AHOTAIIA

Tumuyk  KIO. ApTpononoiHauKaiisi JECTPYKTHUBHUX  COIIAJIbHUX  Ta
arpoBHpOOHUYMX BIUIMBIB Ha €KOJOT14YHI cucTeMu. — KBamigikaiiiiHa HaykoBa mparis
Ha MpaBax PyKOMHCY.

Hucepraitiss Ha 3700yTTS HAyKOBOrO CTyIHeHs JokTopa ¢ditocodii 3a
cnemianpHicTiIO 101 — Exonorisa. — JIHINPOBChKUN HAIIOHAJIBHUN YHIBEPCUTET iMEHI
Omnecs 'onuapa MOH VYkpainu, quinpo, 2021.

VY aucepraiii JOCHIIKYETHCS JOLUIBHICTD BUKOPUCTAHHS WJICHHCTOHOTHX
(maBykiB, OJKIUI) ISl 1HAMKALIi JECTPYKTUBHHMX COLIAJIBHUX Ta arpOBHPOOHHYUX
BIUIMBIB, TPYHTYIOUMCh Ha KOHIIEMIi comianbHo-ekojoriunoi cucremu (CEC) nHa
rpajiieHTI yMOB YepHIBELbKOI 001acCTi.

VY3aranpHEeHO cyd4acHl BIJOMOCTI HIOJI0 Y4YacTl YJEHUCTOHOTMX Yy HAaJaHHI
C€KOCUCTEMHHUX TIOCHyr Ta iX OloiHJuKamiifHoro mnorteHuiany. IIpoananizoBaHo
BITYM3HSIHUN 1 3apyOixuauid gocBin Bukopuctanus Apis mellifera L., 1758 ta maBykiB
(Araneae) sK IHIAMKATOpPiB CTaHy €EKOCHCTEM. YCTaHOBJICHO, IO MOXKJIHMBOCTI
apTPOINOAOTHANKALIIT JOCTIIKYIOTBCSA OJJTHOOIYHO 3 aKIIEHTOM Ha €KOJIOT14YHY CKJIaJ0BY
JaHAmAdTIB, TOAl SIK YMHHHUKM COLIAJIBHOI MPUPOIU 3aUIIAIOTHCA 1033 YBaroro
HAYKOBIIIB.

OOrpyHTOBaHO HAasIBHICTh CTPIMKOTO TIpajJiiEHTa yYMOB B aJMiHICTPATUBHUX
Mexkax UepHiBerbkoi oomacTi. Y nmaHamadTHO-eKOJIOTIYHOMY BUMIPI BiH JIEMOHCTPYE
nepexiJl BiJ TIPChKOTO JO PIBHUHHOTO PENbe]y; y COIaIbHO-EKOJIOTTYHOMY — Bij
TPaIUIIHHOTO CHOCO0Yy BEIEHHs TOCMOoAapcTBa 10 iHTeHcuBHOro. Ha oOpanomy
TPaie€HT] JUIsl CUTYallIMHOTO aHalli3y BWJAUIGHO TPHU TOJITOHU: «TPATUITIAHUN,
CIPOMIKHHUI» Ta «IHTCHCUBHUI.

HocnipkeHHs: oxoruoe Tpu Onoku. Ilepmuit GJIOK CTOCY€TbCS TMOLIYKY
MEPCIICKTUBHUX CHH- 1 JCMEKOJIOTIYHMX TIOKa3HUKIB Araneac JuIs 1HJMKAIIii
JNECTPYKTHBHUX  arpOBUPOOHWYUX  BIUIMBIB. YCTaHOBJIICHO, IO XOPTOOIOHTH
XapaKTEePU3yBAIKNCS HAWUBUIIMM BUIOBHUM 0araTCTBOM 1 PI3HOMAHITTSM, IO
CTHOHYKAJIO HaC JI0 1X MOJANbIINX TOCIKEHb.

