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Kapoaw €.C. BunoBuii ckiaa Tta ekojoris kKoMmax-dinodariB JUCTSIHHUX IMOPIT
ypOo1ieHo3iB M. XapkoBa. — KBamidikariiiHa HayKoBa Mpails Ha paBax pyKOIIUCY.

Hucepraiiisi Ha 3100yTTS HAYKOBOTO CTyIEeHs JokTopa (dinocodii 3a
criemanpHicTIO 091 — «biosoris». XapkiBCbKUN HAIlOHAILHUM TeAaroriyHuin

yniBepcureT imeHi I.C. CkoBopoau, Xapkis, 2021.

Y nuceprtamii HaBEIEHO TEOPETUYHI y3araJibHEHHS Ta aHal3 JaHUX
CTOCOBHO BHJOBOTO CKJaay Ta CTPYKTYpH KOMIUIEKCIB inodariB, ixHIX
010€KOJIOTIYHUX OCOOJIMBOCTEH Ha JIMCTSHUX IOPOJax, IMOIIMPEHHS, TPOpIUHOI
aKTUBHOCTI Ta pPOJIi B yMOBax AaHTPOIOT€HHOTO HABaHTAXKEHHS B ypOOIeHO3ax
M. XapKosBa.

PoGoTa BMKOHaHA Ha aKTyaJbHY TE€MY, OCKUIbKH 3€JICHI HAca)KEHHS MICT
NPUKPAIIAIOTh JaHIMA(T, MiIHIMAIOTh HACTPIM JIOJEH, OYHMILYIOTh MOBITPSA BiX
NUJIy Ta BHUKUIIB TPOMUCIOBOCTI YW TPAHCIOPTY, aje Takli HacaJKEHHS
nepeOyBarOTh B yMOBaX BHCOKOTO AHTPOIIOTCHHOTO HABAHTAXKCHHS 1 € OUIBII
Ypa3IMBUMU JI0 HECTIPUSATIMBUX YMHHHUKIB CEPEIOBHUIIA, HIXK JIICH, IO OCOOJIHUBO
BUSIBJISIETHCS HA TJI1 3MIHM KJIIMATY.

EnToModayHy MiChKHX HacaJKeHb JOCTKYBaIM y 6araTb0X perioHax, ajie
4acTO MPUJIUISIIM yBary OKpeMHM TaKCOHOMIYHUM IpynaM KoMax. 3Ba)kalouu Ha
T€, U0 camMe CTaH KPOH € HAWBAXJIMBIIIMM IOKAa3HUKOM CTaHy JEpEB, KU
MO>KJIMBO OI[IHUTH OKOMIPHO, MU TIPUAUTHAIIN yBary Hacammepen came (irodaram.

JlocmiDKeHHsT B PI3HUX perioHax CBiUaTh MPO 3MIHU 301IBIIECHHS Y4acTi
KOMax 13 MOTAEMHHUM CIIOCOOOM KUTTS, @ TAKOXK 13 CHCHUM POTOBHM arapaToM, sKi
MEHIIIOI0 MIPOIO TIJAI0THCS BILIMBY 3a0py/IHIOBAaUiB HA MTOBEPXHI JIMCTS, BUJIB 13
MEHIIIUM PO3MIPOM OCOOWH, 3MEHIIEHHS y4acTl €pYNTUBHUX BHUIIB 1 IOSBY
aJIBEHTUBHUX (Uy’KO3€MHHUX ) 1HBa31MHUX BU/IIB. TOMY OJTHUM 13 BaXKIMBUX 3aB/IaHb
€ BUSIBIICHHS 3MIH Y CTPYKTYpl €HTOMOKOMILIEKCIB ypOOIleHO31B 3a ocTaHHi 50

pokiB. JlocnimkeHHs 010€KOJOTIYHUX 0COOMMBOCTI (inodariB B yMOBaxX MicCTa €



HEOOXIAHUM, OCKUIbKM KOMaxu 3 KOPOTKUM IIMKJIOM PO3BUTKY ILIBUIIE, HIXK
JepeBa, pearylTh Ha 3MiHy KIIMary 1 aHTPONOTeHHE HaBaHTAXCHHS 1
MIPUCTOCOBYIOTBCS JI0 HHMX, 30KpeMa 30UIBIIYIOYM KIJIbKICTh MOKOJIHH Ha pPIK,
TEPMIHU PO3BUTKY, MICIlSI 3UMIBJI Tomo. HacamkeHHs MICT € pi3HOMaHITHUMH 32
CKJIAJIOM POCIHMH 1 CTPYKTYpOIO, IO CTBOPIOE Pi3HI EKOJOT1YHI YMOBH IS
dinodarie. ToMy € TOUITBHUM OLIIHUTH MOIMIUPEHICTh (i1odariB JUCTIHUX TOPIJT
y MICBKUX HaCa/PKCHHSX PI3HUX KaTeropiii.

