AHOTAILIA
Hixonenxo H. FO. ®ayHicTHYHA XapaKTEPUCTHKA Ta €KOJOTIYHA CTPYKTypa
kykiB Hagapoauau Caraboidea ypoorenosis M. Xapkosa. — Kpaiigikairiiina HaykoBa
mparis Ha TIpaBax PyKOTHCY.
JlucepTaitist Ha 3100y TTs Ha 3I00YTTS HAYKOBOT'O CTYMEHs T0KTopa (igocodii
(PhD) 3a cmemianpHicTiO «091 — bBionoris». XapKiBCbKHI HaI[lOHAIbHUIA

neaaroriyHuil yHiBepcuret, imeHi I'. C. CkoBopoau, Xapkis, 2020.

Kapabinokommuiekcu MicT VYKpaiHM BHBYEHI JyKe (QparMeHTapHO 1,
MEePEBAXKHO, OOMEXYIOThCA (DAYHICTUYHUMU BIIOMOCTSIMH O OKPEMHUX MICTax, a
iXHSI €KOJIOT1YHA XapaKTePUCTUKA 3IUIIAETHCA HEAOCTATHBO JTOCHIIKEHOIO SIK Y
XapKoBi, TaK 1 B IHIIMX MeramnoJjiicax YKpaiHu.

B mipesacraBneniil mpaii HaBeJEHO Cy4acHUM BUJIOBUN CKJIaJ TBEPAOKPUIUX
Haapoauau Caraboidea yp6orieHo3iB XapkoBa; HaJlaHO TX MOBHY SIKICHO-KUIBKICHY
MOPIBHSUIBHY XapaKTEPUCTUKY; TPOAHAIII30BAHO OCHOBHI €KOJIOT1YHI TPYIMH; CIIEKTP
KUTTEBUX (OpPM, TPOCTOPOBY CTPYKTYpPY, OCOOJIUBOCTI CE30HHOI JAMHAMIKH,
YUCENBHOCTI Ta MPOBEACHO 300T€0rpadiuHmii OISl TYPYHOBUX KYKIB.

B yp6omeno3ax Xapkosa Busiieno 125 sunis Caraboidea 3 41 poay ta 1Box
poavH. Jlo JoOMiHAHTIB BiJIHECEHO 6 BUIIB; CyOioMiHAHTIB — 14, pernieieHTiB — 25, a
ou1s 80 BUAIB 3apeeCTpOBaHI K BUIAJIKOBI. Ymepuie s M. XapKiB 3a3HAYEHO
Oom3pko 80 BHUAIB TYpYHOBUX O>KyKIB. 3arajibHa KUIbKICTb BHJIIB BHUSIBUJIACS
HaWOUTBIIIO HA MPUCATUOHUX JIIsHKaX (46) 1 HacamHKeHHAX OKOJullb (41 Bund). Y
Haca/DKeHHSX ULeHTpy, mnapkax 1 Jlicomapky 3apeectpoBaHo 33-35 Buis.
[TopiBHSAIBHUY aHaN3 BUJAOBOTO PI3ZHOMAHITTS, MOMIHYBAaHHS Ta BUPIBHSIHOCTI
Caraboidea m. XapkoBa 1mokasas, 1110 MiHIMaJIbHI TTOKa3HUKH BiJ3HAYCHO B MMapKax,
a MaKCUMaJIbHI — y HACAQ/DKEHHSX IIEHTPY, OKOJIHIlh Ta HA MIPUCAAUOHUX JTIISTHKAX.
Ianexkc BHIOBOro OararcTBa MaB JOBOJII BHCOKI 3HAQUEHHS UIA BCIX JUISHOK.

Koedimient BupiBHsHOCTI cTtaHoBUB Big 0,20 (mpucamu6ui ausaku) go 0,50



(HacakeHHS 1eHTpYy). DayHICTHUHA CXOXICTh MDK YpOOoIleHO3aMu XapKoBa
BUSIBIJIACSI HEBUCOKOIO: O1TbIIa mo10HICTH (0,40) Bim3HaueHa U1 MICHKUX TTAPKiB Ta
Jliconmapky, a MiHIMajgbHa — JJI MPUCATUOHUX AUISHOK Yy TOPIBHSHHI 3 IHIIUMH
oiotonamu (0,15-0,19). I1ix yac mopiBHSAHHS (GOHOBHUX BUIIB (hayHICTHYHA CXOXKICTh
spoctaia g0 0,40-0,70. Ilim yac aHami3zy NOKAa3HUKIB PIZHOMAHITTA PI3HHUX
TpaHC(OPMOBAHUX 1IEHO31B 1HJEKC JToMiHyBaHHA CIMIICOHA BHUSBUBCS B J[Ba pasu
HUKYUM, BUPIBHAHICTH [lieny Oumbmioro B ypOoIrleHO3aX, HIXXK B arpoieHo3ax, a
iHaeKkc pi3HoMaHITHOCTI IllenHOHAa MK HUMM Maibke HE Biapi3HsBcs. [lokazHHMK
dayHicTHuHOi TOAIOHOCTI 1UX I1eHo31B crtaHoBuB 0,46. Iligx wyac aHamizy
pisHoManiTTst Caraboidea pi3Hmx MeramoiiciB YkpaiHu Oiiblli 3HAUYCHHS
3apeectpoBadi Jis JHinpa ta Kuesa, nemro menmni — g Xapkona Ta [loHeipka, a
MiHIManbHl — g JIbBoBa. OCOOJMBY PI3HUINI0O BU3HAYEHO IOJI0 BUIOBOIO
OararctBa: Bix 13,2 y JIsBoBI, g0 27,86 —y Muinpi. dayHicTUYHA CXOXKICTh
kapabinodayn M. XapkoBa 3 iHIIUMHU Meramnojicamu ctaHoBuia Big 0,20 mo 0,60,
aite 3a poHoBuMu Bugamu Oyia O6ibinoro (10 0,60-0,90). Yrepme 11 BuaiB TypyHiB
Bi3HaUYeHO 151 30HM Crtemy. YoTupu BUAM BUSIBUIMCH HOBUMHM ISl TIBHIYHOI
crenoBoi mia3oHu [IpaBobepexHoi Y kpaiHu.

