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Deosi 1.O. TakcOHOMIs, €KOJIOTIA Ta O10HOMISI HA3eMHHUX HAIiBTBEPAOKPHIINX
(Hemiptera, Heteroptera) yp6oreHo3iB Meramnosticy — KamidikaiiitHa HaykoBa mparis

Ha TpaBax PYKOIHUCY.

Huceprtamiss Ha 3700yTTS HAYKOBOTO CTYIEHs JokTopa ¢inocodii 3a
cunemianpHicTIO 091 — «bionoris». XapkiBChbKUW HAIIOHATBHUIN TIEIaroTiyHUAN

yniBepcuteT imeHi ['.C. CkoBoponu, Xapkis, 2020.

PobGoTa mnpucBsueHa BHUBYEHHIO OJIHI€EI 3 JOMIHAHTHUX Ta CBOEPITHUX
CKJIQJIOBUX €HTOMO(ayHH YKpaiHu, MpeACTaBHUKAM MIAPSIY HaIiBTBEPIOKPHII
(Heteroptera) B Mexax ypOorieHo3iB MeramnoJjicy. 3a octanHi 30 pOKiB BiJIOMOCTI
11010 BUJOBOTO CKJIQAy Ta €KOJOTIYHMX OCOOJMBOCTENW OararhboX BHU/IIB KJIOMIB Y
IPUPOAHUX €KOCHCTEMaX BKpail ¢parmMeHTapHi. TpaHchOpMOBaHI €KOCUCTEMHU MICT
3QIMINAIOTHCS B3arajii HE BHUBYEHUMH, 1110 3YMOBHUJIO AaKTYyaJdbHICTh MPOBEACHHS
TAHOTO JOCIIIKEHHS.

VY poboTi 3aCTOCOBAaHO METOJM KOMIUIEKCHHX €KOJOTIYHHMX, €HTOMOJOTTUHHMX
JOCIIKEHb, METOIM BapialliiHOT CTATUCTUKU. MartepianoM AOCTIHKEHHS CIyTyBalu
BJIaCH1 300pW aBTOpa Ha MIECTH OloTomax Micta XapkoBa Ta KoyekIli myszero XHY
imeni B.H. Kapa3zina.

HaykxoBa HOBH3HA pOOOTH MOJISITae B TOMY, IO BIIEpLIE BCTAHOBJIECHO BUOBUI
cknan miapsany Heteroptera m. XapkoBa — 180 BumiB HamiBTBepaoKpmiux 13 120
poxiB i 17 pomun, 3 SKHUX BIEpIIe s MaTCPUKOBOI YKpaiHu BkazaHo Xylocoris
(Proxylocoris) galactinus (Fieber, 1836) (Anthocoridae); mms Jlicocremy —
Catoplatus nigriceps Horvath, 1905 (Tingidae), Stenodema (Stenodema) holsata
(Fabricius, 1787) (Miridae); mns JliBooepesxnoi Ykpainu — Carpocoris (Carpocoris)
purpureipennis (De Geer, 1773) (Pentatomidac) Ta Trigonotylus ruficornis
(Geoffroy, 1785) (Miridae). Yorupu Buau pomuuu Lygacidae — Nysius ericae
(Schilling, 1829), Perithrechus geniculatus (Hahn, 1832), Perithrechus gracilicornis
Puton, 1877, Taphropeltus contractus (Herrich-Schéiffer, 1835) Ta m’sate BuaiB