OCKUIbKM Ha KOXXHOMY JI€pEB1 PO3BHBAIOTHCS OJIHOYACHO JIEKiJIbKa BHJIIB
¢inodaris, IHTErpaTbHUM MOKA3HUKOM IXHBO1 TPO(IUYHOT aKTUBHOCTI € XapaKTepH1
O3HAKW TIOMIKOJDKEHHS JIUCTS — OOTpPWU3aHHS, MIHW, Tal, YKOJIW TOIMIO.
[TomupeHicTh WX O3HAK Ta YacTKa BWJIYYEHO! IUIONI JUCTKIB € BaKIIMBUM
NMOKa3HWKAMM TiJ] 4ac MOHITOPUHIY CTaHy 3€JIEHUX HAaca/PKeHb. 3Ba)kKaloyW Ha
poib (dinodariB, 30KkpeMa aJBEHTHUBHUX Y 3HIKEHHI JIEKOPATHMBHOCTI MICHKHX
Haca/DKEeHb HEOOXIHO YyIOCKOHAIWTH Ta 3acCTOCYBaTH OallOBY OIIIHKY iXHBOI
MOTEHI[IHOT MIKIAJTMBOCTI B ypOoIiieHo3ax M. XapKoBa.

3BakaouM Ha Te, MO TiJ BIUIMBOM 3MIHHM KJIIMAaTy Ta aHTPOIOTCHHOTO
HaBAaHTa)XCHHA 3MIHU CKJIaJy KOHCOPIIM KOMax Ta IXHbOT €KoJorii B ypOoreHo3ax
B1IOYBaIOThCS paHillle, HDK Yy JiicaX, 3a3HaueHl JOCHIKEHHS OaayTh 3MOTY
MPOTHO3YBaTH MOJKJIMBI HETaTUBHI HACIIAKU JJIS JICIB, SIKI MOXYTh BHUSBUTHUCS
Mi3HIIIE, 1 TONEPEIUTH iX.

VY po6oTi 3acTOCOBAHO MOJIbOBI 300pU Ta 00K KOMax (CTaHAAPTHUN METOJ
KOCIHHSI €HTOMOJIOTIYHUM CayKOM, Py4YHUU 30ip Ha POCIMHAX, 3pI3aHHA T1JIOK),
KaMmepaibHa o0O0poOka Marepiany (BH3HAUCHHS BHJIB KOMax, OIlIHIOBAHHS
MOKA3HUKIB TPO(DIYHOI AaKTUBHOCTI), aHAIITHYHI JOCHIIKEHHS (TIOPIBHSIHHS
cydacHoro ckiamy (inmodarip i3 myOmikamisiMi, €KCIEpTHA OIIHKA MOTEHIIHHOT
IIK1JTMBOCT1 KOMax ), CTATUCTUYHUN aHaJII3 JaHUX.

[Ting wac aHamizy y 3ele€HUX HACa/PKEHHSAX MicTa XapKoBa BH3HA4YeHO 143
BuaM Qinodaris i3 90 poaiB 26 poaAHH HIECTH PsIIIB KOMAX 1 OJHOTO PSAY KITIIIIB.