3a OioTomiyHuM mpedepeHaIyMOM Mailke B yCiX HACAPKEHHAX TepeBa)kana
ayyHa rpyna. [lomiTomHi BHAM CTaHOBWIM Bia 4uBepTI (MapKu Ta OKOJIUIIL) JO
tpetunu (Jlicomapk) kapabdinodaynu. JlicoBi Buau nominyBayiu y Jliconapky (61s
YBEPTIi), ajieé BUSBUIIUCS MAJIOYHCEIIbHUMH Ha MPUCAAMOHMUX MIIsSHKAX (OJIM3bKO
10% ycix BuaiB kapabim). B arporeHozax BU3HAYEHO 301IbIIECHHS KUIBKOCTI
CTEMOBUX BHUJIB 1 3HAYHE 3MEHILICHHS JIICOBHX ejieMeHTIB. [1ogi0Hy TeHeHIIito
3apeecTpoBaHo mia yac nopiBHsHHg Caraboidea pisnux MeramosiciB Ykpainu. 3a
rirponpedepeniyMmoM JoMmiHyBaiid Me3odinmd (sk y XapkoBi, Tak 1 IHIIMX
MmeramnoJjiicax Ykpainu), sik 3araqoMm (O0sm3bko 80 BHAIB), Tak i 3a (POHOBHUMH
enemenTamu (o 12—15 BuaiB). B arporieHo3ax Takox nepeBaxkann me3odinm, ane

BU3HAYEHO HEBEJIMKE 3HIKEHHS YaCTKUM Me30rirpoduiiB 1 MIABUIICHHS YacTKU



Me30Kcepo(isliB y MOpIBHIHHI 3 ypOolueHo3aMu. 3a TpoGidHOIO Crieliai3ali€ero
nomiHyBaim 3o0o¢aru (Maibke monoBuHa Caraboidea), 3ooditodarun craHOBMIH
OUIBII SIK TPETUHY, a KUIBbKICTh (iTo300(]ariB He nepeBuiryBaia 15% BUIOBOTO
CKJaay Ta YHCEIbHOCTI KapaboimHuX >XyKiB. B arporeHoszax TpodiuHMil CHEeKTp
BUSBUBCS TOMIOHMM JIO TakKoro MicTa, ajie 30UIblllyBajiacs KiJIbKICTh BH/IIB-
ditozoodaris (710 20%). 3a BIIHOLICHHSIM JI0 MEXaHIYHOTO CKJIaTy OlIBIIICTh BUJIIB
3apeeCTPOBAHO Ha TNIMHUCTHUX IpyHTax (Omu3bko 30%) abo Oyiu iHaUBEepECHTHUMHA
(630 40%) 10 pi3HUX THUMIB IPyHTY. Ha cyrivHKax BUSABICHO MEHIIE TPETHHH
BCIX BU/IIB, @ MiHIMaJIbHY IXHIO KIJIbKICTh 3apPEECTPOBAHO HA CYMIIIAHUX Ta MIIIAHUX
rpyHTax (1-3%). V cnektpi xurreBux popm Caraboidea ypooreHosiB M. Xapkosa
nominye kiac 30odaris (75 Buais, 60%). Cepen HUX MepeBaXKalOTh MPEICTABHUKU
migkiacy crtparobioc (0mm3pko 60 BuAiB); OUIBLIICTH 13 HUX € TMOBEPXHEBO-
MiJICTUIKOBUMHU Ta TOBEPXHEBO-IPYHTOBUMH ejeMeHTaMHu (Onu3bko 40 BHIIB).
Cepen nigkiacy emnireodiocy (14) yacriiie 3apeecTpoBaHi TUIIOBI €Mmireo010HTHIB (8
BuniB). Cepen wiacy mikcoditodariB (50 Bunis, 40%), 1OMiHYIOTh TaprajioigHi
reoxoptobiontu (maibke 40 BUIIB), a CTPATOXOPTOOIOHTH Ta CTPAaTOOIOHTHU-
CBEP/VIOBUHHUKH TIpEACTaBiIeHI 4—6 1IOMIHAaHTHUMH BUAaMHU. 3a (OHOBUMHU
clIeMeHTaMH Maibke TmoyioBMHa JgoMiHanTHux Caraboidea BigHeceni [0
MikcodiTodariB raprnanoiniB-reoxoptoO0ioHTiB (12 BumiB). CHekTpu >XUTTEBUX
dbopM KapaboiTHUX KYKIB PI3HUX MEramnosiciB YKpaiHu Maiike He BIJPI3HIIOTHCS.

