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AHOTALIS

Kosax B. M. TpodivuHa akTUBHICTH JIiICOBUX BUIIB aurnionon Rossiulus kessleri
ta Megaphyllum Kievense 3a BmIMBY BaXKHX METaIiB 1 MECTUIUIIB Y
nabopaTopHoMy ekcrepuMeHTl. — KaamiikamiiiHa HaykoBa IMpals Ha IpaBax
PYKOIIHCY.

Hucepraiis Ha 3100yTTS HAyKOBOrO  CTymHeHs JokTopa  ¢uiocodii
3a cieianibHicTio 101 Exkonoris — JIHINpOBChKUI HalllOHANIBHUN YHIBEPCUTET IMEHI
Onecs Nonuapa, Juinpo, 2022.

JuceprariitHa poOoTa MPHUCBSYCHA JTOCIIDKEHHIO BIUIMBY XIMIYHMX PEYOBHH
arpOTCHHOTO Ta TCEXHOTCHHOTO ITOXO/PKCHHS Ha OpraHi3aMu 0araToHDKOK Y
7ab0paTOPHUX YMOBAX: PI3HUX KOHIEHTpAIll BaxKux MeTaniB (dhepyMm, Kymnpywm,
wiroMOyM, kaamiil) 1 necturuais (Hypemn I, Axkremnik, Tint, ®@anskoH, [lenkoreo,
Tiosir xetr, Pugomin T'omn, bi-58, biotnin, Omaiit, Paynagan, Yparan dopre Ta
Xopyc) Ha 3miny macu Tita Rossiulus kessleri (Lochmander, 1927) ta Megaphyllum
kievense (Lohmander, 1928), iHTCHCHBHICTh CIIOKMBAHHS KOPMY, TEMITH YTBOPEHHS
eKCKpeMEeHTIB 1 ¢pakiidHuii ckimaxg ix TpodiuHoro cyocrpaty. BussieHo
KOHIICHTpAIIll TOJIOTAHTIB, IO CIPUYUHSAIOTH 3arvOesib JUILIONOJ. Y CTaHOBJICHO
KOHIICHTpAIIi1 TOCTIPKEHUX PEYOBUH, MEHIII TOKCHYHI JiJIs1 0araToOHKOK.

VYnepmie B 71a00paTOpHHX yMOBaX OXapaKTEPU30BAaHO BIUIMB  PI3HUX
KOHIICHTpaIlii cynbdariB 3amiza Ta Mimi Ha Tpodiuny aktuBHicTE M. Kievense;
YCTaHOBJIEHO 3aKOHOMIPHICTh TOKCMYHOTO BIUIMBY CBHHITIO Ta KaJMil0 HAa OpraHi3M
M. kievense; BHSIBICHO CTUMYIIIOBaJIbHUI (KT KOHIIEHTpalliii repOinuaiB Paynaan
i Yparan ®@opre Ha TeMIM CIIOXHBaHHSA KopMmy ocoOmHamu R. kessleri; BusnaueHo
3aJIe)KHICTh 3MIHM MacH Tia OaratoHiKOK R. kessleri Bim koHmeHTpamii GyHrinumy
Xopyc; BCTaHOBJIEHO Taki KoHIeHTparii mpemnapariB Owmaiit, [lenkoned, Pumomin
INonn, ®anbkoH, M0 MPUMTMHSAIOTH CTIOKWBAHHS KOPMY Ta 3HIDKYIOTh IHTEHCHUBHICTD
yTBOpeHHs eKkckpeMeHTiB R. kessleri; Bka3zaHo koHueHtpaiiii iHcektuiuais Hypemn /]

Ta AKTEJUTIK, 110 3yMOBJIIOIOTH 3arudeib Oaratonixok R. kessleri.



Marepianu gucepTaniiHoi poOOTH BUKOPUCTAHO JUIsl MIATOTOBKU «JliTOomHCy
OpUPOAN» Ta ONTUMI3Alli OXOPOHHOTO PEXUMY HIPUPOAHOrO 3aMOBIIHHMKA
«/IninpoBceko-Opunbehkuid». Pe3ynbratn nucepramiiiHoi poOOTH BIPOBAIKEHO
B HaBYAJILHUHN Tporiec J[HIMPOBCHKOrO HAIIOHAJILHOIO YHIBEpPCUTETY iMeH1 Onecs
['oHyapa mig yac BUKIAJAHHSA AUCHUILIIH «bB10JOTiYyHI METOAM 3aXUCTy POCIUHY,
«3axuct pociuH», «EBomromiiina  ekomorisi»y, «llomymnsmiiiHa < eKOJOTis»,
«Texnoekoiorisiy, a y JIHIIPOBCHKOMY JEP’KaBHOMY arpapHO-€KOHOMIYHOMY
YVHIBEPCUTETI — MiJ Yac BHUKIaJaHHA JucuuiuliHi «Ekororis y BeTepuHapHii
MeIuInHD, «CaHiTapHa €KOJIOT 1.