VY nopiBHsAHHI 3 60-MU pOKaMU MUHYJIOTO CTOJITTS BU3HAYEHO: 301IbIIIEHHS

kutbkocTi  BumiB  Tortricidae, 30aradeHHs CKJIaqy 4YYyKO36MHUMH BUIAMU:



Cameraria ohridella, Macrosaccus robiniella, Parectopa robiniella Ta
Phyllonorycter issikii, TOTBOE€HHSI KUTBKOCTI BUIB 13 HAMMBIOTAEMHUM CIIOCOOOM
KUTTS 1 TOTPOEHHS KIJIBKOCTI BHUJIIB 13 TOTAEMHUM CHOCOOOM >KUTTS, 3MEHILICHHS
KUTBKOCTI BHUJIIB BEJIMKOTO PO3MIPY; OMOBHEHHS MEPEiKy epyNTUBHUX BUAIB 32
paxyHok Hyphantria cunea, Acrocercops brongniardella, Cameraria ohridella,
Phyllonorycter issikii Ta Phyllonorycter populifoliella.

VY nopiBHSHHI 3 MEPIIMMHU POKaMH 1HBa3i1i KamTaHoBoro minepa (2008-2011
pp.), KOJM HOTO WIUIBHICTH BIApI3HsUIacs 3a OloTomamMu ¥ Majia TEHJCHINIO 0
30umbImeHHs, y 2017-2020 pp. auHamMika IIIBHOCTI MiH € TTOAI0HOI0 B YCIX THITax
HACa/HKeHb, BUJI PO3BUBAETHCS Yy TPHOX MOKOIIHHSIX HA PiK.

Cepen dinodariB 3eleHUX HacaKeHb XapKoBa BHU3HAYEHO BUIU
MoHOBOJIbTHHHI (70 BuAiB, abo 49,0 %), OiBombTuHHI (59 BuUAIB, a6o 41,3 %),
noiBosibTUHHI (11 BB, ado 7,7 %) Ta cemiBosibTUHHI (3 Buau, ado 2,1 %)

Bcranosneno, mo 6utbmricTs ¢utodarip 13 BIAKPUTUM CIIOCOOOM KUTTS (38
BUIIB, a00 46,3 %) 3UMyIOTh Ha CTajii iIMaro, i3 MTOTAEMHUM CTIOCOOOM JKUTTS — Ha
cranii ssuteuku (14 BumiB, a6o 51,9 %), 13 HaNIBNOTAEMHUM CIIOCOOOM JKHUTTS — Ha
cramii siusa (41,2 %). Yci BusiBIEHI KOMaxu-MiHEpH, IO 3WMYIOTh Ha CTajli
JSUTEYKH. 32 CIPHUATIMBUAX YMOB PO3BUBAIOTHCS Y IBOX—TPHOX MOKOJIIHHAX HA PIK.
Ha ctaaii imaro 3uMyroTh yCl BU3HA4Y€H1 JIUCTOIM Ta KJIOMHU Ta MAlOTh 2 TeHepallii
Ha pik. JlucToinu nepeBaxHo MOHO(DAru, a KJIOMH — MOJi(aru.

Ha TunoBux nicoBMX BHAax AepeB BU3HA4YCHO MoHaa 30 CHiIBHUX BUIIB
koMax-dinodaris, HaibOube — Ha mimuHl (Corylus) ta ny6i (Quercus) — 77 1 73
Buu (48,4 ta 45,9 % Bix yciX BU3HAYEHUX BHUIIB) BIATIOBIIHO.

BcranoBneno, 1mo BuAOBUN cKiaa komax-dinodariB € Halbararmmm y
Jlicomapky (105 Buzis, a6o 97,2 %), y mapkax BiH Bkitouae 67 BumiB (62 %), a 'y
BYJIMUHUX HacakeHHsX — 33 Buau (30,6 %). HaitOupiry mogiOHICTh KOMILIEKCIB
komax-(pinodariB BusBIEeHO y nmapkax i Jlicomapky.

VY 3eneHnX HAacaDKEHHSAX M. XapKOBa JIUCTA 3 OTBOPAMH, CIPHUYNHCHUMH
KoMaxamu-diodaraMu, BUSBIEHI HayacTille Ha B’5131, MiHU — Ha AyO0l, YKOJIH Ta

rand — Ha Jjumi. YacTka mIomi JUCTKIB, BHWJIYYEHOI KOMaxamMH 3 BIIKPUTHM



CHocoOOM JKHUTTS, € HalOIIBIIOK Yy B’sA3a, siceHa Ta Ay0a, MiHepamMu — y ay0a i
JIMIH, BHACIIJOK YKOJIIB — B JIUIIH, @ BHACIIIOK PO3BUTKY TajiB — y JIUIIHU, B 534 Ta
nyoa.

