similarity of the species composition in sampling plots. Shannon index,
Pielou index and Margalef index were used to evaluate species richness and diversity. The species abundance
distribution was assessed using Berger-Parker index. All calculations were done using the PAST program
(table 2).

The species are ranked by ecological groups of imago: habitat, vertical distribution, trophic links,
hygropreference according to own observations and publications (Yakhontov, 1964; Nazarenko, Petrenko,
2007; Komaromi et al,, 2018; Yunakov et al., 2018). Features of spatial distribution in landscapes in different
urban habitats (transgradients, dispersed, equivalent elements) also given as additional characteristics (Miiller,
1980; Klausnitzer, 1983, 1990). The representative analysis was used to identify differences in the spreading
and distribution peculiarities of ecologically different species of beetles over the plots. All divisions are partly
subjective (especially in habitat layers and hygropreference), but are given in accordance with the conditions
and nature of a particular site, taking into account the peculiarities of the change of stations of the species in
different geographic regions of Ukraine.
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Research results and discussion

Curculionoidea, noted in the stratobios of Kharkiv, are one of the dominant groups of
all beetles. In total, 59 species from 41 genera and three families were registered (table 1). By
taxonomic diversity, the weevils take the second place by species richness after ground beetles
(Caraboidea) (about 90 species), being exceeding rove beetles (Staphylinoidea) (near 50 spe-
cies) (Komaromi et al., 2018). In the family Curculionidae the highest species richness was
observed (53 species out of 35 genera), while Anthribidae and Brentidae are represented by 2
and 4 species respectively. However, 10 species from the genera Baris, Bradybatus, Curculio,
Dorytomus, Hexarthrum, Melicius and Orchestes (table 1) were omitted in the Catalogues of
Palaearctic Coleoptera (Catalogue..., 2011, 2013; Alonso-Zarazaga et al., 2017). Information
about the findings of these species in Ukraine is available in a number of publications
(Krynicki, 1832; Belke, 1858, 1859, 1866; Nowicki, 1858, 1864; Lomnicki, 1874; 1884;
Hormuzaki, 1888; Cherkunov, 1889; Folwaczny, 1973; Nazarenko, Petrenko, 2007). This is
taken into account and given in the recent survey of Curculionoidea of Ukraine (Yunakov
et al., 2018). However, one species from the Brentidae (Cyanapion columbinum) and three
Curculionidae (Curculio rubidus, Tropiphorus micans and invasive Otiorhynchus albidus
wide spreading in urban areas) were registered as new for the forest-steppe zone (table 1). For
eight species (Aulacobaris lepidii, Bradybatus kellneri, Dorytomus schoenherri, Hexarthrum

Table 1. The taxonomic structure, ecological and quantitative characteristics of the weevils
(Curculinoidea) of stratobios in the main urban areas of Kharkiv City

Ecological and quantitative | Occurrence in urban areas
characteristics (in points)
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Anthribidae
Anthribus nebulosus Forster, 1770 drb/fst  mzf/plp 0.09 - 1 - -
Dissoleucas niveirostris (Fabricius, 1798) drb/ fst  mzf/plp  0.19 1 2 - - -
Brentidae
Apion rubiginosum Grill, 1893 hrb/ fst mzh/mnp 0.03 - - - 1 -
Cyanapion columbinum (Germar, 1817)** hrb/ mdw mzf/olp 0.03 - - - - 1
Protapion apricans (Herbst, 1797) hrb/ mdw mzf/olp 0.06 - 1 - - 1
Stenopterapion meliloti (W. Kirby, 1808) hrb/ mdw mzf/olp 0.03 - - - - 1
Curculionidae
Anthonomus rectirostris (Linnaeus, 1758) drb/ fst ~ mzf/ olp  0.03 - - 1 - -
Attactagenus albinus (Boheman, 1833) hrb/ mdw mzx/plp 0.06 - 1 - - -
Aulacobaris lepidii (Germar, 1824) hrb/ mdw mzf/ olp  0.09 1 1 - - -
Baris artemisiae (Panzer, 1794)* hrb/eut mzf/olp 0.12 - - - 1

