AHOTAIIA

Komapomi H. A. Kykun migpsay Polyphaga (Coleoptera) repmero6iro
ypOoueHno3iB M. XapkoBa. — Kaamidikamiiina HaykoBa mpaisd Ha mpaBax
PYKOIIHCY.

Hucepramisi Ha 3700yTTS HAayKOBOTO CTymeHs JHoKTopa ¢inocodii 3a
cunemianpHicTIO 091 biomoria. — XapkiBChbKUM HAaI[lOHAJIBHUM TeJaroriyHui
yHiBepcuteT iMeHi [.C. CkoBopoau, MiHICTEpCTBO OCBITH 1 HaykKu YKpaiHw,
Xapkis, 2020.

BceraHoBneHo cydyacHui BHAOBHE ckiaa TBepaokpwiux miapsay Polyphaga
(Coleoptera) reprieTo6it0 OCHOBHUX YpOOIIEHO3iB M. XapKoBa, HaJaHO IOBHY
AKICHO-KUIBKICHY  TOPIBHSJIBHY  XApaKTEPUCTUKY HACEJIEHHA IMX JKYKIB;
MIPOAHAII30BaHO OCHOBHI €KOJIOTIYHI TPyNHU; 3’SCOBAaHO OCOOJUBOCTI 3MiH
CE30HHOI JMHAMIKM YHCEJIBHOCTI Ta HHU3KY 3aKOHOMIPHOCTEH IPOCTOPOBOIrO
pO3MOoALTy JOMIHAHTHUX BUJIB B ypOoIlleH03ax. 3arajiomM 3apeecTpoBano 318 BuiB
xykiB miapsaay Polyphaga i3 43 pomun. Jlo ¢oHOBHX HamexuTh 51 BHI, 3 SKUX
CYJOMIHAHTH TPEACTaBIeHI 4YOTUpMa, AOMiHAHTH — 21, cyOgomiHantH — 26
BujgamMu, a pemra (Onu3bko 85% BHIOBOTO CKJIaay) € pIIKICHUMHU Ta
BunagakoBumu. [lepeBaxkanu mosronocuku (Curculionidae — 53 Buau, npuOIM3HO
40% kinbkocTi 3i0paHux ocobuH) Ta cradiminigu (Staphylinidae — 66; 35%),
MEHIIIUM Pi3HOMAHITTAM Biapi3Hsuucs dvopuurn (Tenebrionidae — 13; 15%),
meptBoigu (Silphidae — 7; 2,6%) Tta mkipoigu (Dermestidae — 10; 2,5%). Sk
CyOIOMiIHAaHTH, 3apeecTpoBaHi miacTuHuactoByci (Scarabaeidae — 38 Bunis; 0,4%
gucenbuocTi), omuckiTauku (Nitidulidae — 1; 1,5%), mucroinn (Chrysomelidae —
16; 1,2%), coneuka (Coccinellidae — 13; 0,3%), xoBanuku (Elateridae — 17; 0,6%),
neviomigu (Leiodidae — 2; 0,6%), xapamysuku (Histeridae — 13; 0,2 %), poraui
(Lucanidae - 3; 0.1%) ta w™sxorinku (3; 0,1%). Ha piBHi pomuH,
KoJeontepodayHa reprnerodito ypOoIeHo3iB M. XapKkoBa CTaHOBUTH Maiike 40%

yCIX POJIMH KYKiB, 3a3HaY€HUX B YKpaiHi.



Koneonrtepodaynn Xapkosa, duinpa ta Kuesa (Ha mpukiaai cradinigin),
XapakTepu3yBalucs HeBHUCOKUM piBHeM monibHocti (0,15-0,36 3a XKakkapom).
dayHicTHYHA TOMIOHICTh JXYKIB TepIeTo0i0 pi3HUX ypOOIleHO31B M. XapKoBa
BusiBIiacss  jgocuth Bucokoro  (0,57-0,80). HaiiGumpmy KUIBKICTH — BHJIIB
3apeeECTPOBAHO B MICHKUX Mapkax (123), MeHITy — B Haca/pKeHHAX oKoauIb (111) 1
Jliconmapky (105), a HaliMeHIly — B LIEHTp1 MiCTa Ta Ha MPUCATUOHUX IIISTHKAX
(96-98 BumiB BiamoBigHO). [loAiOHY TEHIEHINIO BiA3HAYCHO W 3a (DOHOBUMH
Bujamu: 21-27 BUAIB y Haca/uKeHHAX Tepudepii micra 1 mapkax; 12 — y neHrpi 1
18-19 BuaiB B iHIMHUX ypOOIIEHO3aX.