Pi3Hi  KOHIEHTpamii JOCHIIKEHUX TOJIIOTAHTIB  CHPUYMHSIOTH  3MIHU
B OpaHi3Max JUILIIONOJ. Y TPpaJlieHTi JociikeHnXx KoHmeHTparii FeSO4-7H0 (10’1,
102, 103, 104 10° 10° 107 i 10® wmr/r cyxoi MiACTMIKH) BCTaHOBJIEHO
BIJICYTHICTh JOCTOBIpHUX 3MiH Macu Tina M. Kievense. Y mporeci >XUBJICHHS
JTUTUIONOAM TPUIIBUIIIMIA PO3KIAJAHHS MIJCTHIKKA 332 3POCTaHHS KOHIIEHTpAIlii
3aJtiza B KopMmi. Maca miacTuiku 3MmeHmyetbes Ha 47,0 + 0,72 % ta Ha 46,1 = 1,76 %
3a mii 10711 1072 mr/r 3aji3a.

Konnentparis migi 1077 Mr/r migcTMnkm raabMye 3pOCTaHHS MacH Tina
M. kievense. 3a nii xonnenrpaniii 107-102 Mr Mifi/r MiACTUIKK 3pOCTaHHSA MacH
TiJa HE BIIPI3HAETHCS BIJ KOHTPOJBHUX TBAapWH, SKI HE CIIOXHBAJIU KOPM,
30araueHnii ioHamMu Migi. CHOXUBaHHS KOPMY JHUILIONOJAMH HE 3MIHIOETHCS
3aJIeKHO Bi MOCHIIKEHUX KOHIEHTpaii metany. [lin yac >KMBIEHHS KOPMOBHUMH
cyOcTpaTamMH 3 YMICTOM PI3HMX KOHIICHTpAIlii Miai Ta 3amiza ocoounu M. Kievense
sMiHWIM (pakmiitauil ckiaaa miactuiakd. Maca dpakmii > 2,05 MM 3MeHIIuIach, a
0,70-1,05 MM — 3pocia, MO 3yMOBJICHO HAaKOMMYEHHSM ekckpemeHTiB Julidae ta
MOIPIOHEHUX POCIMHHUX 3JTUIIKIB.

HIkigmuBi MeTaau IS AUIUIONOJ — KaaMik 1 cBHHEIb. BHCOKI KOHIIEHTpaIlii
kaaMmito 3ymoBimooTh 100 % cMeptricth M. kievense. Maca Tina GaratoHiKOK 3a
3 MI/KT KaaMil0 3pOCTa€ TMOBUIBHINIE, HDK Y KOHTPOJBHINA Tpymi. 3a KOHIEHTpAIii

CBUHIIO 30 MKI/KI MIACTUIKH AUIUIONOAM JTIOCTOBIPHO 3HMXKYIOTh MPUOABKY Macu
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tia (0,10 mr/mo6y) mopiBHsHO 3 koHTpojeM (0,74 mr/moOy). 3a MakCUMalbHOI
KOHLEHTpalli KagMil0 Ta CBUHLIO MIJICTWIKA [OBUIBHILIE PO3KIAJA€THCA
MIKpOOpraHi3MaMH.