MakcumanbHy KUTBKICTh BUIIB BUBHAUEHO Y TpaBHi (45—56 BUIIB 3aJI€/KHO Bij
poky). B uepBHI Ta nepiriii moJIOBUHI JIMITHS PI3HOMAHITTS 3HMKYBajocs 10 40—42;
y BepecHI1 — 10 25—27, a B IepIiliil MOJIOBUHI )KOBTHS 3arajioM BiI3HAYEHO He O1IbIlIe
414 BuaiB 3aJIEKHO BT AUITHKYA. MakCcUManbHI HOKa3HUKHU JAHAMIYHOT IIIIBHOCTI
3a Tepioj AOCIIPKEHHS 3apEECTPOBAHO HA MPUCATUOHUX IUISHKAX 1 HACaKEHHSIX
OKOJuIlb. MiHIMambHa 4YHCENBHICTh TYpPYyHIB BiA3HaueHa B Jlicomapky Ta
HACa/DKCHHSX IEHTPY. 3arajibHe 3pOCTaHHS YUCEIBHOCTI TYPYHIB MOYMHAJIOCS 3

JPYToi MOJOBUHU KBITHSI 10 CEPE/IMHU TPaBHs (32 paXyHOK BHJIIB BECHSHOI I'PYIH),



3 MIKOM Yy KIHIIl Micsils abo B mepiii Aexaal uepBHs. Craa YuCeNIbHOCTI MPUTIaAaB
Ha KiHEIb YEpPBHS-MIOYATOK JIMIHA, TEPEeBAXHO B Mmapkax. Ha mpucagmnbamx
JUISTHKAX, HACAJKEHHSAX LEHTPY 1 OKOJIUIb MKW YUCETBbHOCTI CATaIl MaKCUMYyMIB
y JUMHI-CEPITHi, MEePEeBaKHO 32 PaxyHOK BHUJIB JIITHbO-OCIHHBOI IPyNu. Y BepecHi
aKTHBHICTh TYPYHIB Ha BCIX JUISHKAxX PI3KO 3HWKYBaJlach, 1 B OCTaHHIM JeKal
BEPECHS-KOBTHI BUSBIEHO MOOAMHOKUX OCOOWH. Ilil 4ac MOpiBHSHHS CE30HHHX
3MiH BEJIMYMHH CTATEBOTO 1HIAEKCY Ta TWHAMIYHOI MIUTPHOCTI JOMIHAHTHUX BHIIB
(na mpukstaai C. nemoralis) Big3Ha4ueHO, 1110 MAaKCUMAaJIbHI MIOKa3HUKH YHCEIBHOCTI
BUJly BUSBIIIIOTHCS Ha 10—20 AHIB paHillie, HI’K TaKl CTaTEBOrO 1HJIEKCY.

Ha ocHOB1 BepTHKaIbHOIO PO3MOALTY JUIsl TYPYHOBHX *KYKIB BHAUICHO TpU
ApycHu: TIpyHTOBHH (reo0ir0), MPUIPYHTOBUN (repmeToliil) Ta HArpyHTOBHIA
(emireo0ii). YacTka BuiB reobir0 He mepeBulryBaia 5% yciei kapabigodayHu, a
YUCENBbHICTh OyJla HEBEIMKOI (TUIBKM Ha TMPUCATUOHUX JUISHKAX BOHU
3apeecTpoBaHi SK cyOjoMiHaHTH). HallOabIn mpencTaBieHO0 TPYIOK € THUIOBI
MelIKaHii reprnerodiro — 6mm3bko 90% kapabinodaynu. Buaineno tpu miarpynu
3aJIeKHO BIiJl PyXOBOI aKTHMBHOCTI Ta SPYyCHOro mepeOyBaHHA KoMax. binmbiiicTe
BuIiB (Omu3pko 70) HaJEKUTh JO MIATPYNH BHUAIB — THIIOBHUX MEIIKAHIIIB
MiZICTHIIKY, ajle 3JaTHUX 3apUBATUCA B IPYHT. IXHS YMCENBHICTh y Pi3HUX GioTOMAX
csraa 50—70% Caraboidea. JloBoui 6aratoro € apyra miarpymnu (6au3bko 40 BUIIB),
10 YUCIEHHI B MIJCTUILI, MOXKYTh 3apUBATUCS B IPYHT, a 1HOAI U migiiiMaTHCs Ha
pociuHu. IxHs 4yncenbHicTh cTaHoBMAa 15-30% ycix kapaGoimHuX KykiB. Buam
TPEThOI MIATPYNU MOXYTh SK BUIBHO NMPOHUKATH B IPYHT, TaK 1 MiJiiMaThcs Ha
pociuan. Ilinrpynma mpeacTaBicHa IMOOJAWHOKMMH BHJIAMH 1 HEBHCOKOIO
yucenbHICTI0. OKpEeMOIo TPYIIOI0 € MPECTABHUKHN POJAWHU KYKiB-CTPUOYHIB, IMaro
SKUX MEIIKAIOTh TUIBKH Ha TIOBEPXHI IPYHTOBOTIO SIpyCy (emireobir0), a Ha poCIMHaX
Ta B TOBIIl TPYHTYy HE BiJ3HauUeHl (SIK CHOpaAuYHi CyOJOMIHAHTH Il BUAH
3apeecTpOBaHl TIIBKM Ha MPUCAAMOHMX MiNsHKax). ['OpM3OHTaIBbHUN PO3MOALT