VYuepuie nis paynu Ykpainu 3a3Ha4€HO BICIM BHUJIIB KYKIB 13 IIIECTH POJMH:
Medon apicalis, Ocalea rivularis, Tasgius pedator (Staphylinidae), Trixagus
carinifrons (Throscidae), Hirticollis quadriguttatus (Anthicidae), Curimopsis
paleata (Byrrhidae), Scymniscus horizoni (Coccinellidae), Omosita japonica
(Nitidulidae). Yortupu Buau: Cyanapion columbinum (Brentidae), Curculio
rubidus, Otiorrhynchus albidus ta Tropiphorus micans (Curculionidae) BusiBieHo
sk HOBI 17151 (hayHu JliBoGepexknoro Jlicocreny Ykpainu. Ynepie s M. XapKkoBa
BU3HaueHO Maibke 260 BuiB (mpenctaBHuku noHas 30 poauH), a 22 BUAU HE Oyu
3a3Ha4eH1 s YKpaiHu B CydacHUX KaTanorax »ykiB [laneapkTuxu.

3a OIOTOMIYHOIO XapaKTEPUCTUKOIO TMepeBakaia mositonHa rpymna (21
nomiHaHTHUM Bun). Jlyuna 1 micoBa rpynu mnpencrtasieHi 12 1 13 ¢doHoBuMHE
BHJIaMH BIAMOBiAHO. Me3odinm moMiHyBadM SK 3a BHIAOBHM CKJIaJOM, TaK 1
yucenapHICTIO (35 ¢oHOBUX BUAIB, OJM3bKO 65% KUIBKOCTI 310paHux XykiB). Jlo
Me30rirpouTiB HajexXald AeB’siTh (POHOBUX BUAIB (Maibke 20% wyucenbHOCTI).
['pynu me3okcepodimiB 1 kcepome3odhiaiB TpencTaBieHi MricThbMa (OHOBUMU
BujamMu kKoxkHa (16% uyucenpHOCTI). 3a Tpo(1UHOIO CIemiaNi3alielo JOMIHYyBaIu
300(aru ta pitodaru (mo 14—17 dhonoBux BuAiB, 6113bk0 30—40% YnCeTbHOCTI
KOXHa), a canpodaru npenacrtasieHi 9 donopumu Bumamu (15% umcenpHOCTI).
Cepen 3o0ocanpodariB BiizHau€HO TpH, a 300(diTodariB — 4oTUpU BUAH (OJIU3BKO
6-7% wuuncenpHOcTi). [looguHoKo Bim3HaueHi (itocanpodaru (mpudmmsHo 3%

YUCETILHOCTI).



KinpkicTh BUAIB KyKIB repHeTo0il0 BHUSIBUIACS MAKCUMAIbHOIO y TpPaBHI-
cepenuHi depBHs (Onm3bko 130 BumiB) Ta MiHIManbHOIO BoceHU (10 35 BUIB).
Ce3oHHa AMHAMIKa aKTUBHOCTI )KYKIB XapaKTepu3yBajacsi IBOMa-TpboMa IMiKaMu
YHCENIbHOCTI: MAaKCUMAJIbHUM — y TPaBHI-TIOYAaTKy YE€pPBHSA 1 (MEHIIOIO MIpOI0) — B
CepeaHI JUIHSA-HA MOYaTKy BEPECHs, X0ua B Pi3HI POKHU 1 B OKPEMHUX ypOOIleH03ax
Il TEPMIHA MOTJIM 3HAYHO po3pi3HATHCcs. [ligiioMu Ta cragyu YUCENIBHOCTI KYKIB
YIOPOJOBXK yChOTO TEPioay OOJIKIB PO3TIASHYTO Ha MPHUKIIAAlI OCHOBHUX POJIUH —
ctadiTHIA, TOBrOHOCHKIB, HIKIPOiMIB Ta YOPHUIIIB, 3yCTPIYAJIbHICTh SIKUX Oyla
BHCOKOIO HABECHI1 1 y MEpIIiil MOJOBUHI JiTA.