poaunu Miridae — Amblytylus nasutus (Kirschbaum, 1856), Deraeocoris lutescens



(Schilling, 1837), Globiceps (Kelidocoris) flavomaculatus (Fabricius, 1794),
Notostira elongata (Geoffroy, 1785) ta Pilophorus perplexus Douglas et Scott, 1875
BUSIBUJIMCS HOBUMH 11 XapKiBCbKoi o0OmacTi. Bmepiie mpoaHamizoBaHO SIKICHO-
KUIBKICHY ~ XapaKTepUCTHKYy POAMH HAMIBTBEPIOKPWIMX B  3aleXKHOCTI  BiJ
ocobnuBocTe ypOoleHO3y. Bmepmie s MeramosiiciB  BHBYEHO EKOJIOTTYHY
CTPYKTYpy Ta IpOBEIEHO 300reorpadiuyHuil aHami3 rerepontepodayHu. Y TOUHEHO
KUTTEBI UK (POHOBUX BUIIB KJIOMIB B YMOBax M. XapkoBa. [IpoBeneHo aeTanbpHMIA
aHaji3 TPOCTOPOBOTO (sApycHoro) posmojainy Heteroptera m. XapkoBa. Bmepiie
IIPOBE/ICHA OLlIHKA O101HIMKALIIITHUX MOXJIMBOCTEN HAIMIBTBEPAOKPUIUX HA TEPUTOPIi
MicTa.

PoGora Mae TeopeTMuHe 1 IpakTU4yHE 3HaYeHHs. OTpuMaHi pe3yiabTaTH 3
BHUJIOBOTO CKJIaay, O10TOMIYHOrO PO3MOJLTY Ta €KOJOTYHUX OCOOIMBOCTEN KIIOMIB B
MeXax Meramoiicy, 30aradyloTh Halll 3HaHHA moja0 ¢GopMyBaHHS (QayHH MICT,
BU3HAYEHHS YMHHHKIB, IO CIPHUSAIOTH 3MiHI YHCEIBHOCTI KOMaxX y MiICTax Ta
CIYTYIOTh TEOPETUYHUM MIATPYHTSIM JUIsI PO3POOKM 3aXOiB IOAO0 30epeKeHHs
010JIOTIYHOTO  PI3HOMAHITTS  TPAaHC(POPMOBAHUX E€KOCUCTEM. Psg  ekosoro-
(ayHICTUYHUX JaHUX MOXKYTh OyTH BUKOPHUCTaHI JUIsl OOIPYHTYBaHHA HEOOX1IHOCTI
CTBOPEHHSI TMPUPOJHO-3AMOBINHUX 00 €KTIB Ha Teputopii Mict. Pe3ynbratu
JTOCHIPKeHb 3HAWIIIM BUKOPUCTAHHS B HaBuyaibHOMY mporeci B XHIIY imeni
I'.C. CkoBOpoau mpH HIArOTOBLI Ta BUKJIAJaHHI KypciB «300J0Tisl 60e3XpeOeTHUX»,
«3aranpHa eHTOMoOJorisT», «lIpuKkiagHa eHTOMOJIOTIS Ta €KOJIOTIS KOMax,
«bioinnukanis», «3ooreorpadis», Ta MNpU MNPOBEACHHI HABYAIBHOI MOJHOBOI
MIPAKTUKH CTYJEHTIB IPUPOJHUIOTO (PaKyIbTETY.

[TpoBenenwmii anaini3z rerepontepodayHu MicTa XapKoBa J03BOJMB BCTAHOBUTH,
mo 27 BUIiB 3 22 poAiB Ta 8 POJMH HAIIBTBEPAOKPUINX Oynu (OHOBUMH, cepen
AKUX 7 €ylOMIHaHTH Ta AOMIHAHTH 1 20 cyOJOMIHAHTHHX BHIB. 3a KUIBKICTIO Ta
YHCENBHICTIO BUIIB AoMiHyBanu poxauHa Miridae (50), Lygaeidae (46) Ta
Pentatomidae (23 Buam). KitbkicTs BUIIB y pi3HUX ypOOIIEHO3aX KOJMBAIACh BiJ 78
(Jlicomapk) mo 100 (boraniunuii cang XHITY), mo cknamamo 43,0-60,0%
rereponTepodayHu TOro 4u iHIIOro 6ioromy. [HAEKCH Pi3HOMAHITTS Ta BUPIBHSIHOCTI