OUTBIIIOCTI BUIIIB TYPYHOBUX XKYKiB XapakTepusyerbesi HeBucokum (0,20-0,40) abo



cepennim (0,50-0,70) xoedimieHTamMu arperoBaHocTi. B mapkax cKyn4eHiCTh BHIIIB
BusiBriiacs HeBucokoro (0,21), Tomi sk Ha mnpucaaWMOHWX JUISHKAX 3 OUIBII
MO3aiYHUMH MiKpocTarissMu  koedimieHT arperamii csara 0,40-0,76. PizHum
CTYIICHEM arperoBaHOCTI XapakTEepPU3yBaJIUCh TYpYHU HACA/HKCHBb IIEHTPY Ta
okommuib (0,24-0,51). 3pmaTHICT, TYpyHIB yTBOPIOBATH CKYITYCHHS HEMOCTiHA
MPOTATOM CE30HY 1 3aJICKHUTH B psAay (hakTopiB (B mepiny yepry — 610HOMIT BUAY
Ta MIKpokiiMaty B OioTormi). He BH3Haue€HO MOCTOBIPHOTO PIBHS KOPEJSAIIl MIX
YUCEIBHICTIO JKYKIB Ta IIUIHHICTIO IPYHTY (HE3aJIe)KHO BijJ TNIMOUHM B3STTS IPo0),
3Ha4YeHHs KoediieHTa (1715 p13HUX BUJI1B Ta 0COOIUBOCTEM O10TOIY) CTAHOBUIIU Bij
C1a0KO MO3UTUBHUX JI0 HEBUCOKUX HETaTUBHUX BEJIMYNH.

3ooreorpadgiyHuil CKaj TypyHIB IpeactaBienuii 13 rpynamu. JJoMiHy04010
B ypOolieHO3ax M. XapKoBa € TpaHcnajieapkTuuHa rpyna — 40 BuniB (monaa 30%
BCIX TYPYHOBHUX 3>KYKIB). 3aXiJIHONAJICAPKTUYHUA Ta €BPOMNEHCHKO-CUOIPCHKUN
KOMILJIEKCH TIpe/icTaBiieHl 1o 16 BuiiB koxkHuil. Cepes; €éBponeichKo-KaBKa3bKoi
rpynu 3apeectpoBaHo 14, a TpaHceBporelicbkoi — 11  BumiB. Amnani3
3ooreorpadiunoro posnoxainy Caraboidea pisHux meramnosiciB TakoX CBITYUTH PO
JOMIHYBaHHSl TpaHcHalleapkTUyHOro Komruiekcy. IIpore, B mm. KuiB Ta JIbBiB
(JricoBa 30HA) BIJ3HAYEHO TEHJICHIIIIO JIO0 3POCTAHHS YAaCTKH €BPOIMEHCHKO-
cuOipchKoi rpymH, a 11t MM. XapkoBa, Jlainpa ta Jlonenpka (Jlicocten Ta mBHIYHA
nig3oHa Cremny) 3apeecTpoOBaHO MPUOIU3HO OJHAKOBE MPEICTABHUIITBO OCHOBHHUX
300reorpadiyHUX rpyIl.

HaykoBa HoBHM3HAa po00TH. Yriepile BCTaHOBJCHO HANOIIBII TOBHUN
CyJacCHHWM BHIOBHH CKJIaj TBEpAOKpwiauX Haapoaunu Caraboidea ypoOorieHo3sis
M. XapKoBa, 3 SIKAX J[BAa BUJIM BUSBWINCH HOBUMH JIsI MiBHIYHOT mig30Hu CTemy, a
YOTUPU BUIW He Oyl BKa3zaHl AJig YKpaiHu B KaTajorax >kykiB llaneapkTuku.
Brnepire nmpoanaizoBaHi 0COOJMBOCTI O10pi3HOMAHITTS Ta MTOBHA SKICHO-KIJIbKICHA
xapakTtepucTrka Caraboidea yp6oreHo3iB XapkoBa Ta 3MiiiCHEHO MOPIBHAHHS 1X 13

arporieHo3aMu XapKiBChbKOi 00JacTi. Ymepiie MpOBEIECHO MOPIBHSUIBHUM OTJISA[



PI3HOMAHITTSI, €KOJIOTIYHOI Ta (PayHICTHYHOI CTPYKTYp TYPYHOBHX JKYKIB PI3HUX
MeramnoiiciB  YkpaiHu. 3HA4HO PO3IMIMPEHI JaHi EKOJOTIYHOI XapaKTepUCTUKU
Caraboidea 3a 0OioTomamu, rirponpedepeHayMoM, TpohIYHOO CIEIiali3alieo Ta
CKIaJOM TIPYHTy. VYmepiie TpPOBEACHO JOCTIDKCHHS CE30HHHX  3MiH
TaKCOHOMIYHOTO CKJaay, MOKa3HUKIB PI3HOMAHITTA Ta JAMHAMIKA YHCEIbHOCTI
TYpPYHIB B yMOBax ypOOIIEHO31B Ta MpOaHali30BaHO OCOOJMBOCTI MPOCTOPOBOTO
PO3MOALTY IUX KOMax. YTepIle MPeACTaBICHO OIS 300reorpadiuHol CTPYKTypH
Caraboidea XapkoBa Ta iHIIUX METaNoJICIB YKpaiHu.