[Ipoanaii30BaHO CE30HHI 3MIHM BEJIMYMHU CTATE€BOTO 1HAEKCY HA MPUKIIAJI
nominanTHux BuaiB. Jlims Exomias pellucidus (Curculionidae) pisHi 3HaueHHS
CTaTeBOT0 1HAEKCY BUSBIIEHI B OlOTOMAaxX $K 13 BUCOKOK (HACapKEHHS LIEHTPY
MICTa), TaK 1 HU3bKOIO UYHCENBHICTIO OCOOMH (mapku). Bijbily 4acTky camuilh
3apeecTpoOBaHO B HacaKeHHsAX okojuipb micta (0,70), cepennro (0,38-0,40) — y
LEHTpPl, a MIHIMAJIbHY — Ha npucaaubHux auisHkax (0,20). 3HayeHHS! CTaTeBOro
ingekcy cradimina Staphylinus caesareus (Staphylinidae) Oymu  mocriiiHO
BUCOKHMMHM MPOTATOM Maiike Bcboro mnepiony ooumikis (0,58—0,62). Huzbky yactky
camuip (0,26), ajge BHCOKY 3arajibHy YHMCEIbHICThb, BIJ3HAYEHO [JII YOPHHUIIA
Crypticus quisquilis (Tenebrionidae). ITopiBHSAHHS JWHAMIKA CE30HHUX 3MiH
BEJIMYMHU CTATEBOTO 1HAEKCY 3 TMHAMIYHOIO IIIJIBHICTIO MPOaHaIi30BaHUX BUIB Y
O1nbIIOCT1 YpOOIIEHO31B, HE BUSBUIIO iXHBOI CIPSKEHOCTI: MAaKCUMAaJIbHI 3HAYCHHS
YHUCeNbHOCTI 3apeecTpoBani Ha 30—40 nHIB paHillle, HI’X TaKl CTaTEBOTO 1HJEKCY.

3a BEpTUKAJIbHUM PO3MOALIOM, 3aJIEKHO BIJ CTYNEHS 3B’SI3KYy BHUMAIB 3
yMOBaMU TepneTo0ir0, yCi )KyKH PO3MOIICH] Ha YOTUPH TPYIU: TepreToOi0OHTH,
reprneTodiau, TepreTOKCEHU Ta BUMAIKOBI edeMeHTH. Cepell HUuX, TeprneTo0ioHTH
TOMIHYBaM SIK y sikicHOMy (moHaa 130 BumiB), Tak i1 B KinbKicHOMY (10 90%
YUCEeIBHOCTI 310paHuX 0coOWH) BiAHOMmEHHAX. ['eprierodinu nmpeacTaBiIeH! Maike
50 Bunamu (01u3bk0 10% uyuncensHOCTI kYyKiB). I'epneTokcenu (6sm3bk0 80 BUAIB)
3a YHCEJbHICTIO CTAaHOBUJIM HE Ounbiie 5%, a ducelbHA YacTKa BUIAJKOBUX JJIS

reprieto6ito BuiB (0m3bko 60) 3aramom He nepeBuiyBaia 1%.



3a TrOpU3OHTAJIBHUM PO3MOALIOM Ta 3JaTHICTIO JKYKIB YTBOPIOBATH
CKyMUEHHsS, OUIBLIICTh JOMIHAHTHUX BHJIIB XapaKTEPU3YBaJIUCS BUCOKUM,
MEHIIIE — CepeJHIM PIBHEM arperoBaHOCTi, OCOOJMBO B MEPioJM MaKCHUMAaJIbHOI
aKTUBHOCTI TBEpIOKpwiIMX. Ha modatky mosiBM JAOMIHAHTHUX BUAIB 1 B TMEPion
Crajay iX YHUCEIbHOCTI, PO3MOJILI KYKiB B 010TOI HAOJIMKABCS 10 BUIIAKOBOTO. Y
BUJIIB 13 TOCTIHHO HU3BKOI YHMCEIBHICTIO PIBEHb T'OPHU3OHTAIBHOTO PO3IMOILTY
TaKOXX HaOJMKYBaBCS 10 BHITAJKOBOTO a00 PIBHOMIPHOTO, SIK 3arajioM 3a CE30H,
Tak 1 B OKpeMi J1aTh 00diKiB. BusBIeHO OUIBITY CKYMYEHICTh JKYKIB Ha JIJISHKAX,
OPWIETINX A0 WIOCEWHHMX JAOpIr, y MOPIBHSAHHI 3 BIAJAJEHUMH BIJ IIOCE
TEPUTOPIAMH.