BusBmiucs Bumumu y Capxkunomy Spy (1,51 Ta 0,566), a miHIManbHUMU — B



HacamxkeHHsx boraniunoro camy XHITY (1,10 ta 0,378). 3HavueHHS BHIIOBOTO
OararcTBa BUSIBWIMCH BUILIMMHU B KMJIMX MacuBax Ta B Cap>KUHOMY spy, a 3a IHIIUMU
IIEHO3aMHU BOHM PO3PI3HINCS He3HauHO. BuspieHa 3HayHa (payHiCTHYHA MOI0HICTD
(0,85-0,99) nmns OinbIIOCTI HAca/PKEHb MicTa, OCOOJIMBO 3a (POHOBUMH BHJIAMHU.
[IpoananizoBano anb(da-, 6eTa- Ta rama-pi3HOMAHITTS 32 TAKCOHOMIYHOIO KUIBKICTIO,
ingexcamu Cimricona ta Illennona (95%-i1 moBipuuii iHTEpBAT).

3a Oiotomiunoto mpedepeniio mominyBanu jydHa (80), micoBa (56) Ta
nojitonHa (25 BuaiB) rpynu. 3a rirponpedeperaymMmom nepeBaxkann mezodpiam (115
BUIIIB) Ta Me3okcepodpimum (48 BuaiB), a wme3orirpopinum 1 kcepodinu Oynu
npeAactaBiaeni 10 Ta 7 BugaMd BIANOBIZHO. 3a KOPMOBOIO  CIICIliajIi3alli€ro
nominyBasii ¢itodarn (150 BuaiB) 3 sAxkux mnomditoparn ckmaganu 74, a
omiropitodaru — 66 BuaiB. ['pyna 3o0odariB cranoBwia 17 BuaiB. 3a TPOCTOPOBUM
(BepTHKaJIBLHUM) PO3MIIICHHSIM HamIBTBEpIOKpuIl Oynu mojiieHi Ha 14 rpym.
Hait6inpmim  yucnom BuaiB (91) xapakrepusyBaluCh XOPTOOIOHTH, a cCepen
repreTo0ioHTIB, JEeHAPOOIOHTIB, T€0OIOHTIB Ta CTPATOOIOHTIB 3arajoM BiJ3HAYEHO
31 Buna. Maibke TpeTuHa HaMIBTBEpAOKpWiINX (58 BUAIB) HE Malu YiTKOi
npedepeHiiii 10 KOHKPETHOrO SIPyCy POCIUHHOCTI, aje cepel HUX OiIbII
YUCENHHUMU BUABIIIUCH reprieToxoptodiontu (30) Ta neHaporamMHo6ioHTH (7 BUAIB).
[HII1 peACTaBHUKM JI€B’ATU SAPYCHUX TPyl 3arajoM Oyiu mpenacrtasiieHl 17 Bumamu
(B1 OAHOTO 10 YOTHUPHOX B OKPEMHX Ipymnax). 3a OCOOIMBOCTIMU KUTTEBUX LIUKIIB,
cepen KJIOMIB BUAUICHO JIEKUIbKA TpyIl. 3a KUIBKICTIO TeHepalliii HamiBTBEpIOKPHIIL
MPEICTABJICHI YOTUPMA IPYINaMH, 3 IKUX nepeBaxae MoHoBobTHUHHA (111 BuaiB). o
01BOJIBTHHHMX BiHeceHO 40, a MOMBOJFTUHHUX — 24 BUIIU. 3a XapaKTepOM 3UMIBII
BUJIIJICHO IT’ATh TPYII, 3 IKUX TIEpEeBaKaTh BUH, 1110 3UMYIOTh B cTaiil iMaro (119) un
st (46 BUIB).