AHani3 TpodiuHOi aKTUBHOCTI (imodariB CBIAYUTH, IO MOIIKOHKEHICTD
JUCTST KOMaxaMH 3 BIAKPHUTHM CHOCOOOM JKUTTS y BHYTPIITHBOKBAPTAIBHUX
MocajKax He BIAPI3HIETHCS Bl BYJUYHUX, 3MEHIIYETHCS BiJl JIICOMAPKY JI0 MapKiB
1 By/HIlb, Y JOTJSIHYTHX MapKaX € MEHIIOI, HIK Y HEJOTISHYTHX, Ha BYJIUIIX Y
IEHTPl MICTa — MEHIIMMH, HDK Ha nepudepii, a Ha BYJHIIX 13 CUIBHUM PYyXOM
TPAHCIIOPTY — MEHIIMMH, HI)K Ha BYJIULAX 13 CTA0KUM PyXOM TPaHCHOPTY.

VY 10CKOHAJIGHO MiAX1J IO OI[IHIOBAHHS TOTEHIIMHOI MIKIJTMBOCTI KOMaXx-
¢ditodariB  MICBKMX HacaJ)KeHb, 30KpemMa oOyMoBiieHoi Oiosoriero (BOIL),
ymoBamu cepenoBuiia (COIIl) Ta 3arampHOi owikyBanoi mkigmuBocTi (311I) 3
ypaxyBaHHSIM OIIHIOBAHHSI IIUX MOKA3HMKIB IS PrutodariB JUCTKOBUX MIHEPIB Ta
¢dbutodariB 13 BIIKPUTHUM CIIOCOOOM KUTTSA Y JIUCTSHUX HACA/KCHHSIX BYJIHIIb,
napkiB 1 Jliconapky m. Xapkoga.

3acTocyBaHHS IIbOTO TIJIXOAY CBIJUWTh, IO 3arajbHa IIKIJJIUBICTh
¢inodariB i3 BIAKPUTUM CHOCOOOM >KHUTTS 30UIBLIYETHCS B PALY KIEH — JIUMa —
ny0 — siceH — B’513 1 BiJ BYJUIb 0 Jiconapky. [loka3HUK cepeTHbOTO BIIIYYCHHS
aucTs uMu (putodaramMu B 00CTEKEHUX HACAKEHHIX M. XapKOBa HE MEPEBUIILYE
10 %, ToOTO BOHM HE 3arPOKYIOTh CAaHITAPHOMY CTaHY JEPEB.

Pe3ynbTaTé MOpIBHSHHS CTPYKTYpH KOMILIEKCIB (uTodariB JTUCTIHUX
HacaKeHb 3a 50 poKiB Jal0Th 3MOTY OLIIHUTH TEHJAEHLIT 3MiH, 30KpeMa CTOCOBHO
30UTBINIEHHS KUTBKOCTI BUIB 13 TOTAEMHUM 1 HAITIBIIOTAEMHUM CIIOCOOOM JKHUTTS Ta
NPOHUKHEHHS W TOIMPEHHS aABCHTHBHUX BUAIB. OIIHIOBaHHS BOJBTHHIZMY
KOMax HaJa€ MOXJIMBICTh MPOTHO3YBaTH 3arpo3y 301IbIIEHHS YHCEIbHOCTI
HeOe3neyHux BUAIB. BiaMmiHHOCTI y mommpeHHs ¢inodariB y pi3HUX THIAX
HAaCca/DKEHb 1 Ha PI3HUX MOPOJax JAepeB JAa0Th 3MOTY BBOJIUTH 10 CKJIaay MOPOIH,
MEHIII ypa3iuBi 10 MOIIKOIKEeHHs. baoBe oIiHIOBaHHS MIKIATUBOCTI ¢inodaris €
JOLIIBHUM 3aCTOCOBYBATH y TIpOrpaMax MOHITOPUHTY, a METOAWKY aHami3y

METEOPOJIOTIYHUX MOKA3HUKIB Y 3B 53Ky 3 aHAJI30M CE30HHOTO PO3BUTKY KOMaXxX —



JUIS TIPOTHO3YBaHHS JAMHAMIKKA TOMYJAIIN, 1, 3a HEOOXITHOCTI, TEpPMIiHIB
3IIMCHEHHS 3aXUCHUX 3aXO0/IiB.