IlpakTuuHe Ta TeopeTU4He 3HaveHHsA. OTpuMaHi pe3ynbTaTH 3
(bayHICTUYHOT0, 300reorpapiyHOro0 Ta €KOJIOTIYHOIO OIJIAJIB TYPYHOBHX KYKIB Y
MEXax MErarmoJlicy, OCOOJMBOCTI CE30HHOI JMHAMIKH iXHBOI aKTUBHOCTI
30arauyroTh 3HaHHS PO (HOPMYBAHHS €HTOMO(pAYHHU MICT 1 CIYTyIOTh HIATPYHTSIM
JUTsL pO3pOOKH 3aXO/IIB 11010 30epexeHHs1 O10pI3HOMAHITTSI KOMaxX B ypOoIleHO3aX
Ta MPOTHO3YBAHHS MOXIJIMBUX 3MIH IXHBOI CTPYKTypu. OTpuMaHi pe3yibTaTH 3
€KOJIOTTYHUX MpedepeHLii KyKiB MOXKYTb OyTH BUKOPUCTaHI B O101HAMKAIIHHUX
nocmimkeHHsax. [lopiBHsIbHMI — ekosoro-aynictnunmii  orysy — Caraboidea
MEramnoJiiciB YKpaiHu Moxke OyTu 0a30r0 i 1IEHTUYHUX HalpsiMiB BUBUYEHHS
IHIIUX KOMaX, He JOCIIDKEHUX B Meramnoiricax. KpiMm Toro, orpuMani JaHi MOXKYTh
OyTH BUKOpPHCTaHI B HaBYAJIHHOMY MPOIIECI IMiJl Yac MiJrOTOBKM HHU3KH OCBITHIX
KypCiB, Hampukiaa. «300J0Tis Oe3XxpedeTHuX» Ta «3arajbHa EHTOMOJIOTID,
«IIpuknagHa eHTOMOJIOTIS Ta €KOJIOT1s KoMaxy», «3ooreorpadis», «bioinaukaris Ta
MOHITOPUHT JOBKULIS», a TaKOX IiJI 4Yac MPOBEACHHS HaBYAIbHO-TIOJIbOBOI
MPaKTUKU CTYAEHTIB O10JIOTTYHUX crieriaabHocTel. [IpoBeneHi 1ocimpKeHHs 11010
BUJIOBOTO CKJIAJy, €KOJIOTTYHOI CTPYKTYpPH Ta CE30HHUX 3MIH YMCEJIbHOCTI TaKOXK
MOXYTh OyTH KOPUCHUMH JJIsI CIICIIATICTIB CIY>XO 03€JIEHEHHS MICT 1 MPaKTHUKU
3aXUCTy POCIIHH, OCOOJIUBO 010JOTIYHOTO METOTY.

Kimouosi ciosa: Caraboidea, Giopi3HOMaHITTS, €KOJOTiYHA MPOCTOPOBA

CTPYKTypa, CE€30HHA IMHaMiKa, 300reorpadisi, XapKkiB, Meramnojicu Y KpaiHu.



SUMMARY

Nikolenko N. Yu. Faunistical characteristics and ecological structure of beetles
of the superfamily Caraboidea in urbocenoses of Kharkiv — Qualifying scientific
work on the rights of the manuscript.

The Thesis for the Doctor of Philosophy (PhD) Scientific and Educational
Programme, in the field of study 091 «Biology». H. S. Skovoroda Kharkiv National
Pedagogical University, Kharkiv, 2020.

Carabid complexes of Ukrainian cities are studied in a very fragmentary way.
The data are mainly limited to faunal information on individual cities, and their
ecological characteristics remain insufficiently studied, both in Kharkiv and other
large cities of Ukraine.

The Thesis presents the modern species composition of Coleoptera of the
superfamily Caraboidea of Kharkiv urban coenoses. Their full qualitative and
quantitative comparative characteristics are given. The main ecological groups, the
spectrum of life forms, spatial structure, features of changes in the seasonal
population dynamics, and a zoogeographic overview of this group is presented.

In the urban communities of Kharkiv, 125 species of Caraboidea have been
found from 41 genera and two families. Among them, there are 6 species of
dominants, 14 subdominants, 25 recedents, and 80 species are occasional. For
Kharkiv, more than 80 species of Caraboidea are registered for the first time.

The total number of species turned out to be higher at households (46) and
stands at the suburbs (41 species). In the stands of the city center, parks, and the
Forest Park, 33-35 species are registered.

Comparative analysis of species diversity, dominance and equitability of
Caraboidea in Kharkiv show the minimal parameters in parks and maximal in the
city center, suburbs, and at households. The species richness index is rather high for
all sample plots. The equitability index was from 0.20 (at households) to 0.50 (at the



city center). The faunistic similarity between Kharkiv Urban Coenoses was not high:
it was the highest (0.40) for city parks and Forest Park, and the lowest for households
compared to other biotopes (0.15-0.19). The faunistic similarity of background
species increased to 0.40-0.70. At the analysis of diversity for different transformed
coenoses, the Simpson index was twice lower, and the Pielou equitability index was
higher in the urban coenoses than in agrocoenoses. Shannon index between these
coenoses almost did not differ. The index of faunistic similarity of these coenoses
was 0.46. when analyzing the diversity of Caraboidea in different megalopolises of
Ukraine, the highest values were obtained for Dnipro and Kyiv, slightly lower for
Kharkiv and Donetsk, and the lowest for Lviv. Species richness was especially
distinguished: from 13.2 in Lviv to 27.86 in Dnipro. The faunistic similarity of
Carabide fauna of Kharkiv with other megalopolises was from 0.20 to 0.60,
however, by background species it was considerably higher (0.60-0.90). For the first
time, 11 carabid species were noted for the Steppe zone. Four species turned out to
be new for the northern steppe subzone of the Right-Bank Ukraine.