Kopmosuii cyOctpat, o0pobienuil pisHuMu necruuuaamu (Akremik, bi-58,
biotnin, Hypenn JI, Omaiit, [lenkone6, Paynaan, Punomin 'ona, Tinr, TiosiT [xer,
VYparan ®opre, DanpkoH 1 Xopyc), 0 BUKOPUCTOBYIOTh VY CLIBCBKOMY
rocnogapcTsi, Tokcuunuii uis Julidae. Tep6iuumu Yparan @opre (2,8+1071°-2,8.101
mr/r migctunku) Ta Paympgan (3¢10°-3+107' mr/r migctunku) aocToBipHO He
3MiHIOIOTE Macy Tima R. kessleri. 1Ii aBa mpenapaTé 30UTbIIYIOTH CIOXHBAHHS
KOPMOBOT'0 CyOCTpaTy Ta TEMIIM YTBOPEHHS CKCKPEMEHTIB OCOOWHAMH JUILIOIOI.
[Hcexturman Axremtik, OMaiT 1 bioTiiH, BHECEH1 Y MIJICTUIIKY, JOCTOBIPHO HE 3MIHIOIOTh
macy tina Julidae mporsirom 30-1000BOrO J1aOOpaTOPHOrO EKCHEPUMEHTY. BuTbIIiCTh
ocoomn R. kessleri mepecrarorh crokuBaTH KOPMOBHE CcyOcTpaT. Temmu yTBOpEHHSI
EKCKPEMEHTIB IOCTOBIPHO 3HIKYIOTHCS 3a il 4oTHphox iHcekTuiais (Hypesr [1, Omaiir,
biotmin 1 bBi-58). Bucoki konuentpamii mnpemapatiB Axrtemtik 1 Hypemn ]
cnpuunnsoTh 100 % 3aru6ens R. kessleri.

Oynrinuan [enkoned, Pumomin "o 3yMOBITIOIOTh MPUITMHEHHS CTIOKUBAHHS
KOpPMOBOIO cyOcTpary 3a KoHueHTpauiil (4,81072 i 41072 Mr/r migcTuiku), a
®anbkoH — JMIIe 3a Jii MakcuManbHOi KoHneHTpauii (1,1¢107% Mr/r migcTumkm).
Maca Tima 6araTOHIXKOK BITHOCHO KOHTPOJIFO JOCTOBIPHO HE 3MIHIOETHCS ITiJI 4Yac
KUBJICHHS KOpMOM 3 yMmictoMm mpemnapatiB [lenkone6, danvkon 1 Pumomin INoma.
BHecennst y caaku 1ux TpbOX (YHTINHIIB JOCTOBIPHO 3HMIKYE TEMIH yYTBOPEHHS
eKCKpeMeHTIB ocoomHamu R. Kessleri. Jlumuiomoan MpUIUHSIOTH KUBUTHCH KOPMOM
i3 HU3BbKOIO KOHIeHTpauico Gpynrinuay Tint (1,5¢107° mr/r migctunku). Ipenapatu
TioBiT JI>keT 1 Xopyc HE BIUIMBAIOTh HA TEMITH CIIOKUBAHHS KOPMY JHUILIOTIOIAMHU.
Maca Ttina npociimkyBanux Julidae 3a BmuBYy HMX (QYHrIOHIIB 30UIBIITYETHCS.
VY rpamieHTi MOCHIKEHWX KOHIEHTpalii mpemnapariB Xopyc, Tint i Tiosit J[xer

TEMITH YTBOPEHHSI €KCKPEMEHTIB I0OCTOBIPHO HE 3MIHIOIOTHCSI.



5

OTXe, OCHOBHUMHU aHTPONOI€HHUMHU YMHHUKAMU Ha TEPUTOPIi CTENOBOI 30HU
VYkpainn ana Julidae mocTaroTh TEXHOTCHHE (BaKKI MeETalld) Ta arporeHHe
(mectuuuan) XxiMmiuHe 3a0pynHeHHs. JlaGopaTopHi €KCHEepUMEHTH CB1IYaTh IIPO
TOKCUYHUI BIUIMB I'pajJiieHTa KOHIIEHTPALIH JOCIIIP)KEHUX MOJIOTAHTIB HA OPraHi3Mu
aurtoniof, M. kievense ta R. kessleri. Ii 3a0pyaHioBadi 31aTHI 3MIHUTH Macy Tiia,
TEMIIM SKUBJIEHHS, IHTEHCUBHICTh mpouecy nedexaunii Ta, HaBiTh, Yy HaWBUIIUX
KOHUEHTpALISX, CIOPUYMHUTH 3arubenb OaraToHDKOK. Jlumimomogu  MOXKYTb
BUCTYNAaTH IHAUKATOpamMu 3a0pylHEHHS AOBKULIA. (7 3MEHILEHHS HETraTUBHOIO
BIUTMBY BUKH[(IB XIMIYHUX PEYOBHH, 110 HAIXOASATh Y HABKOJIMIITHE CEPEIOBHUIIE Bif
IPOMHUCTIOBUX MIAMPUEMCTB, MOTPIOHO 3IACHIOBATH MOHITOPUHT 1HIYCTpPI1aJIbHUX
00’€KTIB 1 TOTPUMYBATHUCS PEKUMIB BUKOPUCTAHHS Ta BIHOBJICHHS OydepHUX 30H
UX MIOpUEMCTB. JWUIIonmoau BIOIrparOTh BaXJIMBY pOJb Y MATPUMaHHI
€KOJIOT1YHOI PIBHOBAru B JIICOBUX, CTEMOBUX 1 JIYYHUX €KOCHCTEMAX.