3a3HaueH1 METOJIMYHI MOJIOKEHHS MOXYTh OYTHU BOPOBAIKEH] Y TISUIBHICTD
CKII «XapkiB3zenenOyn», a TakoX Yy HaBYAJIbHUN TMpoOLEC MPUPOTHUIOTO
dakynpreTry  XapKIBCBKOTO  HAI[IOHAJBLHOTO  IEJAaroriyHoro  yHIBEPCUTETY
iMm. I'.C. CxoBopoau mij dYac MIATOTOBKM Ta BUKIaAaHHSA KypciB «lIpukiamHa
SHTOMOJIOTIS Ta €KOJIOTisl KoMax» 1 «biolHauKais), a TaKoXK Mia9ac MPOBEICHHS
HaBYAJILHOT MOJIHOBOI IPAKTUKHU CTYACHTIB MPUPOJHUYOTO (aKyJIbTETY.

KawouoBi caoBa: ¢imodaru, cmoci® IKUTTSA, CE30HHUNA PO3BHUTOK,

0COOIMBOCTI JKUBJICHHSI, IONTUPEHICTh, ITKIIJTUBICTh.
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SUMMARY

Kardash E.S. Species composition and ecology of philophagous insects in
deciduous trees of urbocenoses of Kharkiv city. — Qualifying scientific work on
the rights of the manuscript.

Thesis for a Doctor of Philosophy Degree, Speciality 091 — «Biology». H.S.
Skovoroda Kharkiv National Pedagogical University, Kharkiv, 2021.

The dissertation presents theoretical generalizations and analysis of data on
the species composition and structure of phyllophagous complexes, their
bioecological features on deciduous trees, distribution, trophic activity, and role in
anthropogenic load in the urban coenoses of Kharkiv.

The work is done on a topical issue, as urban greenery beautifies the
landscape, lifts people's spirits, cleans the air from dust and emissions from
industry or transport, but such stands are under high anthropogenic pressure and
are more vulnerable to adverse environmental factors than forests, especially
manifested against the background of climate change.

The entomofauna of urban stands has been studied in many regions, but
attention has often been paid to individual taxonomic groups of insects. Due to the
fact that the condition of the crowns is the most important indicator of the
condition of the trees, which can be assessed roughly, we paid attention primarily
to philophages.

Studies in different regions show the increase of hidden-living insects, as

well as with the sucking oral apparatus, which are less exposed to contaminants on



the leaf surface, species with smaller individuals, reduced participation of eruptive
species and alien invasive species. Therefore, one of the important tasks is to
identify changes in the structure of entomocomplexes of urban coenoses over the
past 50 years. The study of bioecological features of phyllophages in urban
conditions is necessary because insects with a short development cycle respond
faster than trees to climate change and anthropogenic load and adapt to them,
including increasing the number of generations per year, development time, sites of
hibernation, etc. Urban stands are diverse in plant composition and structure,
which creates different ecological conditions for philophages. Therefore, it is
advisable to assess the prevalence of deciduous phyllophages in urban stands of
different categories.

Since several species of phyllophages develop at the same trees, an integral
indicator of their trophic activity is the characteristic signs of leaf damage -
gnawing, mines, galls, punctures, etc. The prevalence of these traits and the share
of removed leaf area are important indicators when monitoring the condition of
green stands. Given the role of philophages, in particular adventitious in reducing
the decorativeness of urban stands, it is necessary to improve and apply a score
assessment of their potential harmfulness in the urban coenoses of Kharkiv.

Given that under the influence of climate change and anthropogenic
pressure, changes in the composition of insect consortia and their ecology in urban
coenoses occur earlier than in forests, such studies will predict and prevent
possible adverse effects on forests that may occur later.

Field collection of insects and evaluation of their density or occurrence
(using an entomological net, manual collection on plants, cutting of branches), in-
house examination (identification of insect species, assessment of trophic activity),
analytical research (comparison of modern phyllophagous composition with
publications, expert assessment of insect injuriousness), statistical analysis of data

were used.



During the analysis, 143 species of philophages from 90 genera of 26
families of six orders of insects and one order of mites were identified in the green
stands of Kharkiv.