Bradybatus kellneri Bach, 1854* drb/ fst mzf/olp 0.45 - 1 2 2 -
Ceutorhynchus erysimi (Fabricius, 1787) hrb/eut mzf/olp 0.06 - - 1 1 -
Curculio glandium Marsham, 1802* drb/fst  mzf/olp 0.19 - - 1 1 -
Curculio rubidus (Gyllenhal, 1836)** drb/ fst  mzf/plp 0.06 - - 1 1 -
Cyphocleonus dealbatus (Gmelin, 1790) sthb/eut mzx/olp 0.03 - - - 1 -
Dorytomus schoenherri Faust, 1883* drb/ltr mzh/mnp 0.03 - - - 1 -
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Continuation of Table 1

D. suratus (Gyllenhal, 1835)*** drb/Itr  mzh/olp 0.03 - - - 1

D. longimanus (Forster, 1771)*** drb/ltr  mzf/olp 0.70 - - - 3 1
Exomias pellucidus (Boheman, 1834) stgb/ eut mzf/ plp 62.17 4 4 4 4 4
Foucartia squamulata (Herbst, 1795) hrb/ mdw mzf/ plp  0.03 - 1 - - -
Glocianus punctiger (C.Sahlberg, 1835) hrb/ mdw mzf/olp 026 - - - - 2
Hexarthrum exiguum (Boheman, 1838)* drb/fst  mzf/plp 0.03 - - - - 1
Hypera postica (Gyllenhal, 1813) sthb/ mdw mzf/olp 0.06 - 1 - - -
H. transsylvanica (Petri, 1901) sthb/ mdw mzf/olp 0.03 - 1 - - -
Ips sexdentatus Borner, 1767 drb/fst  mzf/plp 006 - - - - 1
Larinus turbinatus Gyllenhal, 1835 hrb/ mdw mzf/olp 0.06 - - 1 1

Liophloeus tessulatus (Miiller, 1776) sthb/ eut mzh/plp 0.12 1 - 1 1 -
Lixus subtilis Boheman, 1835 hrb/ eut mzx/olp 0.09 - - - 1 1
Mecaspis alternans (Herbst, 1795) stg/eut mzx/olp 0.03 - - - - 1
Melicius cylindrus (Boheman, 1838)* drb/fst  mzf/plp 0.03 - - - - 1
Nedyus quadrimaculatus (Linnaeus, 1758) hrb/eut mzf/ mnp 0.06 - 1 - - 1
Orchestes alni (Linnaeus, 1758)* drb/ fst  mzf/ olp  0.06 - - 1 1 -
O. hortorum (Fabricius, 1792)* drb/ fst  mzf/ olp  0.03 1 - - - -
Otiorhynchus albidus Stierlin, 1861** stdb/ fst mzx/plp 055 - - 2 2 1
O. brunneus Krynicki, 1834 stgb/stp mzx/plp 146 - - 3 3 -
O. fullo (Schrank, 1781) stdb/ fst mzf/ plp 0.77 2 - 3 2 -
O. ovatus (Linnaeus, 1758) stgb/ eut mzf/ plp 14.74 - 1 1 4 1
O. raucus (Fabricius, 1777) stgb/eut mzf/plp 12.30 3 3 4 4 4
O. smreczynskii Cmoluch, 1968 stdb/ fst  mzf/plp 0.16 - - 1 1 1
O. velutinus Germar, 1824 stgb/stp mzx/plp 098 - 3 1 1 -
Polydrusus inustus Germar, 1824 stdb/eut mzf/plp 0.12 - - - 1 1
Pseudocleonus cinereus (Schrank, 1781) sthb/ mdw mzx/olp 0.12 - - - 1 2
Sciaphobus squalidus (Gyllenhal, 1834) drb/ fst mzf/plp 1.58 - 1 3 2 3
Scolytus mali Bechstein, 1805 drb/fst  mzf/olp 0.09 - - - - 1
Sitona callosus Gyllenhal, 1834 sthb/ mdw mzf/ olp  0.03 - - - 1 -
S. hispidulus (Fabricius, 1777) sthb/ mdw mzf/ olp  0.09 - - - 1 -
S. humeralis Stephens, 1831 sthb/ mdw mzf/olp 0.09 - 1 - 2 -
S. inops Gyllenhal, 1832 sthb/ mdw mzf/olp 035 - 2 - 2 -
S. longulus Gyllenhal, 1834 sthb/ mdw mzf/olp 0.03 - - - 1