Kmiouosi cnoea: canpodaru, Julidae, mimctmikoBi Oe3xpeOerHi, Maca Tina,

Ba)KK1 METaJIu, NECTULIMIN, 3a0PYTHEH1 €KOCHCTEMH.

SUMMARY

Kozak V. M. Trophic activity of forest species of diplopods Rossiulus kessleri
and Megaphyllum kievense under the influence of heavy metals and pesticides in a
laboratory experiment. — Qualifying scientific work on the rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy, specialty 101 Ecology —
Oles Honchar Dnipro National University, Dnipro, 2022.

The dissertation is devoted to research of influence of chemicals of agrogenic
and technogenic origin on organisms of millipedes in laboratory conditions: various
concentrations of heavy metals (ferrum, cuprum, lead, cadmium) and pesticides
(Nurelle D, Actellic, Tilt, Falcon, Penncozeb, Thiovit Jet, Ridomil Gold, Bi-58,
Biotlin, Omite, Roundup, Urahan Forte and Horus) on the change in body weight of
Rossiulus kessleri (Lochmander, 1927) and Megaphyllum kievense (Lohmander,

1928), on the intensity of feed consumption, the rate of excretion and the fractional
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composition of their trophic substrate. Concentrations of pollutants that cause
diplopod death have been identified. Concentrations of investigated substances less
toxic to millipedes have been established.

For the first time in the laboratory conditions of Oles Honchar Dnipro National
University, we characterized the influence of different concentrations of iron and
copper sulfates on the trophic activity of M. kievense. The regularity of toxic effects
of lead and cadmium on the body of M. kievense was established and the stimulating
effect of concentrations of herbicides Roundup and Urahan Fort on the rate of feed
consumption by individuals of R. kessleri was revealed. We determined the
dependence of the change in body weight of R. kessleri millipedes on the
concentrations of Horus fungicide and established such concentrations of Omite,
Penncozeb, Ridomil Gold, Falcon that stop feeding and reduce the intensity of the
formation of R. kessleri excrements. We determined the concentrations of insecticides
Nurelle D and Actellic, which cause complete death of R. kessleri millipedes.
Concentrations of insecticides Nurelle D and Actellic, which cause complete death of
R. kessleri millipedes, were also reported for the first time.

The materials of the dissertation were used for the preparation of the “Annals
of Nature” and the optimization of the protection regime of the Nature Reserve
“Dniprovsko-Orilsky”. The results of the dissertation were introduced into the
educational process of Oles Honchar Dnipro National University during the teaching
of subjects “Biological methods of plant protection”, “Plant protection”,
“Evolutionary ecology”, “Population ecology”, “Technoecology” and during the
teaching of subjects “Ecology in veterinary medicine”, “Sanitary ecology” at Dnipro
State Agrarian and Economic University.

Different concentrations of the studied pollutants cause changes in the
organisms of diplopods. In the gradient of the studied concentrations of FeSQO4-7H,0
(1071, 1072, 1073, 10%, 10°, 10°, 107 and 108 mg/g of dry litter) the absence of
significant changes in body weight of M. kievense were found. In the process of

feeding diplopods accelerated the decomposition of litter with increasing
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concentrations of iron in the feed. Litter weight decreases by 47.0 = 0.72 % and by
46.1 + 1.76 % under the action of 10 and 102 mg/g of iron.

Copper concentration of 101 mg/g of litter inhibits the growth of M. kievense
body weight. At concentrations of 107-102 mg copper/g of litter, body weight
growth does not differ from control animals that did not consume copper solution.
Feed consumption by diplopods does not change depending on the studied
concentrations. During the consumption of feed substrate containing different
concentrations of copper and iron, individuals of M. kievense changed the fractional
composition of the litter. The weight of the fraction > 2.05 mm decreased and the
fraction 0.70-1.05 mm increased due to the accumulation of Julidae excrement and
crushed plant residues.