VY OLIbIIOCTI BUMAIKIB JOCTOBIPHOT KOPENAIi MK YHCENBHICTIO KYKIB 1
HIUTBHICTIO TPYHTY HE BUSBIICHO. 3aJI€KHO BiJl BUAY Ta 0COOJIMUBOCTEN ypOOIIEHO3Y
KOe(illieHT KOpemslii KOJIMBAaBCSA BiJ CJIA0KO IIO3UTHBHUX JO HEBUCOKHUX
HEraTUBHUX BEJIMYMH, L0 MOB’S3aHE 13 CIIOCOOOM KUTTS TUIIOBUX ISl T€PIIETOO1I0
BuaiB Coleoptera. Bim3naueno marixe 30 BUIIB, AKI € PIAKICHUMH Ta TAKHMH [0
OXOPOHSAIOTBCS B YKpaiHi: cepel sSKUX JBa 3aHeceHl N0 YepBOHOI KHHUTHU
VYkpainu, Tpu — 10 UepBoHOi kKHUTH XapKiBChKOI 00J1acTi, a ABa — 10 UepBOHOI
KHUTH J[HIIpOneTpoBCHKOI 00JacTi.

HaykoBa HoBM3HA. VYmepiie AOCTIPKEHO BHJIOBHM CKIa[ MAPSIY
Polyphaga repnetobito ypOoueno3iB M. Xapkosa (318 Buzis, 43 poaunu), 3
AKUX yreplie s YKpaiHu 3a3HadyeHo § BUIIB XKYKIB 13 6 poauH. YoTupu BUIu
BUsiBMIIMCS HOBUMM 11 JliBoOepesxknoro Jlicocteny. Ynepuie npoaHaii3oBaHUN
AKICHO-KUIBKICHUM CKJIaJ >KYyKIB Ta MPOBEAECHO MOPIBHMIbHUN (hayHICTUUHUM
anamiz cradiminig XapkoBa, Jluimpa Tta KwueBa. VYmepme mnoraubieHo
pOaHali30BaHO €KOJIOTTYHY CTPYKTYPY KYKIB 3a: 6loTonamu,
rirponpedepeHayMoM Ta TpodidHOIO cremiaiizaiieo. Ymepiie MTpPOBEICHO
JOCJIIJI)KEHHSI CE30HHUX 3MIH TaKCOHOMIYHOTO CKJIaay, AMHAMIKH YHCEIbHOCTI
Ta BEJMYMHU CTATEBOTO 1HJIEKCY (OHOBHX BHIIB. YIeplle MpOoaHalli30BaHO

0COOJIMBOCTI MPOCTOPOBOIO PO3MOIITY KYKIB B YMOBaX MiCTa.



IIpakTHYHe 3HAYEHHS OTPMMAHHUX pe3yabTaTiB. OTpUMaHi €KOJOTrO-
dbayHICTUYHI pPE3yJAbTaTH MOXYTh OYTH BHKOPUCTaHI B OlOIHIAMKAIIHHUX
JOCIIJDKCHHSIX; BHBUYEGHHI 0COOJMBOCTEeH (opmyBaHHsS KojeontepodayHu
TpaHC(HOPMOBAHUX  E€KOCHUCTEM; MOHITOPUHTY MOXJIMBUX 3MIH  CTaHy
ypOoiieHo31B. Pe3ynbTaTd MOKHA BHUKOPUCTOBYBATH SIK «4YacoOBl JaHi», WIO
BiJ00pakaroTh TaKCOHOMIYHY Ta €KOJIOTIYHY CTPYKTYypy B TeIEpeliHiil yac.
OTpumaHi JAaHi MOXHa BHKOPHUCTOBYBAaTH IJis MIATOTOBKHM HHU3KH OCBITHIX
300JIOTTYHUX KYPCIB, 110 JO3BOJUTH MOKPAUIUTA METOJIH BUBUCHHS (DayHH MICT
1J1 BIUIMBOM ypOaHi3allli, MOKYTb OYTH KOPUCHUMU JJIsi CHEL1aJIICTIB 3aXUCTY
POCIIHH.