Compared to the 1960s, the number of Tortricidae species has been
increased, the species composition has been enriched with alien species:
Cameraria ohridella, Macrosaccus robiniella, Parectopa robiniella, and
Phyllonorycter issikii. the number of semi-hidden insects has doubled and the
number of hidden insects species has tripled; the number of large species
decreased; the list of eruptive species increased due to Hyphantria cunea,
Acrocercops brongniardella, Cameraria ohridella, Phyllonorycter issikii, and
Phyllonorycter populifoliella.

Compared to the first years of chestnut miner invasion (2008-2011), when
its density differed by habitats and tended to increase, in 2017-2020 the dynamics
of mine density is similar in all types of plantations, the species develops in three
generations per year.

Among the phyllophagous of green stands of Kharkiv, monovoltine species
(70 species, or 49.0%), bivoltinous (59 species, or 41.3%), polyvoltine (11 species,
or 7.7%), and seven-volt (3 species, or 2.1%) were identified.

It was found that most open-living phylophages (38 species, or 46.3%)
overwinter in the adult stage, with a hidden lifestyle at the stage of pupae (14
species, or 51.9%), with a semi-hidden lifestyle - at the stage of egg (41.2%). All
detected miners that overwinter at the pupa stage, under favorable conditions
develop in two or three generations per year. All identified leaf beetles and bugs
overwinter as adults and have 2 generations per year. Leaf beetles are mostly
monophages, and bugs are polyphages.

More than 30 common species of phyllophagous insects have been identified
on typical forest tree species, the most in hazel (Corylus) and oak (Quercus) - 77
and 73 species (48.4 and 45.9% of all identified species), respectively.

It was found that the species composition of phyllophagous insects is the

richest in the Forest Park (105 species, or 97.2%), in parks it includes 67 species



(62%), and in street stands 33 species (30.6%). The greatest similarity of
phylophagous insect complexes was found in parks and Forest Park.

In the green stands of Kharkiv, leaves with punctures caused by
phyllophagous insects are most often found on elm, mines - on oak, punctures, and
galls on lime. The share of leaf area removed by insects with an open lifestyle is
the largest in elm, ash and oak, by miners - in oak and lime, with punctures - in
lime, and with galls - in lime, elm, and oak.

Analysis of the trophic activity of phyllophages shows that the damage to
leaves by insects with an open lifestyle in intra-quarter stands does not differ from
streets, decreases from the forest park to parks and streets, in parks with care is less
than in parka without it, in the city center - less than in the periphery, and in the
streets with heavy traffic - less than in the streets with low traffic.

The approach to assessing the potential harmfulness of phytophagous insects
of urban stands, in particular, due to bionomically determined harmfulness (BDH),
environmentally determined harmfulness (EDH), and generally expected
harmfulness (GEH), has been improved, taking into account the assessment of
these indicators for leaf miners and open-living phytophags in streets, parks and
Forest Park of Kharkiv.

The application of this approach shows that the general harmfulness of
phylophages with an open lifestyle increases in a row of maple - linden - oak - ash
- elm and from the streets to the forest park. The rate of average leaf extraction by
these phyllophages in the surveyed stands of Kharkiv does not exceed 10%, i.e.
they do not threaten the health condition of trees.

The results of comparing the structure of phyllophagous complexes of
deciduous stands over 50 years allow us to assess the trends, in particular regarding
the increase in the number of species with a hidden and semi-hidden ways of life
and the penetration and spread of alien species. Assessment of insect voltinism
makes it possible to predict the threat of an increase in the number of dangerous
species. Differences in the distribution of philophages in different types of stands

and in different tree species make it possible to introduce into the composition of



the tree species, less vulnerable to damage. Scoring of phyllophagous pests should
be used in monitoring programs, and the method of analysis of meteorological
parameters in connection with the analysis of seasonal development of insects - to
predict the dynamics of populations, and, if necessary, the timing of protective
measures.

These guidelines can be implemented in the activities of Specialized
Communal Enterprise "Kharkivzelenbud", as well as in the educational process of
the Faculty of Natural Sciences of Kharkiv National Pedagogical University during
the preparation and teaching of courses "Applied Entomology and Ecology of
Insects" and "Bioindication", as well as during the field training of students of the
Faculty of Natural Sciences.

Key words: philophags, mode of life, seasonal development, feeding habits,

spread, injuriousness.
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