Harmful metals for diplopods are cadmium and lead. High concentrations of
cadmium cause 100 % mortality of M. kievense. The body weight of millipedes at
3 mg/kg cadmium grows more slowly than in the control group. Diplopods
significantly reduce weight gain (0.10 mcg/day) compared to the control
(0.74 mg/day) under the action of lead concentration of 30 mg/kg of litter. The litter
decomposes more slowly by microorganisms under the action of the maximum
concentration of cadmium and lead.

Feed substrate treated with various pesticides (Actellic, Bi-58, Biotlin, Nurelle
D, Omite, Penncozeb, Roundup, Ridomil Gold, Tilt, Thiovit Jet, Urahan Forte,
Falcon and Horus) used in agriculture is toxic to Julidae. The herbicides Urahan Forte
(2.810719-2.8.10! mg/g of litter) and Roundup (3°10°-3+10~! mg/g of litter) do not
significantly change the body weight of R. kessleri. These two preparations increase
the consumption of feed substrate and the rate of excretion of diplopods. Insecticides
Actellic, Omite and Biotlin introduced into the litter do not significantly change the
body weight of Julidae during 30-day laboratory experiment. Most individuals of
R. kessleri cease to consume feed substrate. The rate of excretion is significantly
reduced by the action of four insecticides (Nurrel D, Omite, Biotlin and Bi-58). High

concentrations of Actellic and Nurelle D cause 100 % death of R. kessleri.
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Fungicides Penncozeb, Ridomil Gold cause the cessation of feed substrate
consumption at the action of concentrations (4.8+1072 and 4102 mg/g of litter), and
Falcon causes consumption only at maximum concentration (1.1+10°! mg/g of litter).
The body weight of millipedes relative to control does not change significantly when
feeding food-containing preparations Penncozeb, Falcon and Ridomil Gold. The
introduction of these three fungicides in the container significantly reduces the rate of
excretion by individuals of R. kessleri. Diplopods stop feeding on food with a low
concentration of 1.5¢10°2 mg/g of litter of the fungicide Tilt. Preparations Thiovit Jet
and Horus do not affect the rate of diplopod feed. The body weight of the studied
Julidae under the influence of these fungicides increases. The rate of excretion does
not change significantly in the gradient of the studied concentrations of preparations
Horus, Tilt and Thiovit Jet.

Thus, the main anthropogenic factors in the steppe zone of Ukraine are
technogenic (heavy metals) and agrogenic (pesticides) chemical pollution. Laboratory
experiments show a toxic effect of the concentration gradient of the studied pollutants
on the organisms of diplopods M. kievense and R. kessleri. These contaminants can
change body weight, rate of nutrition, intensity of the defecation process and, even in
the highest concentrations, cause the death of millipedes. Diplopods can be indicators
of environmental pollution. It is necessary to monitor industrial facilities and adhere
to the regimes of use and restoration of buffer zones of industrial enterprises to
reduce the negative impact of emissions of chemicals entering the environment from
these enterprises. Diplopods play an important role in maintaining ecological balance
in forest, steppe and meadow ecosystems.

Keywords: saprophages, Julidae, litter invertebrates, body weight, heavy

metals, pesticides, polluted ecosystems.



Cnucok nyoJikauii 3100yBaya, B IKUX Oly0JIiKOBaHi OCHOBHI HAYKOBI

pe3yJbTaTH QucepTauil
Ily0aikaniil y MIZKHAPOAHMX HAYKOBHMX KypPHaJIax

1. Brygadyrenko, V., & lvanyshyn, V. (2015). Changes in the body mass of
Megaphyllum kievense (Diplopoda, Julidae) and the granulometric composition of
leaf litter subject to different concentrations of copper. Journal of Forest Science,
61(9), 369-376. doi:10.17221/36/2015-JFS (Scopus) (ocobucmuii  enecok:
ONpaylo8anHs Jaimepamypu, 30UpaHHs mMa YACMKO8A 00poOKA HakmuuHo2o
mamepiany, HANUCAHHSL CMammi).

2. Kozak, V. M., & Brygadyrenko, V. V. (2018). Impact of cadmium and lead
on Megaphyllum kievense (Diplopoda, Julidae) in a laboratory experiment.
Biosystems Diversity, 26(2), 128-131. doi:10.15421/011820 (Web of Science,
Scopus) (ocobucmuii énecok: onpayroéanus aimepamypu, 36UpPanHs Mma YACMKO8d
00pobKa (hakmuuno2o mamepiany, HANUCAHH CMAMMLI).