Kawuosi caoBa: Coleoptera, Polyphaga, reprerto6iii, ¢ayna, ekosoriusxi

rpynu, ypooueHosu, XapkiB, YKpaiHa.

SUMMARY
Komaromi N. A. Beetles of the Suborder Polyphaga (Coleoptera) in
Herpetobios of the Kharkiv Urban Cenoses. — Qualifying scientific work as a
manuscript.
Thesis for a Doctor of Philosophy Degree in the specialty 091 Biology.
H. S. Skovoroda Kharkiv National Pedagogical University, Ministry of Education
and Science of Ukraine, Kharkiv, 2020.

The current species composition of the suborder Polyphaga in herpetobios of
urban cenoses of Kharkiv City is established; the full qualitative and quantitative
comparative characteristics of the beetle assemblages is given; the main ecological
groups are analyzed; the features of seasonal dynamics and spatial distribution of
dominant species in urban cenoses are clarified. A total of 318 species of
Polyphaga beetles in 43 families is recorded. A group of most numerous beetles
includes 51 species. Of these, the four are eudominants, 21 dominants, 26

subdominants and the other species (85% of the fauna) are recedents and/or



subrecedents. The families Curculionidae (53 species, approximately 40% out of
the total beetles collected) and Staphylinidae (66 species; 35%) were the richest,
while the Tenebrionidae (13; 15%), Silphidae (7; 2.6%) and Dermestidae (10;
2.5%) were less diverse. In some habitats, the following families were recorded as
sundominants: Scarabaeidae (38 species; 0.4%), Nitidulidae (1; 1.5%),
Chrysomelidae (16; 1.2%), Coccinellidae (13; 0.3%), Elateridae (17; 0.6%),
Leiodidae (2; 0.6%), Histeridae (13; 0.2%), Lucanidae (3; 0.1%) and Cantharidae
(3; 0.1%). At the family level, the coleopterofauna in the herpetobios of urban
cenoses of Kharkiv accounts for almost 40% of all beetle families listed in
Ukraine.

The Staphylinidae of Kharkiv, Dnipro, and Kyiv faunas has a low level of
similarity (K Jaccard = 0.15-0.36). The faunal similarity of beetle assemblages in
various urban cenoses of Kharkiv was higher (0.57-0.80). The coleopterofauna of
the city parks was the most species-rich (123 species, 28 families), those of the
suburbs (111 species, 24 families) and Forest Park (105 species, 18 families) were
poorer, and the poorest was the fauna of the city center and households (96 and 98
species, in 12 and 19 families, respectively). A similar tendency was observed for
dominant species: 21-27 species in plantations of the city suburbs and parks; 12 —
in the center and 18-19 species in other urban coenoses.

Eight beetle species are new for the fauna of Ukraine: Medon apicalis, Ocalea
rivularis, Tasgius pedator (Staphylinidae), Trixagus carinifrons (Throscidae),
Hirticollis quadriguttatus (Anthicidae), Curimopsis paleata (Byrrhidae),
Scymniscus horizoni (Coccinellidae), Omosita japonica (Nitidulidae). Four
species: Cyanapion columbinum (Brentidae), Curculio rubidus, Otiorrhynchus
albidus, and Tropiphorus micans (Curculionidae) are new for the fauna of the Left-
Bank Forest Steppe of Ukraine. For the first time, 260 species were recorded from
Kharkiv, and 22 species were not listed for Ukraine in the Catalogues of Palearctic
Coleoptera.

In terms of habitat preference, the largest was a group of generalist species

(21 dominants). Meadow and forest groups were represented by 12 and 13



dominant species, respectively. Mesophilous beetles dominated in both species
composition and individual abundance (35 dominant species, 65% of collected
individuals). A group of mesohygrophilous beetles included nine dominant species
(20% of individuals), Mesoxerophilous and xeromesophilous beetles were
represented by six dominant species each (16% of individuals). In terms of trophic
guilds, zoophagous and phytophagous beetles were the most numerous and diverse
(14-17 dominant species, about 30—40% of specimens each). Saprophagous beetles
were represented by nine dominant species (15% of individuals), zoosaprophagous
beetles, by three species, zoophytophagous by four species (about 6-7% of total
individuals). The phytosaprophages were found as singletones (3%).