S. waterhousei Walton, 1846 sthb/ mdw mzf/ olp  0.03 - - - 1 -
Sitophilus granarius (Linnaeus, 1758) snt/eut mzf/olp 0.06 - - - - 1
S. oryzae (Linnaeus, 1763) snt/ eut  mzf/olp  0.06 - - - - 1
Sphenophorus striatopunctatus (Goeze, 1777)  stgb/ mdw mzf/olp 0.16 - - - 1 2
Trachodes hispidus (Linnaeus, 1758) drb/fst  mzh/plp 0.03 1 - - - -
Trachyphloeus alternans Gyllenhal, 1834 stg/ mdw mzf/plp 0.03 - 1 - - -
T. parallelus Seidlitz, 1868 stg/ mdw mzf/plp 0.16 - 2 - - -
Tropiphorus micans Boheman, 1842** stgb/ fst  mzh/plp 0.12 2 - - -

Tychius medicaginis C. Brisout, 1863 hrb/ mdw mzf/olp 0.03 - - - - 1
Urometopus nemorum L. Arnoldi, 1965 stg/eut mzh/plp 048 1 1 - 3 -

Notes. Habitat layers (vertical distribution): drb — dendrobionts; hrb — chortobionts; stg —
stratobionts; stgb — stratogeobionts; sthb — stratochortobionts; stdb — stratodendrobionts; snt — synanthropic.
Habitat (biotopic) preference: fst— forest; mdw — meadow; stp — steppe; ltr — littoral; eut — eurytopic.
Hygropreference (humidity): mzh — mesohygrophilous; mzf— mesophilous; mzx — mesoxerophilous.
Trophic guilds (specialization): mnp — monophagous; olp — oligophagous; plp — polyphagous (omnivorous).
By abundance: 4 — eudominant; 3 — subdominant; 2 — rare; 1 — single species; *pecies was not indicated
for Ukraine in the Catalogue of Palearctic Coleoptera (Catalogue..., 2011, 2013; Alonso-Zarazaga et al., 2017);
**species was noted in Ukrainian left-bank Forest Steppe at first time; ***species was not indicated for Ukraine
in the new edition of Catalogue of Palearctic Coleoptera (Alonso-Zarazaga et al., 2017); abundant species
(eudominants and subdominants) are in bold.
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exiguum, Melicius cylindrus, Pseudocleonus cinereus, Tychius parallelus, T. medicaginis) are
confirmed recent findings for Kharkiv Region (Yunakov et al., 2018).

It is difficult to compare the total taxonomic Curculinoidea composition of stratobios
of the urban habitats of Kharkiv with those of other cities, due to the lack of similar data.
Most of the publications available cover the entire complex of Curculionoidea, and not
only stratobios habitat, and therefore, the number of species of the superfamily in some
cities turned out to be 2-3 times higher than in the stratobios of Kharkiv urban habitats.
But only 12-27 species were common for these cities (Ioannisiani, 1972; Matusevicz,
1991; Matusevicz, Kostin, 1994; Meleshko, Basanetz, 2001; Meleshko, 2002; Halinouski,
2005; Halinouski, Shauro, 2007; Petrenko, Nazarenko, 2007). This testifies both to the
specificity of the weevils fauna of Kharkiv’s urban habitats, and its insufficient knowledge.
Taking into account these data, the general list of Curculionoidea of Kharkiv (not only in
stratobios, but also in other habitats) can increase minimally to 140 species.