According to the biotopic preference, the meadow group prevailed in almost all
stands. Polytopic species comprised from a quarter (parks and suburbs) to third
(Forest Park) from carabid fauna. Forest species dominated in the Forest Park (about
a quarter), but were rare in the households (about 10% of all carabid species). In
agrocoenoses, an increase in the number of steppe species and a considerable decrease
in forest species was mentioned. A similar tendency was found also at the comparison
of Caraboidea in different megalopolises of Ukraine. By hygropreferendum,
mesophilic species dominated in Kharkiv and other megalopolises of Ukraine, both
in total (about 80 species), and by background elements (by 12-15 species). In
agrocoenoses, the mesophilic species also prevailed but compared with
urbocoenoses the number of mesohygrophilic species decreased slightly, and the
number of mesoxerophilic species increased. By trophic specialization, zoophages

dominated (almost a half of Caraboidea). Zoophytophages were over the third, and



phytozoophages did not exceed 15% of species number and abundance of
Caraboidea. In agrocoenoses, the trophic spectrum was similar to the city, however,
the number of phytozoophages increased to 20%. In relation to the mechanical
composition of the soil, most species were found in the clay soils (about 30%) or
were indifferent (about 40%) to different soil types. In loamy soils, less than a third
of species were found, and the lowest number of species were found in the sandy
loam and sandy soils (1-3%). In the spectrum of vital forms of Caraboidea in the
urban coenoses of Kharkiv, the class of Zoophages dominates (75 species or 60%).
Among them, subclass Stratobios (about 60 species) prevail; most of them are
superficially-litter or superficially-soil elements (about 40 species). Among subclass
Epigeobios (14 species), the typical epigeobionts are the most often (8 species).
Among mixophytophags (50 species or 40%), harpaloid geohortobionts dominate
(almost 40 species), and stratohortobionts and borehole stratobionts are presented
with 4-6 dominant species. By background elements, almost half of the dominant
Caraboidea are mixophytophagous harpaloids-geohortobionts (12 species). The
spectra of vital forms of Caraboidea from different megalopolises of Ukraine almost
do not differ.

The maximal number of species was found in May (45-56 species depending
on the year). In June and in the first half of July the diversity decreased to 40-42; in
September to 25-27, and in the first half of October, only 4-14 species were found
in different sample plots. Maximal dynamical density for the research period was
registered at the households and suburbs. A minimal abundance of carabids was
found in the Forest Park and in the stands of the city center. Carabid’s abundance
started to increase from the 2" half of April to the middle of May (due to the species
of the spring group), with the peak at the end of May — in the 1% decade of June.
Fall of abundance was noticed at the end of June — the beginning of July, mainly in
parks. At the households, stands of center and suburbs, the population peaks were

the highest in July—August, mainly due to the species of summer & autumn group.



In September, carabids activity sharply decreased in all sample plots, and only single
specimens were found in the last decade of September and October. Comparison of
seasonal dynamics of sex index and dynamical density of dominant species (on the
example of C. nemoralis) show that the maximal population density was 10-20 days
earlier than maximal sex index.

By vertical distribution of carabids, three layers are defined: geobium,
herpetobium and epigeobium. Geobionts did not exceed 5% of total carabidofauna,
their population was low (only at households they were subdominants).
Herpetobionts were the most represented group (about 90% of carabids). Three
subgroups were defined depending on physical activity and location. Most species
(over 70 species) belong to a subgroup of the typical inhabitants of the litter able to
burrow. Their abundance was 50-70% of Caraboidea in different biotopes. The
second subgroup includes about 40 species, which are numerous in the litter, able to
burrow and sometimes climb the plants. Their population was 15-30% of all
Caraboidea. The species of the third subgroup can penetrate in to the soil and climb
the plants. This subgroup includes single species with a low population. A separate
group includes the family Cicindelinae, which adults live only on the soil
(epigeobios), and is never found on the plants and in the soil (as sporadic
subdominants, these species are registered only in the households). Horizontal
distribution of most carabids reveal a low (0.20-0.40) or moderate (0.50-0.70)
aggregation index. In parks, overcrowding of species is not high (0.21), and in the
households with mosaic microhabitats aggregation index was 0.40-0.76. The
carabids in the city center and in suburbs have different aggregation index (0.24—
0.51). The aggregation ability of carabids is not constant during the season and
depends on species bionomy and microclimate of the biotope. A significant
correlation was not found between carabid abundance and soil density
(independently on the depth of sampling), such index depended on species and

biotope features and was from slightly positive to low negative values.



The zoogeographic composition of carabids includes 13 groups. Trans-
Palearctic group dominates in urban coenoses of Kharkiv (40 species, or 30% of all
Caraboidea). Western Palaearctic and European-Siberian groups include 16 species
each. European-Caucasus and Trans-European groups include 14 and 11 species
respectively. Analysis of the zoogeographical distribution of Caraboidea in different
megapolises also shows the dominance of the Trans-Palearctic complex. However,
in Kyiv and Lviv (forest zone) there is a trend to increase the proportion of the
European-Siberian group, and for Kharkiv, Dnipro and Donetsk (Forest Steppe and
the northern subzone od Steppe), almost similar distribution of the main
zoogeographic groups is registered.

Scientific novelty of the work. For the first time, the most complete modern
species composition of superfamily Caraboidea of urban coenoses of Kharkiv was
established, of which two species were new for the northern subzone of the Steppe,
and four species were not listed for Ukraine in the Palearctic beetle catalogs.

For the first time, the features of biodiversity and complete qualitative and
quantitative characteristics of Caraboidea of urban coenoses of Kharkiv and their
comparison with agrocoenoses of Kharkiv Region are analyzed.

For the first time, a comparative review of the diversity, ecological and faunal
structures of carabids of different cities of Ukraine was carried out.

The data of Caraboidea ecological characteristics by biotopes,
hygropreference, trophic specialization, and soil composition are significantly
expanded.

For the first time a study of seasonal changes in taxonomic composition,
indices of diversity, and dynamics of the carabid abundance in the conditions of
urban coenoses was carried out and the features of these insects’ spatial distribution
were analyzed. For the first time, the review of the zoogeographical structure of
Caraboidea of Kharkiv and other megacities of Ukraine is presented.