AHaJ3 CTPYKTYpH apaHEOKONMJICKCIB, IO HACEIsATh OIOTONMU 3 PI3HUM

XapakTepoM JECTPYKTHMBHHX arpOBUPOOHHUYMX BIUTUBIB y MEXax TEPUTOPI



«TPAJIUIIITHOTO»,  «IPOMDKHOTO» Ta  «IHTEHCHUBHOTO»  IIOJITOHIB  JIO3BOJIUB
BUOKPEMHUTH BHJM 3 BHCOKOIO 1H()OPMATUBHOIO MIHHICTIO IOJO JA1arHOCTYBaHHS
arpoBupoOHMYMX BIUTMBIB. Argiope bruennichi (Scopoli, 1772) i Microlinyphia pusilla
(Sundevall, 1830) moxyTh OyTH peKOMEHJOBaHI i OloiHAMKAIii O10TOMIB 3
Hu3bkoro, a Porrhomma microphthalma (O. Pickard-Cambridge, 1871) — 3 Bucokoro
IHTEHCUBHICTIO JCCTPYKTUBHUX AarpoBUPOOHUYMX BIUIUBIB. ApaHEOKOMIIJIEKCU
JMOCIITHAX  JIJISHOK ~ XapaKTepU3YIOThCS  BIACYTHICTIO  BHJIIB  €YJOMIHAHTIB;
3arajJbHONPUMHATI CHHEKOJIOTIYHI 1HAEKCM HE BHSIBUIM BUCOKY 1H()OpPMATUBHY
[IHHICTh IIOAO JIIaTHOCTYBAHHS  JCCTPYKTUBHUX arpoBUPOOHUYMX  BIUIMBIB.
HaTtomicTe BoHU 100pe Bi10Opa3uiIn HEraTUBHUM BILUIMB BUPOILYBAaHHS €HEPTETUYHHUX
KyJIbTYp Ha CTPYKTYPY apaHEOKOMILJIEKCIB MaBYKIB-TepIETOOIOHTIB B yMOBax
arpoeKOCUCTEM JOCIITHUX AUITHOK ByKOBHMHCBHKOI JIepKaBHOT CIIIbCHKOTOCTIONAPCHKOT
nocimignoi cranmii HAAH Vkpainu. JloBeneHo BHUCOKY 1HQOpPMAaTHBHY IIHHICTb
neMekosoriunux mokasHukiB Xerolycosa miniata (C.L. Koch, 1834): Bux Hamae
nepeBary JUISHKaM 13 BUIOUM  (DITOPI3BHOMAHITTAM. Y CTAHOBJIEHO MOPYIIEHHS
CE30HHOT JIWHAMIKM BHJIYy Ha [ISHKAX BHUPOIIYBAaHHS CHEPIETHYHUX KYJIBTYP:
3MEHIIIEHHS TUHAMIYHOT IIUTPHOCTI ¥ €IIMIHAIII0 TPABHEBOTO IMIKY YHCEIHHOCTI.

PerionanbHuil mepenik BUAIB MaBYKiB JOMOBHEHO HOBUMH (payHICTUYHHUMHU
snaxigkamu: Cheiracanthium punctorium (Villers, 1789), Atypus piceus (Sulzer,
1776), Thomisus onustus Walckenaer, 1805.

Hpyruil 670K TOCHIKEHHSI MPUCBIYEHUI aHalli3y JOULIBHOCTI BUKOPUCTAHHS
Apis mellifera 3 meroro iHmuKallii AECTPYKTUBHHX arpOBUPOOHMYMX BIUIMBIB Ha
OCHOBI BHBYCHHS €IMI300TMYHOI CHUTYyallll MO0 1HBa3iWHUX XBOpOoO O/KUI Ha
JOCIIKEHOMY — TpajieHTi. [IpoanamizoBaHo crTaTUCTU4HI JdaHi  UepHiBeIbKoi
perioHansHO1 JepkaBHOi sabopatopii [epkaBHoi ciayxOu VYkpaiHm 3 NHUTaHb
0€3MeYHOCTI Xap4yoOBHUX MPOJYKTIB 1 3aXUCTy crnoxkuBauiB 3a nepioa 2014-2020 pp.
BusiBjieHO KOnMMBaHHS 4acTKH MPpo0, MO3UTHBHUX HA 8apoo3, y Mexax 1,38 % — 26,79
%, Ha Ho3emo3 — 0,33 — 9,34 %. Pe3ynbraTu BIacHUX JIOCTIIHKEHb 3aCBITYMIIM, IO