In quantitative terms (according to pitfall traps), the average proportion of Curculionoidea
was 31.5 %, but, depending on the habitat, ranged from 10 to 74 %. On sampling plots weevils were
accounted for about 30-40 % of the total recorded Coleoptera. It means the number of weevils
of stratobios in general was inferior to that of ground beetles and rove beetles, but in certain
urban habitats Curculionoidea dynamic density was higher than other beetles (Komaromi et al.,
2018). Only near 10 species are abundant (more than 97 % of the abundance of Curculionoidea
recorded) and two or three eudominants were registered in several plots (table 1). Nine species
are considered rare, and more than 40 are registered as random elements.

Based on a representative analysis (Miiller, 1980; Klausnitzer, 1990) of the distribution,
eudominants Exomias pellucidus and Otiorhynchus raucus are attributed to transgradients
(dominated in all plots of city), and O. ovatus — to exclusive elements (essentially
dominated in one urban cenosis). Syndominant species are represented mainly by proximal
D. longimanus, O. velutinus (prevailed in one of the plots) and dispersed elements (common
in several urban areas) — O. albidus, O. brunneus, O. fullo and Sciaphobus squalidus.

Analysis of the main indices of species diversity showed their very low significance,
indicating a high oligodominance of weevils in all urban areas. So, the Shannon index, depending
on the year or area, ranged from 0.485-0.930 to 1.326-1.820, and the degree of equalization of
Pielou, respectively, 0.124-0.500 (table 2). A similar trend has been noted in the indices of the

Table 2. Biodiversity indicators of Curculionoidea registered in the stratobios of urbocenosis of Kharkiv

Urbanocenosis (data of 2017/2018)
Biodiversity indicators Li Parks of | Plantings | Plantings of Household
isopark . . plots of
city of center | periphery ity *

Total species / main species 10/2 19/3 18/5 33/6 25/3

Total genera 9 14 11 17 20

Margalef index (DMg) 1.003/ 3.022/ 1.865/ 1.541/ 3.63
2.048 2.289 1.052 3.094

Shannon index (H’) 0.9154/ 1.822/ 0.5518/ 0.9302/ 1.584
0.8073 1.316 0.4848 1.448

Pielou index (C) 0.4996/ 0.4759/ 0.1240/ 0.2535/ 0.2321
0.2242 0.3728 0.2030 0.2240

Berger-Parker index (D) 0.5556/  0.4906/ 0.8692/ 0.7035/ 0.502
0.8272 0.6667 0.8773 0.6339/

The proportion (%) of Curculionoidea at 1.40/ 10.4/ 74.2/ 29.3/ 10.37

the total number of Coleoptera in the urban 0.16 0.11 7.92 18.11

cenoses

The average density of Curculionoidea 0.12/ 0.20/ 4.00/ 0.94/ 1.15

at 10 pitfall trap-days per season 0.30 0.24 3.44 1.56

*Data of 2018 only.
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H & > =B - species richness of Margalef and the dominance

a of Berger-Parker. At the same time, these indices
0.9 are slightly higher in urban parks, plantings of
0.8 suburbs, and in household plots, which indicates
0.7 some (comparative) uniformity here of species
2 061 diversity (table 2). They turned out to be minimal
T; 054 in the plantings of the center and in the Lisopark.
B The spectrum of species indices and the abundance
047 of Curculionoidea are largely determined by the
0.31 ecological and zonal timing of individual species.
0.2 1 | Based on the peculiarities of life, feeding habits and
0.1+ occurrence, all weevils registered in stratobios can be

, o divided into several main ecological groups.
Flg.. l..The.dendrogram of the 51m11ar1t1.es Cur- By habitat layers (vertical distribution) most
culinoidea in the urban areas of Kharkiv (data Y . Y . .
of 2017-2018): T — Lisopark; 1l — Parks of ~ Curculinoidea species are classified as chortobionts
city; IIl — Plantings of center; IV — Plantings ~ (herbaceous species inhabit on plants) and
of periphery; V — Houseplant plots of the city.  dendrobionts (inhabit on trees or shrubs). These
groupsare presented by 14 and 16 species respectively,
but all of them are registered as random (27) or rare (4) elements. Only dendrobionts —
D. longimanus and S. squalidus is sporadically marked as common species (fig. 1). Weevil groups,
to one degree or another closely related to stratobios, represented by 26 species and among them
almost all abundant species are registered (including subdominants). Stratogeobionts (7 species,
five abundant) and stratochortobionts (11 species) predominated quantitatively. The remaining
groups were represented by few or single specimens (fig. 1, table. 1).

