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due to pest infestations (aphids). Sunny conditions have been shown to optimise morphological
parameters (height 175 +* 5 cm, stem diameter 2.3 + 0.2 cm), seed productivity (200 = 20
seeds/inflorescence, viability 85 + 5 %) and nectar yield (1200 kg/ha over 36 days flowering). These
results surpass those of traditional honey plants (buckwheat — 200 kg/ha, phacelia — 170 kg/ha) and
reinforce the sustainability of beekeeping in the context of 20—25% honey yield reductions in 2024—
2025 due to war and climate anomalies.

The practice of cultivating crops on degraded lands (wastelands, ravines with a pH range of 6.5—
7.8) has been shown to have several key benefits. Firstly, it has been demonstrated that this method
can restore soil fertility, with an increase in humus of between 1-2 % over a period of two years.
Secondly, it has been observed that this practice can enhance biodiversity, as evidenced by an increase
in the Shannon index from 1.5 to 2.8, which is attributable to the attraction of pollinators. Thirdly, it
has been shown to reduce erosion and foster ecosystem resilience, aligning with the United Nations
Sustainable Development Goals (SDGs) 13 and 15. The pharmacological potential of echinopsine
alkaloid (which includes neurostimulatory, cardioprotective, anticancer, and immunomodulatory
properties) has the potential to open avenues for novel drug development, with the result that it can be
integrated into the bioeconomy. Genetic variability (65-80 % polymorphism via RAPD markers)
ensures a high degree of adaptability to anthropogenic pressures, including war contaminations. The
study’s innovation lies in its comprehensive ecological modelling of causal relationships between
climatic factors, growth conditions, and ecosystem services, with recommendations for integration into
degraded land restoration programmes (avoid shading due to pest risks, optimise sowing at 3 cm
depth, conduct agroecological monitoring using GIS technologies, and investigate microplastics and
war pollutants’ impact on productivity). The findings of the study propose a strategy for sustainable
agroecosystem development in Ukraine, promoting biodiversity and regional economic recovery.

Key words: Echinops exaltatus Schrad., degraded lands restoration, biodiversity, nectar productivity, climate
change, Western Podillia.
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PE3YJbTATH 3ACTOCYBAHHS IHCEKTUIITUIHUX
IPEITAPATIB JEBIMEKTHH OPAJIbHUU, HEOCTOMO3AH
TA EKTOCAH Y BOPOTBBI 3 IKCOAOBUMMU KJIIIAMH

HaBeneno pe3ynbTaTé 3acTOCYBaHHS CHHTETHYHHX IIpeNapaTiB JeBIMEKTUH OpaIbHUM, HEOCTOMO3aH,
eKkTocaH sl OOpoTHOM 3 EKTOmapa3uTaMH TBApHH Ta IX MOKIMBE 3aCTOCYBaHHS IUIsI OOMEXKEHHS
YUCEIBHOCTI IKCOMOBUX KIIIIB O€3MOCcepelHhO y CepeloBHINi. BCTaHOBICHO, IO HAWOIBII
e(DeKTUBHUMHU B IThOMY BIJHOIIICHHI € €KTOCaH i HEOCTOMO3aH y KOHIGHTpaIlisx 3—5 %, mpu oMy
100 % netanbHUl eEKT AOCIATAETHCS BXKE MPOTIAroM 5—10 XB Micis NOTPAIUIIHHS KX TpenapariB Ta
TLJIO KJIIIIIB.

Jocmimkeni mpermapaTd MOKHa 3aCTOCOBYBaTH It OOpPOTHOM 3 IKCOMOBMMH KIIIIAMH Ha
HEBEJIUKUX MPHUPOAHUX a00 ypOaHi30BaHMX TEPUTOPISX y KOHLEHTpamisx Big 1 10 5 % muisixoM ix
PO3NIIIIIOBaHHS NPH Oe3M0cepeIHi i MPUCYTHOCTI KIILIiB.
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Knouosi cnosa: cunmemuuni npenapamu, iHCeKMuyuou, akapuyuou, iKkcooosi Kiuyi.