[IpoananizoBaHO OCOOJMBOCTI CTPYKTYPH HAMIBTBEPAOKPWINX Ha OCHOBI
enadiuHuX (PITOIHAUKAIIMHUX IIKal 3a iX OCHOBHMMH IOKa3HUMKaMH. 3a pIBHEM
OCBITIIEHHSI BCTAaHOBIEHO, 10 64 Buau HamexaTh 10 cumiodpiaiB (35,6 %), 25 — mo
remicmiodini (13,9 %), 56 — no cyoremiodinis (31,1 %) Ta 35 BuAiB — 10 remiodimb
(19,4 %). Cepen rirpomopd nmominyBanmu wme3odimn (104 Buau), a KiUIbKICTh

Kcepome3o(isliB Ta Me30rirpodisiiB BusiBuiach B 2—3 pa3u MeHmorw (44 1 32 Buau



BIAMOBIAHO). B rpamieHTI yMOB  3BOJIOKEHHS  BUAUICHI  YTPYNOBaHHS
rigpokoHTpactouniB — 75 Ta remiriapokonTpactrodpim — 105 Bumis. 3a
BIIHOIIIEHHSIM JI0 KHUCJIOTHOCTI TIPYHTY, BHIUIEHO TpU TPpynu aruaomMopd:
HeyTpodinu — 26, cybauuaodinu — 132 ta anunodinn — 22 Buau. 3a npedepeHiriero
710 BMICTY B I'PYHT1 KapOOHAaTIB, KJIOMHU PO3MOAIICH] Ha JIBl TPYIU: akapOoHATOD1IH —
22 Tta remikapOonarodinm — 158 BumiB. 3a MoKasHUKAMH MiHEpasi3allii IPYHTOBOTO
pO3UMHYy, TepeBakHa OUIBIIICTh BUIIB KJOIMIB BigHEceHa A0 eyTpododiniB, 1o
npencrasieni 165 Bugamu. Cepen cemieyrpododiniB Ta cyOrmikoTpododiiis
BUSBJIEHO 7 Ta & BHUAIB B1AIOBIIHO.

3ooreorpadiyHa XapakTEpPUCTHKA HAIIBTBEPJOKPIINX YPOOIIEHO31B MicTa
XapKkoBa MOKa3ye JIOCUTh BEJIHMKY PO3ApiOHEHICTh THUIIIB apeaniB kiomiB. Lle mMoxe
OyTU MOB’A3aHO 3 MO3aiYHICTIO YMOB B PI3HHX 010TONax M. XapKoBa, IO CIpPHUSIE
M1JBUIIIEHHIO PI3HOMAHITTS BU/IIB KJIOMIB 3 P13HUX 300reorpadiyHux rpyn (IiArpym).
3aranom BuauleHO 20 TUNIB BHJIOBHUX apeajiB, 00’€JHAHUX B 12 CEKTOpPHHUX TpyI.
HaiiGinpmmmu (K 32 KUIBKICTIO BHJIIB, TaK 1 3a YHCEJIbHICTIO) BHUSBWINCH
NPEICTaBHUKK TpaHcmajgeapkTuyHoi (64 Buam), 3axigHo-maneapkTuyHoi (62),
eBporeiicbkoi (20) ta ronapktuunoi (18) rpyn apeamiB. [Hm rpynu BKIOYaiu Bif
OJIHOTO JI0 TphOX BHUAIB. YOTHpPH BHIU KJIOMIB MAaIOTh MO3aMaJeapKTUYHUN THII
MOIIUPEHHS 3  KOCMOIOJITHUM, HEapKTUYHUM (TI0  OJHOMY  BHIY) Ta

CyOKOCMOTIOIITHUM (JIBa BUJIM) apeajiaMH.

Kniouosi cnosa: Heteroptera, ¢ayna, ekosoris, 610HOMis, ypOoieHO3H1, XapKiB,

OloiHaMKaIs, 300Teorpadiuni rpyIu.