yCepellHeHa 1HBA30BaHICTh OJPKOJIMHOIO MIAMOPY Ta PO3IUIONY IIOAO Bapoo3y
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cranoBuia 34,80+14,97 % 1 38,98+9,51 % BianoBigHo. YacTka KOJOHIH, jJe criopu
Nosema spp. He BusiBIeHI, KommBanacs Big 17,65 % mo 52,63 % st mocmipKeHux
paifoniB  YepniBernpkoi oOmacti. Jlas pemTd  KOJOHIM  yCTaHOBJEHO pi3HI
CHIBBIJIHOLIEHHS CIIA0KOT0, CEpeAHBOr0 Ta CUJIBLHOTO CTYMEHIB ypakeHHs. [lokazaHo
HalOUTbII ~ HeOe3nmeYHWii  TpOsSB  BapOO3HO-HO3EMO3HOI  MIKCT-1HBa3li  y
CropoxuHenbkoMy Ta XOTHHCHhKOMY paiiOHax.

IcrotHa 1iHBa3oBaHicTh Ojpkinm Varroa destructor cmopuyuHsI€ TIMPOKE
3aCTOCYBaHHA OJKOJISIpaMH MPOTHBAPOO3HUX MpernapaTiB. [IpoaHanizoBaHo cUTyallio
HAa PUHKY NPOTHUBAPOO3HUX IpemnapariB YKpaiHu cTtaHoM Ha BepeceHb 2020 p.
Ckmaneno nepenik 31 136 HailMeHyBaHb, JOCTYNHHMX YKPAaiHCBKUM OJKOJSIpaM, Ha
ocHoBl 10 mitounx pewyoBuH. OTpuMaHi pe3yJbTaTH BKa3ylOTh Ha HEJIOCKOHAJICTh
ICHYI0YO1 CUCTEMH KOHTPOJIIO 32 OE3MEYHICTIO, SKICTIO, €EKTUBHICTIO BETEPUHAPHUX
npemnapariB, iX BHUPOOHHUIITBOM, IMIOPTOM 1 peanizaiieo. BusiBieHo BuUMagku
MOpYIICHHST OJKOJISIpaMu 1HCTPYKIIM 1 3aCTOCYBaHHS (PEHKOBUX MPOTUBAPOO3HHUX
npenapatiB. Lledl Ta iHII QakTopu pU3UKY, MOB’A3aH1 3 MPaKTUKaMHU OKUIbHULITBA,
JIOBOJIATh CYMHIBHICTh alliIMOHITOPUHTY O€3 ypaxXyBaHHS YMHHUKIB BIUIMBY OJKOJISIpa
(HampuWKIIaJa, CBOEYACHICTHh MJIarHOCTUKH YHCICHHHUX XBOpOO OJDKIJI, HaJIeKHA
MIITOTOBKA KOJIOHIM M0 3WUMIiBII, 3a0e3medeHicTh skicHOi miaroxaismi). Lle moBeno
aKTyaJbHICTh KOMIUICKCHOTO aHaJli3y CHCTEMHU «OK0JI1a-TI0IMHAY.