Ixkconosi ki (Ixodidae) € HeOe3MEYHNMHU IEPEHOCHUKAMH IIUPOKOTO CIIEKTPY NaTOreHHHUX areHTiB,
30KpeMa 30yAHMKIB xBopoOu Jlaiima, aHamina3mosy, 0a0e3io3y, pikeTrciosiB, epnixio3iB Ta iHIIUX
1H(]EKITiH, IO CTAHOBIIATH CYTTEBY 3arpo3y IS 3A0POB’ S SIK JIOAUHH, TaK 1 TBAPHH.

OmHuM 13 CTPATETIYHO BAKIUBUX HAIPSMKIB BHUPIMICHHS MPOOIEMU OOMEKEHHS YHUCEITHHOCTI
KJIIIB, @ pa30M 3 TUM 1 OIIMPEHHS KIiIIOBUX iH(QEKIiH € 3acToCyBaHHS O10MOTIYHUX 1 CHHTETHYHHX
TpenapariBb, SKi BHKOPUCTOBYIOTHCS SIK JIJIT OOPOOKH TEPUTOPIN, TaK 1 I 3aXUCTY TBAPHH 1 JIIOIUHU
BiJ yKyciB KimtiB [12].

[MepmuM akapunuaoM, SKAH NOYaId BUKOPHCTOBYBAaTH B OOpOTHOI 3 kimimamu me 1895 por,
O0yB mum’sik [2]. Ilpore Bke BcepeanHi XX cTOMITTS OyJio BHABICHO CTIHKICTH KIIIIIB OO LBOTO
npenapaTy. BukopucTaHHS CHHTETMYHMX AaKapuIMIIB € HaHIOMIMPEHIIIUM METOIOM, SIKUH
BUPOOHUKHM BUKOPHUCTOBYIOTH JAJIs1 00poTHOM 3 Kititamu [5, 7, 14, 20].

JpyruM TOKOJIHHAM 1HCEKTULMIAIB OyJIM CHHTETHYHI XJIOPOPraHiuHi PEYOBHHH, TiCHO
MoB’s13aHi 3 quxiop-audenin-rpuxioperanom (IJIT), kapbamatamu Ta opranodocharamu. Octanne
OB’ SI3aHE 3 HEPBOBO-MAPATITHYHOK PEUOBHUHOIO (DOCTEHOM, SIKA BHKOPHUCTOBYBAJIACS SIK 30pOS Iif
yac [lepmoi cBiToBoi BiiiHU [4]. TpeTe MOKONIHHSA MICTHTh CHHTETWYHI MIpETPOigM Ta aMiAWHH.
CyuacHe TOKOJIHHS aKapUIUIHUX IpernapaTiB MICTUTh MEHIIe (EeHUImipa3oiry, peryisTopa pocTy
KOMax 1 MakpOIMKIIYHUX JIAKTOHIB, SKi € TOKCHYHUMH CIOJyKaMH ISl TBApPHH 1 HABKOJMITHHOTO
cepemoBuma. Lli cmomyku Hapa3i € HailOinbplII BHUKOPHUCTOBYBAaHMMHU aKapHLUAaMH B Iporpamax
00poTHOH 3 KITilaMu B ycboMy cBiTi [18].

CygacHi TiIX0au iHTETPOBAHOTO KOHTPOITIO 0a3yIOTHCS HA BUKOPUCTAHHI XIMIYHHX 3aC00i1B, 110
XapaKTePU3YIOTHCS HAI3BUUAWHOIO e(DEKTUBHICTIO Yepe3 iX CIpsAMOBaHUN HEHPOTOKCUIHUH BILIUB: IIi
PEYOBHHHU MOPYLIYIOTH HOpMajibHE (PYHKIIOHYBaHHS HEPBOBOI CHCTEMH MapasuTiB, CIPUYMHSIIOUH
Oe3repepBHy IEMOJIAPU3AIII0 HEHPOHATBHUX KIIITHH, IO HPHU3BOAWTH 10 MIBUIKOTO Mapaaidy Ta
JeTanpHOro HacHiaKy [16, 17].