The number of beetle species was maximal in May-mid June (130 species),
and minimal in autumn (35 species). The seasonal dynamics of beetle activity was
characterized by two or three peaks: maximum — in May-early June and (to a lesser
extent) in mid-July and early September. The rises and falls of the beetles’ total
number during the entire period of research were considered on the example of the
main families — Staphylinidae, Curculionidae, Dermestidae and Tenebrionidae,
whose number was higher in spring and in the first half of summer.

Seasonal changes in the value of the sex index were analyzed on the example
of dominant species. For Exomias pellucidus (Curculionidae), majority of females
were recorded in the city suburbs (1=0.70), the average number (1=0.38-0.40) in the
city center and the minimal in the households (1=0.20). The values of Staphylinus
saesareus (Staphylinidae) sex index were constantly high during almost the entire
sampling period (0.58-0.62). A low proportion of females (0.26) but a high total
number was observed for Crypticus quisquilis (Tenebrionidae).When comparing
seasonal changes in the sex index values with the dynamic density of the analyzed
species in most urban coenoses, their conjugation was not found: the maximal
individual numbers were registered 30-40 days earlier than the maximum of sex
index.

In terms of vertical distribution, all beetles were divided into four groups

depending of their relations with the herpetobios: herpetobionts, herpetophilous,
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herpetoxenous, and occasional elements. Herpetobionts dominated both
qualitatively (more than 130 species) and quantitatively (up to 90% of all collected
beetles). Herpetophilous beetles were represented by 50 species (10% of the total
individuals). The number of herpetoxenous beetles (80 species) did not exceed 5%
while that of occasional elements (60 species) was less than 1%.

In terms of horizontal distribution and beetle capability to form clusters, the
majority dominant species were characterized by high aggregation, especially
during the periods of their maximal activity. At the beginning of the appearance of
dominant species and during the period of decline, the beetle distribution tended to
be random. In case of the species with consistently low numbers, the level of
horizontal distribution approached to random or uniform during the entire season
and in certain dates as well. We discovered a higher beetle aggregation near the
roads compared to distant areas.

In most habitats, there was no significant correlation between the number of
beetles and soil density. Depending on the species and urbocenosis peculiarities,
the correlation coefficient ranged from weakly positive to low negative, which is
associated with the lifestyle of typical herpetobiont beetles. About 30 beetle
species were identified as rare and protected in Ukraine fauna. Two of them were
included in the Red Book of Ukraine, three — in the Red Book of Kharkiv region
and two — in the Red Book of Dnipropetrovsk region.

Scientific novelty. Species composition of the Suborder Polyphaga in the
herpetobios of urban cenoses of Kharkiv has been investigated for the first time
(318 species, 43 families); eight species in six families are new to the fauna of
Ukraine, four species are new to the fauna of the forest-steppe zone of Left-Bank
Ukraine. Quantitative and qualitative beetle composition was analyzed for the first
time, a comparative faunistic analysis of the rove beetles of Kharkiv, Dnipro, and
Kyiv is provided. For the first time, an ecological structure of beetle assemblages
in terms of habitat, moisture and trophic preferences was described in the urban
cenoses of Kharkiv. Seasonal dynamics of general taxonomic composition,

individual numbers and sexual index of the most numerous species were also



analyzed for the first time. Peculiarities of the beetle spatial distribution in the
urban conditions were examined.

Practical significance of the results obtained. Ecological and faunistic data
obtained in the course of our study may be used in bioindication research, in the
monitoring of urban ecosystems, and in the study of general patterns of the
coleopterofauna formation in transformed lands. The results can be regarded as
“temporal data” that reflects taxonomic and ecological structure of the urban beetle
community in a certain period. The data can serve as a valuable practical material
in the development of various educational courses in the field of zoology; they may
be useful for plant protection professionals. In general, the obtained experience can
improve the research methods of the city fauna and an assessment of the
urbanization impact.

Keywords: Coleoptera, Polyphaga, herpetobionts, fauna, ecological groups,

urban cenoses, Kharkiv, Ukraine.
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