According to the biotopic preferences, meadow (21), forest and eurytopic (14) species
are predominated qualitatively and quantitatively (table 1, fig. 2). Many forest species (except
O. fullo and S. squalidus that sporadically register as ordinary elements) mainly represented
by single individuals. Three eurytopic species dominated quantitatively (more than 90 %
of the total superfamily population) (table 1, fig. 2). At the same time, E. pellucidus as
eudominant was assigned also to this group, although it was more often considered a forest
representative (Yunakov et al., 2018). This species prevailed in all urban areas, but it was more
common in sparse, almost open plantings (squares and lawns) of the center, outskirts of the
city, and in household plots. In parks and suburban forests, its numbers declined tenfold
(although it remained the dominant element). Representatives of other biotopic groups are
recorded mainly as occasional and rare species. The exception was littoral D. longimanus, and
steppe — O. brunneus, O. velutinus, sometimes recorded as common (table 1).

By hygropreference the typical mesophilous species were dominants, including most of the
background elements (45 species, almost 98 % of abundance all Curculinoidea). Mesoxerophilous
and mesohygrophilous are represented by nine and five species, respectively, of which three are
sometimes noted as subdominants (table 1).

According to trophic specialization,
three groups were distinguished, of which
oligophagous (32) and polyphagous
(24 species) were dominant. Polyphagous
(omnivorous) species (more than 95 % of
the number of the superfamily) prevailed
quantitatively (due to background ele-
ments), while the total proportion of oligo-
phagous did not exceed 4 %. All mono-
phagous species are single.

The characteristics of the taxonomic
and ecological structures also determine

eurytopic, 24%

littoral, 5%

steppe, 3%

meadow, 36%

Fig. 2. The ratio (number of species, %) of weevils by
the habitat (biotopic) preferences in stratobios of the
urban areas of Kharkiv.
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the differences in the qualitative
and quantitative peculiarities of
Curculionoidea for individual urban

129

synanthropic, 3%

siratodendrobionts,

% dendrobionts, 28%

zones. The greatest number of species

(25-33) was recorded in the plantings -
of the outskirts of the city and 9%
household plots (tables 1, 2), and the

dynamic density of beetles reached l
1.50 individuals per 10 trap-days per
season. On the territories of urban
parks and plantings of the center, the
number of species turned out to be
slightly lower (18-19), but the density
of weevils turned out to be maximum
in the center (up to 4.00) and very low
in parks (0.20-0.24 individuals per
10 trap-days per season). Minimum
indicators were recorded in the
Lisopark (10 species and 0.12-0.20 individuals per 10 trap days per season).

The spectrum of ecological groups turned out to be minimal in the Lisopark, but
maximal in the vegetation of outskirts of the city and household plots (table 1, 2). In terms
of vertical distribution, the dendro-, chorto- and stratogeobionts; on biotopic preference —
forest, meadow and eurytopic elements; in terms of trophism, the oligo- and polyphagouses
occur in all urban cenosis (fig. 1, 2; table 1). According to hygropreference, mesophilous
dominated everywhere. In percentage terms, the share of different groups in individual
urban habitats was not much different from the total indicator in the city at whole (see
above). Thus, the main (conditional) representative of Curculionoidea in the stratobios can
be considered as a eurytopic stratogeobiont mesophilous polyphagous species, i. e. it is an
ecologically plastic species well adapted to living in the conditions of a city.