OxpiM HipeTpoifiB HUHI aKTHBHO BUKOPHCTOBYIOTHCS aKapUIMIH i3 BMiCTOM opraHodocdaris.
Ix nito 06ymoBIIO€E iHTiOYBaHHS (EepMEHTY alETHIXOIIHECTEPasH, BiANOBIAAIBHOIO 32 PO3IIEIICHHS
HelpoMeiaTopa areTIIXOIiHy B CHHAITHYHUX MpocTopax. Taka iHri0yroda fist MPU3BOIUTE 0 HOTO
HaJMIpHOTO HAKOIMYCHHS, 1[0 BUKIMKAE XPOHIYHY CTUMYJISLII0 HEPBOBOI CUCTEMH, CYAOMH, Mapamiy
1 3pEITO0 — JISTABHUHN eeKT s KminiiB [3, 19].

Jlo ckmamy CydacHOTO apceHany 3aco0iB TMPOTH KIIMIIB BXOJATh TaKOX 1HINI TPyId
CHHTETHYHUX iHCEKTHIMIIB, cepesl AKMX KapbaMaTH Ta HEOHIKOTHHOIMM. IX MeXaHi3Mm Jii Tex
Opi€EHTOBaHI Ha MOpPYIICHHS poOOTH HEPBOBOI cucTeMH Napa3uTiB. OCTaHHI IiIOTh SIK aroHICTH
aIeTHIIXOIIHOBHUX PEIENTOPIB, BUKIMKAIOUN HAAMIPHY CTUMYIIAII0 HEPBOBUX KIiTHH. He3Baxkaroum
Ha BHUCOKY C(EKTHBHICTh, 3aCTOCYBaHHS HEOHIKOTHHOIMIB BHUMAarae OCOOJIMBOI O0EPEKHOCTI uepe3
MOYJIMBUI TOKCUYHMH BIUIMB HA HE TAPTETHI OpraHi3Mu, 30KpeMa 3anuitoBauis [8, 17].

[Ipote 3acTocyBaHHS 0araTbOX CHHTETHUHHX IperapaTiB 4YacTO BUKIMKAE PE3HCTEHTHICTDH
KB go ix mii [1, 6, 9, 11, 15]. 3aBasku 1Ib0oMy BHHHUKA€E TOCTiHA MOTpeda y CTBOPEHHI HOBHX
npenapaTis Ta ix anpobarii 0e3nocepeHbO B CEPeAOBHILI a00 Ha TiMli TBAPUH UM JIOJCH.

OpHiero 13 mpalp, y SKid po3MISIHYTO MUTaHHS OOPOTHOM 3 IKCOAOBHMH KIIILIAMHU B YKpaiHi, €
pobota B. A JleBumpkoi [10]. ¥V mexax ii mocmimkeHs Oyim MpoBEASHI JOCTITN 3 BUSBICHHS mii 4
npemnaparis: Ludnyrpun, [lepmerpun, Imigaxnonpun i @inpoHia — Ha KIIIIIiB ABOX BHIIB I. ricinus Ta
D. reticulatus. 3a pesynpraTaMu JOCIIDKeHb Halikpamuii edekt, a came 100 % 3arubenb KIiliiB
npotaroM 24 rof mokaszanu nepiui asa npenapati: Lludmyrpun ta [lepmerpun. [Ba iHmi npenapatu
pH 24-roArHHIN eKCTo3uIlii BUKIIMKaNH 3aruoens e 10—40 % xorimmis.

[epmri Hamni JOCHIIKEHHS 13 3aCTOCYBaHHS! CHHTETUYHUX aKapULUIiB B 00pOTHO1 3 IKCOAOBUMH
Kiimamu Oynu nposeneni y 2024 poui [13].

Marepiajau Ta MeTOIH A0CTiTKEeHb

Y po0orTi 3 KITiIaMi BUKOPHUCTOBYBAITH JTabopaTOpHE 00JIagHaHHs: Jamku [leTpi, mpoOipku, aepo30IIbHi
PpO3MIITIOBayYi, MHLETH, IpenapyBaibHi TOJKH, QITbTPYBaIbHUI Namip, IMUPOKI Talli, 06ije MOJIOTHO.