OcranHiil OJIOK HAIUX JOCHIPKEHb — II€ aHaji3 CTaHy CUCTEMH «0O0dco/a-
JIOOUHA» METOA0M (POKyC-Tpyn Ha COIIIOEKOJOTIYHOMY TrpafieHTi YepHiBeIbKoi
obmacti. Mexi  JOCHKEHOTO  Tpaji€eHTa  OKPECIIOIThCS  TPATUIIAHOIO
CUIBCHKOTOCTIOAAPCHKOI0 CUCTEMOIO Ha 3aXO0/1 Ta IHTEHCUBHUM arpoOBUPOOHUIITBOM Ha
cxomi. 3a pesymbratamMu poOoTH y 15 dokyc-Tpymax Ha «TPagUIIHHOMYY,
MPOMDKHOMY» Ta «IHTEHCHBHOMY» IIOJIITOHAX, BHOKpemJeHOo 33 Temu, Kl
CTOCYIOThCSI OJKUIBHUIITBA, 370pPOB’Sl Ta MPOAYKTUBHOCTI OJKOJIMHUX KOJIOHIA. Ha
OCHOBI OTpPUMaHUX JAaHUX I[IOKAa3aHO BAXKIMBICTh COIIAIBHOI IMiJICHCTEMH IO/
JOCITIKEHOT MOJIeNi, a TaKOXK Ha HEOOX1JTHICTh 3aCTOCYBAaHHS MIKIUCIUILIIHAPHOTO

nigxonay B anainizi CEC.
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Ha ocHOBiI OTpuMaHMX pe3yNbTaTiB 3pOOJIEHO BHCHOBOK, IO BUKOPUCTAHHS
sraganux rpyn Arthropoda y OGloiHAMKAIITHUX AOCHTIKEHHIX MOXKe OyTH HE JIUIIe
TEOPETUYHOIO, a ¥ eMIipuYHOI0 0a30i0 i CTBOPEHHS CHUCTEMH MOHITOPUHTY
HaBKOJIMIIHBOTO CEPEIOBUINA, 110 J03BOJIUTH 3iIHCHIOBATH €(EKTUBHUNA MEHEIKMEHT
y PI3HHUX THIIaX COLI0EKOCHCTEM, BIUTMBATH Ha 1X CTaH 1 MPOTHO3YBAaTH iX 3MiHH.

KirouoBi ciioBa: Gioinaukarisi, Arthropoda, Araneae, apanecokomiuiekcu, ApIs
mellifera, couianpHO-eKkONOTiYHA cHcTeMa, NaHAMA(QTHUN TPamie€HT, IOJITOHH,

cucrema «0jpkoa-moauHay, Varroa, sapoos, Nosema spp., HO3eM03.
ANNOTATION

Tymchuk K.Yu. Arthropods as indicators of destructive social and
agricultural effects on ecological systems. Manuscript.

Thesis for the degree of Doctor of Philosophy (PhD) in speciality 101 —
Ecology. Oles Honchar Dnipro National University, Dnipro, 2021.

The thesis is aimed at the study of the expediency of using spiders and bees as
indicators of destructive social and agricultural effects. The study was carried out in a
gradient of social and ecological system (SES) conditions in Chernivtsi region.

The current information on the role of arthropods for the provision of ecosystem
services, and their bioindication potential, was summarized. Literature on using Apis
mellifera L., 1758, and spiders (Araneae) as indicators of ecosystem status was
analysed. It was concluded that the possibilities of arthropodoindication had been
studied unilaterally with an emphasis on the ecological component of landscapes,
while the factors of social nature had remained out of the attention of scientists.

The Chernivtsi region forms a steep gradient in social-ecological conditions. In
the landscape-ecological dimension, it demonstrates the transition from mountain to
plain relief; in socio-economic — from the traditional way of subsistence farming to
intensive agriculture. Three strata (polygons) «traditional», «intermediate» and

«intensive» were selected for situational analysis on the gradient.
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The thesis covers three blocks of empirical studies. The first block concerns the
search for promising syn- and demecological characteristics of Araneae to indicate
destructive agricultural effects. It was found that hortobionts are characterized by the
highest species richness and diversity, which prompted us to further study.