SUMMARY

Fedyay 1.0. Taxonomy, ecology and bionomy of terrestrial hemipterans
(Hemiptera, Heteroptera) of metropolis urban coenoses — Qualification scientific

paper as a manuscript.

Thesis for a Doctor of Philosophy Degree, Speciality 091 — «Biology».
H.S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, 2020.

Thesis paper is devoted to the study of one of the dominant and peculiar
components of the entomofauna of Ukraine, representatives of the suborder of
hemipterans (Heteroptera) within the urban coenoses of the metropolis. Over the last
30 years, information on the species composition and ecological characteristics of
many species of true bugs in natural ecosystems is extremely fragmentary.
Transformed urban ecosystems remain unexplored, which led to the relevance of this
study.

Methods of complex ecological, entomological researches, methods of variation
statistics are applied in the paper. Material of the research was the author’s own
collection on six biotopes of Kharkiv and the collection of the V.N. Karazin Kharkiv
National University museum.

The scientific novelty of the work is that for the first time the species
composition of the order Heteroptera of Kharkiv was established — 180 species of
hemipterans of 120 genera and 17 families, of which Xylocoris (Proxylocoris)
galactinus (Fieber, 1836) (Anthocoridae) was indicated for the first time for mainland
Ukraine; for the Forest-Steppe — Catoplatus nigriceps Horvath, 1905 (Tingidae),
Stenodema (Stenodema) holsata (Fabricius, 1787) (Miridae); for the Left Bank of
Ukraine — Carpocoris (Carpocoris) purpureipennis (De Geer, 1773) (Pentatomidae)
and Trigonotylus ruficornis (Geoffroy, 1785) (Miridae). Four species of the family
Lygaeidae — Nysius ericae (Schilling, 1829), Perithrechus geniculatus (Hahn, 1832),
Perithrechus gracilicornis Puton, 1877, Taphropeltus contractus (Herrich-Schéffer,
1835) and five species of the family Miridae — Amblytylus nasutus (Kirschbaum,
1856), Deraeocoris lutescens (Schilling, 1837), Globiceps (Kelidocoris)



flavomaculatus (Fabricius, 1794), Notostira elongata (Geoffroy, 1785) and
Pilophorus perplexus Douglas et Scott, 1875 were new to the Kharkiv region. For the
first time, the qualitative and quantitative characteristics of hemipterans families
depending on the peculiarities of the urbocenosis were analyzed. For the first time for
megapolises the ecological structure was studied and the zoogeographical analysis of
heteropterofauna was carried out. The life cycles of background species of true bugs
in the conditions of Kharkiv have been specified. A detailed analysis of the spatial
(tier) distribution of Heteroptera in Kharkiv was performed. For the first time, the
bioindication capabilities of hemipterans in the city were assessed.

Thesis paper has theoretical and practical significance. The obtained results on
the species composition, biotope distribution and ecological features of true bugs
within the metropolis, enrich our knowledge on the formation of urban fauna, identify
factors that contribute to changes in the number of insects in cities and serve as a
theoretical basis for measures to preserve biodiversity of transformed ecosystems. A
number of ecological and faunal data can be used to justify the need to create nature
reserves in cities. The research results were used in the educational process at
Kharkiv National Pedagogical University named after G.S. Skovoroda in the
preparation and teaching of courses «Zoology of invertebrates», «General
entomology», «Applied entomology and ecology of insects», «Bioindicationy,
«Zoogeography», and in conducting field practice of students of the Faculty of
Natural Sciences.

The analysis of the heteropterofauna of Kharkiv allowed to establish that 27
species from 22 genera and 8 families of hemipterans were background, including 7
eudominants and dominants and 20 subdominant species. The family Miridae (50),
Lygaeidae (46) and Pentatomidae (23 species) dominated in terms of number and
number of species. The number of species in different urban coenoses ranged from 78
(Forest Park) to 100 (Botanical Garden of KhNPU), which was 43,0-60,0 % of the
heteropterofauna of a particular habitat. Indices of diversity and evenness were higher
in Sarzhyn Yar (1,51 and 0,566), and minimal — in the plantations of the Botanical
Garden of KhNPU (1,10 and 0,378). The values of species richness were higher in
residential areas and in Sarzhin Yar, and they differed slightly in other cenoses.