Kiimie 1o0yBain B JOBKULTI 3 BAKOPHUCTAHHSAM «IIparopa» (0ina TkaHHHA po3MmipoM 1M X 1 M,
Ky TATHYTH IO TpaBi 3 BUKOPHUCTAHHSIM IIONIEPEYHOI INIAaHKW 1 nepkana). ImeHTudikailito KB
MPOBOJWIN 32 JOMOMOIrOI0 ONTUKO-e€IeKTpoHHOI cuctemMu «IMAGLAV-SEO». [Ins npoBeneHHs
JOCHIAIB 13 CHHTETHYHUMH TIpenaparaMd BUKOPHCTOBYBAJIM BiANOBiAHI Mpemapartd, sKi
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cepTudiKOBaHi 1 HASABHI y anTeKax BETEPHUHAPHOT MEAUIIMHA. 3aCTOCOBYBAJIN IIPEMapaTH B PO3BEACHHI
Big 0,5 10 5 %. TpuBamnicTh BIUTUBY 1 HOTO JieTalbHy 03y BUBYAIH 3a Oe3MocepeIHbOi Aii mpenapary.

Xiy mociiB MPOBOIHMIH 3a OJIHIEI0 cxeMoto. bpanu ABi rpyny KIIIiB B OJJHAKOBOMY CTaHi. Ix
MOMIIMAIM B TOCYAWHY (IIMpOKa Tams 3acTelieHa cepBeTkamu). KITimiiB KOHTPOJIBHOI TpyIH
00npHUCKyBaJIu BOJOIO, a KIIILIIB AOCIIAHOI IPyNU — MpenapaToM y BiAMOBiAHINA KoHueHTpamii. ITicis
OONpUCKYBaHHS KIILB JAOCHIAHOI TpynH MepeMilland B 4YHCTYy TMOCYAHMHY, 1100 BOHM HeE
KOHTaKTYBaJld 3 KpalUIAMHA TpermapaTy Ha JHI 1 CTiHKax MOCyAWHH. lIpOTSATOM BCHOTO JOCHIAY
¢ikcyBanM TOBEAIHKY KIILIIB KOHTPOJNBHOI 1 JochigHoi rpynd. 3amucyBand IOMITHI 3MiHH B
NOBEIHII KIIIIIB O MOMEHTY iX MHOBHOrO 3aBMHpaHHA. [licis 4oro KiilmiB po3risgail Mmif
MiKPOCKOITOM, TTOPa3HIOBAIH iX (Pi3MIHO 1 KOHCTATYBAIH iX 3aTrHOCITb.

Meroro poboTu OyJI0 MOCTITATH MOXIIMBICTE BHUKOPHCTAHHS CHHTCTUYHHUX I1HCEKTHIIHIIIB:
€KTOCaH, JICBIMEKTHH OpaJibHUH Ta HEOCTOMO3aH y OOMEKEHHI YMCENLHOCTI KJIIIIB HAa HEBEIMKHX
MPUPOTHUX a00 YPOAHICTUIHUX TEPUTOPISAX 1 3aIM00IraHH] YpayKeHHS HACEICHHS 1KCOOBUMU KITIIIIAMH.

Pe3yabTaTu 10CiHiIKeHb Ta iX 00roBOpeHHsI

Byna mnpoBenena cepis AOCHIAIB 13 JOCHIIKEHHS MAil OKpEeMHX 1HCEKTHLIUAIB CHHTETHYHOTO
MOXO/PKEHHS Ha iIKCOIOBHX KIIIIIIB B JJA0OPaTOPHUX YMOBaX 1 B CEPEIOBHILII.

Jlns mopiBHSIHHS O0paHO TpH MIpenapaTh: JeBIMEKTHH OpaTbHIM, HEOCTOMO3aH 1 €KTOCaH.