Differences in the qualitative and quantitative indicators of Curculionoidea in the areas
identified significant differences in their faunal similarities (fig. 3). So, the Jacquard index
ranged from 0.10 to 0.47. The least similarity was observed between the Lisopark and the
plantings of the center and periphery (0.12-0.15), but especially with the household plots
(0.09). Only when comparing forest areas with urban parks, the Jacquard ratio was close to
the average (0.23). Almost the same values (0.16-0.20) were observed when comparing the
weevil’s fauna of household plots with plantings of center and margins or the last two plots
with urban parks. The maximum similarity indicators were observed when comparing
Curculionoidea plantings of the center and outskirts of the city (0.47). The average value of
the variation of the Jacquard index of 21.5 % (i. e., exceeding 33 %) may indicate significant
differences (i. e., faunistic specificity) in the composition weevils of the stratobios of
different urban habitats of Kharkiv.

A number of reasons can explain the differences of qualitative and quantitative
characteristics of Curculinoidea in different habitats. The main types of vegetation of the
outskirts and center of the city are represented respectively by the territory of the botanical
garden of Kharkiv National Pedagogical University with adjacent lands and a botanical
natural plot “Institutsky” anthropogenic pressure in which is relatively insignificant.
Generally such sites are a kind of refugia to many species of insects in the conditions of the
city. This applies to household plots (cottages) in part.

At the same time, in most urban parks there are a significant recreational load (mainly
trampling and destruction of grassy vegetation). This leads to significant soil compaction
and the destruction of herbaceous vegetation in certain plots of the parks. Such factors are
very negative for the existence and development of many insects, including weevils. The

siratogecbients, 12%

; herbabionts, 24%
stratobionis, 7%

Fig. 3. The ratio (number of species, %) of weevils by habitat
layers (vertical distribution) in stratobios of the urban areas
of Kharkiv.
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analysis of species diversity in the Lisopark indirectly confirm this. Plots with dense trees
stands represent its main territory with much depleted grass cover and very compacted
soil. Most weevils avoid habitats with such conditions, which was confirmed by the low
abundance and depleted species composition of the superfamily.

Conclusions

The weevils (Curculionoidea) in the stratobios of the urban areas of Kharkiv, despite
their considerable quantitative oligodominance, are characterized by rather rich species
diversity. In total, 59 species from 41 genera and three families were registered. In
quantitative terms, their average share was 31.5 %, but depending on the area, it ranged from
10 to 74 %. Near ten species are ranked as numerous and common, of which (depending on
the site) 2-3 species are eudominants. Nine species are ranked as rare, and more than 40 as
random elements. Four species of Curculionoidea (C. columbinum, C. rubidus, O. albidus,
T. micans) are recorded for the first time in the FS. The analysis of faunistic diversity using
the main indices showed their low value indicating a dominance of certain species of
Curculionoidea.

By vertical distribution of imago, most species are classified as chortobionts and
dendrobionts (14 and 16 species respectively), but almost all of them are recorded as
occasional (30) elements in pitfall traps. The weevil groups associated with stratobios are
represented by 26 species, among which most of the background elements are recorded.
By biotope preference, meadow (21), forest and eurytopic (14) species are dominated. By
trophic specialization, oligophagous (32) and polyphagous (24) species are numerous.
In relation to humidity, the mesophilous species prevailed, among them the majority of
abundant elements were noted (45 species). Thus, the number of eurytopic stratogeobiont
mesophilous polyphagous species was maximal.

The largest number of species was recorded in vegetation of the outskirts of the city
and household plots (25 and 33 species respectively), less in urban parks and vegetation
of the center (18-19). The density of weevils in these urban habitats ranged from 0.20 to
4.00 specimen in 10 trap-days per season. The spectrum of ecological groups turned out
to be minimal in the Lisopark, but the maximal in the vegetation of the suburbs and in
the household plots. The average value of the similarity index was slightly more than 0.20,
indicating significant dissimilarity of the weevils species compositions of stratobios in
different urban habitats of Kharkiv. Such differences are linked to variety of conditions in the
urban zone (vegetation, soil type and physical properties, the nature of the anthropogenic
pressure, humidity), which determine the ecological structure of Curculionoidea.
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