Practical and theoretical significance. The obtained results from faunal,
zoogeographical, and ecological surveys of carabid beetles within the megapolis,
features of their seasonal dynamics of activity, enrich knowledge about the
formation of entomofauna of cities and serve as a basis for developing measures to
preserve insect biodiversity in urbocoenoses and prediction of their possible
changes.

The results obtained from the ecological preferences of carabids can be used
in bioindication studies.

A comparative ecological and faunal survey of Caraboidea in the cities of
Ukraine can be the basis for identical areas of study of other insects not studied in
the cities.

In addition, the obtained data can be used in the educational process in the
preparation of a number of educational courses, such as: "Zoology of invertebrates"
and "General entomology”, "Applied entomology and ecology of insects”,
"Zoogeography", "Bioindication and environmental monitoring", and during the
field practice of students of biological specialties.

Research on species composition, ecological structure, and seasonal
population changes in carabids may also be useful for urban landscaping and plant
protection practitioners, especially on the biological method.

Key words: Caraboidea, biodiversity, ecological spatial structure, seasonal

dynamics, zoogeography, Kharkiv, megacities of Ukraine.



Cnucok myoOJsikanii 3100yBada, B IKMX ONMyO0JIIKOBaHI OCHOBHI HAyKOBi

pe3yJabTaTH aucepramii

Y BHJAHHAX, fAKi BKJIKYEHI 10 Mi)KHAPOJAHHUX HAYKOMETPHMYHHX 0a3
JAHHUX:

1 Putchkov, A.V., Brygadyrenko, V.V. & Nikolenko N. Yu (2020). Ecological-

faunistic analysis of ground beetles and tiger beetles (Coleoptera: Carabidae,

DOI: 10.15421 / 012022. (Web of Science, ¢axoBe Bupanns) (Ocobucmuii

BHecoK 3000ysaua: 30ip ma 4acmKo8a CMmamucmuyHa oopooxka Gakxmuuno2o

ma aimepamypHo2o mamepiany, iHmepnpemayis pe3yivmamis).

Iyoaikauii y nepiognynux BUAaHHAX Kpain €C
2 Komapomu H.A., Oensit 1LA. u Huxonenxo H.IO. (2020).
buopa3zHooOpa3ue KECTKOKPBUIBIX U  IOJIY>KECTKOKPBUIBIX ~HACEKOMBIX
(Insecta: Coleoptera, Heteroptera) B Meramosuce BOCTOYHOW YKpPaWHBI.
Scientific discussion (Praha, Czech Republic), 46 (1), 15-21. (Index

Copernicus) URL: http://scientific-discussion.com/ru/archive (Ocobucmuii

BHeCOK: Ni00Ip ma onpayroeants iimepamypu, iHmepnpemayis pe3yibmamis,
HANUCAHHSL YACTUHU CIAMMI).
Iyb6aikanii y HaykoBHX (pax0OBUX BUAAHHAX Y KPaiHH:

3 IlyuxoB, A.B., Hukosenko, H.FO. u TI'apxyma WM.A. (2017). Dxomnoro-
baynuctrueckuit  0030p kyxkemur; TpuObl Pterostichini  (Coleoptera,
Carabidae) mapkoBbIX ypOOIIEHO30B CEBEpHOW W BOCTOYHOM YKpaWHBI

bionocis ma saneonocia. 19, 69-78. doi: 10.5281/zen0do.1108520 (Index

Copernicus, ¢axose Buganus) (Ocobucmuii 6necox: niodip ma
onpayrosanus Jnimepamypu, 30ip ma o06podKa hakmuuHo2co mamepiany,

HANUCAHHA YacmuHu cmammi).


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.15421%2F012022
http://scientific-discussion.com/wp-content/uploads/2020/09/VOL-1-No-46-2020.pdf
https://zenodo.org/record/1108520#.X8TSVs0zZPY

4 Komapomu, H.A., Hwuxoaenxko, H.FO. wu IlyukoB A.B. (2018).

daynuctuueckuii coctaB kecTKOKpbUIbIX (Insecta: Coleoptera) repreroOus
ypOOI1IeHO30B T'. XapbKoBa. Y KpaiHCbKUI €eHTOMOJIOTTYHUH KypHaI, 15(2), 3—
21.URL:https://www.researchgate.net/publication/331028563 The faunistic

structure of beetles Insecta Coleoptera in herpetobios of urbocenosis 0

f_Kharkiv_city Ukraine. (Ocobucmuii enecox 3000yeaua: niobip ma

onpayiosants aimepamypu, 30ip ma o06podka Gakmuynoco mamepiany,
IHmepnpemayis pe3yibmamie, HAaNUCAHHS YACMUHU CIMAMMI).

Hikonenko, H.FO. (2018). Exonoro-ghayHictiuHuid orisi KapaOimodayHu
(Coleoptera, Carabidae) ypoomeno3iB M. XapkoBa. bionozis ma 6aneonocis.
(20), 48-54. URL.: http://nbuv.gov.ua/UJRN/znpkhnpu_bio 2018 20 11.

(Index Copernicus, daxoBe Buaanus) (Ocobucmuil 6necok 3000y6aua:
niodip ma omnpayrosanus Jaimepamypu, 30ip ma o06pooKa GaxmuuHo2o
mamepiany, iHmepnpemayis pe3yibmamie, HanUCAHHs Cmammi).