JIeBIMEKTHH OpabHUMN — IIe MPOTUIIAPA3UTAPHHII MpeTapar MUPOKOTO CIIEKTPY i, SKUH HATCKUTh
JI0O TPyNH MAaKpOUMWKIIYHUX JIaKTOHIB. IBEpMEKTHH, aKTMBHA PEUOBHHA TIpEMapaTy, Mae€ BUPAKCHY
IHCEKTHLIMIHY Ta aKapULUIHY IO 1 IPU3BOAUTH O JICTAIBHOrO eEKTy MpH MOTPAIUITHHI B OpraHi3m
YJICHUCTOHOTHMX. [Ipermapar BIUTMBAaE HA HEPBOBY CHUCTEMY, BHKJIMKAIOUM HE3BOPOTHI 3MIHH, SKi
TPU3BOISTH 10 3aruberi kiima. J{o 1boro acy anpo0ariist Horo il Ha iKCOAOBUX KIIIIIB HE MPOBOIUIIACS.

Heocromo3an — e iHCEKTOAKapULMAHUI TMpenapaT, M0 MICTUTh MipeTpPoiAd B OpraHiyHOMY
PO3YMHHUKY, SKi 3a0e3MedyloTh NpPOJIOHTOBaHY mito. llei 3acid edheKTHBHHN TPOTH ITUPOKOTO
CHEKTPY eKTOolapa3uTiB. TpaHCMIKC 1 TETpaMeTpHH, SKi € [OiI0OYMMH pPEYOBHHAMH, [iIOTh SK
HEHPOTOKCHHU Ha IIEHTPANbHY 1 IepruQepruyHy HEPBOBY CUCTEMY Mapa3uTiB. BoHn 6JI0KYIOTH HATpi€eBi
KaHAJIA B HEPBOBUX KIIITHHAX, BUKJINKAIOYHM TPEMTIHHS, TTapajid 1 3aru0ers.

Exrtocan — 11¢ KOMOIHOBaHHI KOHTAKTHHH 1HCEKTOAKAPHUIK, 0 MICTUTh ajib(aluinepMeTpruH
Ta minepoHiny Oyrokcua. I[IpenmapaT ni€ Ha IIUPOKWH CIEKTP €KTOMApa3WTiB, BKIIOYAIOYM KIIIIIIB.
AnbdarunepMeTpuH ypaxae nepupepudHy HEPBOBY CHCTEMY KOMaXx 1 KIIIIIIB Ha BCiX ¢azax IXHbOI'O
PO3BHUTKY (sIiiIle, TMUMHKA, HiM(]a, iMaro).

Hocnioocenns 0ii 0egimMexmuny opaibHO20, HEOCMOMO3aHy ma exmocawny. Jlns mocmigiB oGpamu
mo 5 rpyn kmimiB Buny Dermacentor reticulatus, o 5 KIIB y Tpymi Ui anpo0arii KOKHOTO
mpenapary. 4 Tpymd KB Oyau MOCHIMHUMH 1 iX WiJJaBaJM BINIUBY IpenaparaMm 3a pPi3HHX
KoHueHTpauii. Jesimexktun opansauid — 0,5 %, 1 %, 3 %, 5 %; neocromo3zan — 0,5 %, 1 %, 1,5 %, 3
%; extocan — 0,5 %, 1 %, 3 %, 5% BiaAnoBiAHO. 4 Trpymna KIIIOB y KOXXHOMY BHUMNAJAKy Oyia
KOHTPOJILHOIO — KJTIIIIB OOTIPUCKYBAJIA BOZOIO.

Pesynbratu qociipkeHb MpeaCcTaBICH] B TAOIHII.

Tabauys
[TopiBHAHHS €(DEKTUBHOCTI MpemnapaTiB ACBIMEKTHH OpaIbHAN, HEOCTOMO3aH 1 eKTOCaH
JletaabHa m03a
Konuenrpanisi LDso LD1oo Ha3zsa npenapary
npenaparty (%)
0,5 Kirini 3aummanucs )UBUM MPOTITOM
1,0 13+2 (xB) 70+2 (xB) JleBiMEKTHH
3,0 14+ 2 (xB) 25+1 (xB) OpaJbHUN
5,0 132 (xB) 2442 (XB)
0,5 19 £1 (xB) 30 +1 (xB)
1,0 14 +1 (xB) 18 +1 (xB)
1,5 141 (xB) 2622 (xB) Heocromosan
3,0 14+1 (xB) 26+2 (xB)
0,5-0,7 2543 (xB) 38+1(xB)
1,0 3243 (xB) 39+1 (xB) Exrocan
2,5-3,0 8+1 (xB) 1241 (xB)
5,0 2+1 (xB) 5+1 (xB)
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BucnoBku