The analysis of the structure of spider assemblages inhabiting biotopes with
different types of destructive agricultural effects within the territories of «traditionaly,
«intermediate» and «intensive» strata allowed singling out species with high
informative value in diagnosing agricultural impacts. Argiope bruennichi (Scopoli,
1772) and Microlinyphia pusilla (Sundevall, 1830) can be recommended for
bioindication of biotopes with low, and Porrhomma microphthalma (O. Pickard-
Cambridge, 1871) — with high intensity of destructive agricultural effects. Spider
assemblages of experimental sites were characterized by the absence of eudominant
species; common synecological indices did not show high informative value in
diagnosing destructive agricultural effects. Instead, they reflected well the negative
impact of growing energy crops on the structure of herpetobiont spider assemblages in
the agroecosystems of the Bukovynian State Agricultural Research Station of NAAS
of Ukraine. Demecological parameters of Xerolycosa miniata (C.L. Koch, 1834)
showed that this species is a good indicator of phytodiversity. Seasonal dynamics of
the species in the areas of energy crops cultivation demonstrate clear deviations in
terms of reduction of the dynamic density and elimination of the May population peak.

New faunal findings: Cheiracanthium punctorium (Villers, 1789), Atypus piceus
(Sulzer, 1776), Thomisus onustus Walckenaer, 1805 were added to the list of spider
species of Chernivtsi region.

The second block of the study is aimed at analysing the feasibility to indicate the
destructive agricultural effects based on the study of the epizootic situation of invasive
diseases of bees on the studied gradient. The statistical data of the Chernivtsi Regional
State Laboratory of the State Service of Ukraine for Food Safety and Consumer

Protection for the period of 2014-2020 were analysed. The proportion of samples
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positive for varroosis varied from 1.38 to 26.79%, and for nosemosis from 0.33 to
9.34%.

The results of our own field work showed that the average infestation of worker
bees and brood with varroasis was 34.80 = 14.97% and 38.98 + 9.51%, respectively.
The proportion of colonies where spores Nosema spp. were not detected is ranged from
17.65% to 52.63% for the studied areas of Chernivtsi region. For the rest of the
colonies, different ratios of weak, medium and strong degrees of infestation were
established. The most dangerous manifestation of varroa-nosemosis mixed invasion
was observed in Storozhynets and Khotyn districts.

Significant infestation of bees with Varroa destructor causes widespread use of
drugs against Varroa by beekeepers. The situation of anti-varroa drugs on the market
in Ukraine as for September 2020 has been analysed. A list of 136 drug brands
available to Ukrainian beekeepers has been compiled. They were based on 10 active
substances. The obtained results indicate the imperfection of the existing system of
control over the safety, quality, effectiveness of veterinary drugs, their production, sale
and use. Cases of violation of instructions by beekeepers and use of fake anti-varroa
drugs have been revealed. This and other risk factors associated with beekeeping
practices proved the doubtfulness of apimonitoring without taking into account the
factors of the beekeepers’ influence (for example, untimeliness of diagnosis of
numerous bee diseases, proper preparation of colonies for wintering, qualitative
feeding). This proved the relevance of a comprehensive analysis of the social-
ecological aspects of the «bee-human™ system.

The last block of the research is devoted to the analysis of the state of the «bee-
humany system by using the focus group method on the socio-ecological gradient of
Chernivtsi region. The boundaries of the studied gradient are defined by the traditional
agricultural system in the west and intensive agricultural production in the east.
According to the results from 15 focus groups on «traditional», «intermediate» and
«intensivey regional strata, 33 topics related to beekeeping, health and productivity of

bee colonies have been identified. Based on the obtained data, the importance of the
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social subsystem in relation to the studied model has been shown, as well as the need
to apply an interdisciplinary approach in the analysis of SES.

Based on the results, it has been concluded that the use of spiders and bees in
environmental monitoring system will promote effective assessment of social-
ecological systems, their management and further development.

Key words: bioindication, Arthropoda, Araneae, spider assemblages, Apis
mellifera, socio-ecological system, landscape gradient strata, «bee-humany system,

Nosema spp., Varroa, varroosis, nosemosis.
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