Significant faunal similarity (0,85-0,99) was found for most of the city's plantations,
especially by background species. Alpha, beta and gamma diversity by taxonomic
number, Simpson and Shannon indices (95% confidence interval) were analyzed.

The biotope preference was dominated by meadow (80), forest (56) and politope
(25 species) groups. The hygropreference was dominated by mesophiles (115
species) and mesoxerophiles (48 species), and mesohygrophiles and xerophiles were
represented by 10 and 7 species, respectively. The forage specialization was
dominated by phytophages (150 species), of which 74 were polyphytophagous and 66
were oligophytophagous. The group of zoophages included 17 species. According to
the spatial (vertical) arrangement, the hemipterans were divided into 14 groups. The
largest number of species (91) was characterized by chortobionts, and among
herpetobionts, dendrobionts, geobionts and stratobionts a total of 31 species were
noted. Almost a third of hemipterans (58 species) did not have a clear preference for
a particular tier of vegetation, but among them herpetochortobionts (30) and
dendrotamnobionts (7 species) were more numerous. The other members of the nine
tier groups were represented by a total of 17 species (from one to four in separate
groups). According to the peculiarities of life cycles, several groups are distinguished
among true bugs. In terms of the number of generations, hemipterans animals are
represented by four groups, of which the monotherapy (111 species) predominates.
There are 40 types of bi-volt and 24 types of poly-volt. There are five groups
according to the nature of wintering, of which the species that overwinter in the adult
stage (119) or eggs (46 species) predominate.

Peculiarities of the structure of hemipterans on the basis of edaphic
phytoindication scales according to their main indicators are analyzed. According to
the level of illumination, it was found that 64 species belong to sciophiles (35,6 %),
25 — to hemisciophiles (13,9 %), 56 — to subheliophiles (31,1 %) and 35 species — to
heliophiles (19,4 %). Among the hygromorphs, mesophiles dominated (104 species),
and the number of xeromesophiles and mesohygrophiles was 2—3 times smaller (44
and 32 species, respectively). In the gradient of humidification conditions, there are
groups of hydrocontrastophiles — 75 and hemihydrocontrastophiles — 105 species. In

relation to soil acidity, three groups of acidomorphs have been identified: neutrophils



— 26, subacidophiles — 132 and acidophiles — 22 species. According to the preference
for the content of carbonates in the soil, true bugs are divided into two groups:
acarbonatophiles — 22 and hemicarbonatophiles — 158 species. According to the
indicators of soil solution mineralization, the vast majority of true bug species are
classified as eutrophophiles, which are represented by 165 species. Among
semieutrophophiles and subglycotrophils, 7 and 8 species were identified,
respectively.

Zoogeographical characteristics of hemipterans urbocenoses of Kharkiv show a
rather large fragmentation of true bug habitat types. This may be due to the mosaic
conditions in different habitats of Kharkiv, which contributes to the diversity of true
bug species from different zoogeographical groups (subgroups). A total of 20 types of
species have been identified, grouped into 12 sectorial groups. The largest (both in
terms of number and number) were representatives of the Papalearctic (64 species),
West Palearctic (62), European (20) and Holarctic (18) groups of habitats. Other
groups included from one to three species. Four species of true bugs have a non-
Palearctic type of distribution with cosmopolitan, non-Arctic (one species each) and

subcosmopolitan (two species) habitats.

Key words: Heteroptera, fauna, ecology, bionomy, urbocenoses, Kharkiv,

bioindication, zoogeographical groups.
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