CuHTeTHYHI perapaTi €KTOCaH, AeBIMEKTHH OpaIbHHUM Ta HEOCTOMO3aH B KOHIIEHTpaIisaxX Bix 1 10 5
% npu3BOIATH 10 3arubeni ikcogoBux kiimiB npotsrom 10—30 XBUIIMH, 0 MOXXHA BUKOPUCTATH JJIS
00poOKM NapkKiB, CKBEpiB, JaUHUX AISHOK, IPUOYIMHKOBUX TEPUTOPiil TOLIO.

HaifeeKTHBHIIIAM aKapHWIMIOM € HEOCTOMO3aH, KW 3a KoHIMeHTpamii 1 % Ta excro3uiii

20 xB ipu3BoaAuTH 10 100 % 3armberni KIIImiB 1 € Oe3MeuHuM 11 XpeOSTHUX TBAPHH 1 JTIOIUHH.
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THE RESULTS OF THE APPLICATION OF INSECTICIDAL PREPARATIONS DEVIMECTIN
ORAL, NEOSTOMOZAN AND ECTOSAN IN THE CONTROL OF IXODID TICKS

The results of the use of synthetic drugs devimectin oral, neostomozan, and ectosan for the control of
animal ectoparasites and their possible use to limit the number of ixodid ticks directly in the
environment are presented in this study.

The methodology employed for the testing of the drugs is almost identical. For the purposes of
this study, groups of 5-8 ticks were selected for the experimental and control groups. The number of
experimental groups was determined by the number of samples with drug concentrations. In this
instance, the number of samples was four, with concentrations ranging from 0.5M0.07 %, 1.0 %,
1.5 %, 3.0 % and 5.0 % of the drug.

The experiments were conducted within the confines of the laboratory. The ticks were
positioned centrally on a horizontal tray, which was then covered with either a white cloth or a paper
napkin. The drugs were administered at a selected concentration, which was then dispersed in the form
of a spray, and subsequently applied to the ticks. Throughout the experiment, the behaviour of the
ticks was meticulously monitored, with the time of any slowing down or cessation of activity being
recorded. Following the cessation of tick activity, physical irritation was employed to elicit a response,
and in the absence of a response, conclusions were drawn about the tick’s demise.

The administration of oral devimectin was found to demonstrate the lowest level of efficacy. It
has been established that the drug, when ingested, experiences difficulty in penetrating the tick's
membranes. Consequently, the onset of its lethal effect at low concentrations commences a minimum
of 60—70 minutes after exposure.

The drug neostromozan has been observed to demonstrate effective penetration through tick
membranes at low concentrations (approximately 1 %), while its permeability decreases with
increasing concentrations. Concurrently, the lethal effect of the drug increases to 26-28 %.
Consequently, in the context of tick control, it is recommended to employ neostomozan at a
concentration that does not exceed 1.0 %. It has been observed that this concentration results in a
100 % lethal effect within an exposure time of 18—19 minutes.

The mechanism of action of ectosan is antithetical to that of neostomozan. It is evident that an
increase in the concentration of the drug results in a reduction of the time required for the drug to exert
its full lethal effect. At a concentration of approximately 1.0 %, the time required for the drug to exert
its full lethal effect is approximately 38—39 minutes. However, at a concentration of 5.0 %, the time
required for the drug to exert its full lethal effect is reduced to 5-6 minutes.

It has been established that ectosan and neostomozan are the most effective in this regard at
concentrations of 3-5 %, with a 100 % lethal effect achieved within 5-10 minutes after these drugs
enter the body of ticks.

The investigation established that the drugs could be used to control Ixodes ticks in small
natural or urbanised areas in concentrations ranging from 1 to 5 % by spraying them directly onto
ticks.
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