Hikosnenko, H.FO. ta Ilyukos, O.B. (2020). Oco0auBOCTI CE30HHUX 3MIH
TAKCOHOMIYHOI CTPYKTypd 1 uYHcenbHOCTI XykoB-TypyHiB (Coleoptera,
Carabidae) repmerobiro ypOorieHo3iB M. XapkoBa. biopiznomanimms,

exonocis ~ ma  excnepumenmanivha — Oionocis. 22 (1), 56-66.

https://doi.org/10.34142/2708-5848.2020.22.1.09.  (Ocobucmuii  6necok

3000ysaua: niodip ma onpayreanHs Jimepamypu, 30ip ma o00pobKa
Gdaxmuunoco mamepiany, inmepnpemayis pe3yibmamis, HanUCaHHs YACMUHU
cmammi).

Te3n HayKOBHMX 10NOBIIEH:

Hikonenko, H.FO. ta Tapkyma, [.A. (2017). OG30p KyKOB-MEpPTBOEIOB
(Coleoptera, Silphidae) ypbanu3zoBaHbix OHOTOIOB I'. XapbkoBa. Mamepianu
Bceyxpaincokoi 300n02iunoi kongepenyii « @ayna Yrpainu na mexci XX-XXI1

cm. Hosi konyenyii 300102iunux oocaioxcenvy. XapkiB, C 27-28.


https://doi.org/10.15421/281809
https://doi.org/10.15421/281809
https://www.researchgate.net/publication/331028563_The_faunistic_structure_of_beetles_Insecta_Coleoptera_in_herpetobios_of_urbocenosis_of_Kharkiv_city_Ukraine
https://www.researchgate.net/publication/331028563_The_faunistic_structure_of_beetles_Insecta_Coleoptera_in_herpetobios_of_urbocenosis_of_Kharkiv_city_Ukraine
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=znpkhnpu_bio_2018_20_11
https://doi.org/10.34142/2708-5848.2020.22.1.09

(Ocobucmuii enecox: niobip ma onpayiosanns iimepamypu, 30ip ma oopooxa
Gaxmuunoco mamepiany, HANUCAHHA Me3).

8 Hikoaenko, H.1O. (2017). Xyxemurp poaa Carabus (Coleoptera, Carabidae)
napkoB T. XapbkoBa. Mamepianu Mixcnapoonoi HAyKO80-NPaAKMu4Hoi
konghepenyii "llpupoonuua nayka i oceima: cy4acHuii Cmaw i nepcnexmusu
possumkyy. Xapxis, C. 35-36. (Ocobucmuti enecox 3000ysaua: niooip ma
onpayroeanus Jnimepamypu, 30ip ma obpobka Gakmuuno2o mamepiaiy,
HANUCAHHI me3).

9 Hikonenko, H.FO., (2018). Ilomepeaniii orisg TepHETOOIOHTHUX
tBepaokpminx (Coleoptera) mapkoBux HacamkeHb M. XapkoBa. Mamepianu [
Misxcnapoonoi xonghepenyii monooux yuenux: «Xapxiecbkuil npupoOHUYUL
Gdopymy. XapkiB. C. 78-79. (Ocobucmuii enecok: niodip nimepamypu, 30ip
ma o0bpodoxka ¢hakmuynoeo Mmamepiany, inmepnpemayis pe3yibmamis,
HANUCAHHs mes3).

10 Hikosienko, H.FO., (2018). Ilomepemniii ornsn TBEpAOKPWINX POAMHU
Carabidae (Coleoptera,) mapkoBux HacakeHb M. XapkoBa. Mamepiamu IX
3’130y Vkpaincoxoco ewmomonociunoeo mosapucmea. Xapkis. C. 88-89.
(Ocobucmuii enecok: niobip ma onpayiosanms rimepamypu, 30ip ma 06pooKa

Gaxkmuunoco mamepiany, inmepnpemauyisn pe3yibmamis, HANUCAHHs mes).

11 Hikoaenko, H.FO. Ta Hecrepenko A. I., (2019). Exonoro-daynictuanuii
orsim  TypyHiB Ttpuou Harpalini  (Coleoptera, Carabidae) mapkoBux
ypOorieHo3iB M. XapkoBa. Mamepianu Il Misichapoonoi kongpepenyii monooux
yuenux. «Xapxiecokutl npupooHuuuti @opym». Xapki. C. 75-77.
(Ocobucmuii  eénecok: onpayrosanns nimepamypu, 30ip ma 06podKa
pakmuuno2o mamepiany, HANUCAHHS Me3).

12 Hikoaenko, H.FO. Ta T'apkymra, [.A., (2019). [leski 0coOIMBOCTI CE30HHHUX
3MIiH 4YHCeIbHOCTI KyKiB-TypyHiB (Coleoptera, Carabidae) ypOorieHO3iB M.

XapkoBa. Mamepianu Midcnapoonoi 300.102iunoi Kougepenyii « Dayna



Ykpainu na mexci XX—XXI cm. Cman i OiopizHomanimms exocucmem
NPUPOOOOXOPOHHUX —mepumopiu, npucesauenoi 220 piunuyi 6i0 OHA
HAPOOXM#CEeHHS 0. 3asadcvko20. JIvgis.
C. 129-130. (ocobucmuii snecok: onpayroéanus nimepamypu, 00podKa
Gdaxmuunoco mamepiany, HANUCAHHS Me3).

13 Hikoaenko, H.FO., (2019). HoBi Ta ¢gayHicM4HO IiKaBl 3HaXIiJKU TYpyHIB
(Coleoptera, Carabidae) B ypOomeno3ax ™. XapkoBa. Mamepianu II
Misxcnapoonoi koughepenyii monooux yuenux: «Xapxiecbkuil NpupoOHUYUL
¢dopymy. Xapkis. C. 161-164. (Ocobucmuii enecox. niodip nimepamypu, 30ip
ma o006pobka axmuuno2o Mmamepiany, iHmepnpemayis pe3yIbmamis,

HANUCAHHs me3).