3. Kozak, V. M., Romanenko, E. R., & Brygadyrenko V. V. (2020). Influence
of herbicides, insecticides and fungicides on food consumption and body weight of
Rossiulus kessleri (Diplopoda, Julidae). Biosystems Diversity, 28(3), 272-280.
doi:10.15421/012036 (Web of Science, Scopus) (ocobucmuii enecok: onpayrosanis
qimepamypu, 30UparHs ma 4acmrKos8a 0opoodoKa hakmuurno2o mamepiany, HaANUCAHHs
cmammi).

Iybaikanii y HaykoBuX (paxOBUX BUAAHHAX Y KpPaiHU

4. Kozak, B. M. (2021). BiiuB aHTpOTIOTCHHUX YHHHUKIB Ha GayHy TUTUIONO.
cTermoBoi 30HM  YKpaiHu. Exonocin  ma  wuoocgeponocis, 32(1), 51-60.
doi:10.15421/032109 (ocobucmuii enecok: onpayrosanHs aimepamypu, HANUCAHHS
cmammi).

5. bpuragupenko, B. B., UBansimmH, B. M. (2014). Biusaue conu xene3a Ha
maccy Tteina Megaphyllum kievense (Diplopoda, Julidae) u rpanyioMeTpuueckuii

COCTaB MOJCTUIIKK B JIAOOPATOPHOM 3KCIIEpUMEHTE. BicHuxk J[Hinponemposcbkoco
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BCTYI1

AKTyaJIbHICTh TeMH. Y CTENOBIN 30HI YKpaiHM MOTYKHO DPO3BUHEHI TaKi
BUJIU €KOHOMIYHOI JISUTBHOCTI: CUIBChKE Ta JIICOBE TOCMOJApPCTBO, TIPHUYOI0YBHA
MIPOMUCJIOBICTh, 0OpOOHA MPOMUCIIOBICTh (BUPOOHUIITBO JEPEBUHU, MPOMUCIOBUX
XIMIKaliiB Ta XIMIYHHUX TOBApiB, METAIypriiiHa MPOMHCIOBICTb, METaN000pPOOHA
MIPOMUCJIOBICTh), BHUPOOHHUIITBO €JIEKTPOCHEPTrii, razy Ta BOJAM, OyaiBeJIbHA
IIPOMHUCJIOBICTh, TPAHCHOPT (CYXOINyTHUH, BOIHHUH, TMOBITPSHUI), KOMYHaJIbHE Ta
colianbHe 00CTyroByBaHHsA. 3a JaHWUMH JlemapTaMeHTy €KoJoTii Ta MPHUPOJHUX
pecypciB  JlHimpomeTpoBcbkoi  oOiaepxkaamiHicTpamii, y 2018 poui Ha
HiAMpUEMCTBAX 00JacTi YTBOpeHO 243,6 MJIH T BIAXOIB, 13 HUX 3HAYHY YACTHHY
YTBOPIOIOTH BIIXOIW YOPHUX MeTaliB — 2263,7 tuc. T. IlocTiiHO 3pOCTal0Th 00CATH
BHECCHHS MIHEpaJIbHUX JIOOPUB Ha CIIBCHKOTOCIOAAPCHKI YIUIasl, il YpOKaid
2018 poky BHeceno 1203,0 Tuc. T Ha 1058 Tuc. ra. 3a ngaHUMHU YIpaBIiHHSA
¢dirocanitapHoi Oe3neku ['omoBHOTrO  yrhpaBiiHHS  J[epKIpOJICIIOKUBCITYKOH,
y JIHinporneTpoBchKii obnacti arponianpueMctBamu y 2019 poiri HaKOIMUYEHO TMOHAT
10,69 Mapa T NOpPOMUCTOBUX BiaxomaiB, Buxkopuctano 2 083,3 T pizHHX
npenapaTUBHUX (GopM mecTUIUAiB, y ToMy uuchi: repbinmmie — 13493 T,
bynrimuais — 287,5 1, iHcektuuaiB — 340,2 1, poaenturuaiB — 20,5 T, 1€CUKaHTIB —
62,1 T Ta nporpyiHukiB — 123,7 1. OCHOBHUMH 3a0pyAHIOBaYaMM JOBKLILIA
3UIMIIAIOTHCS  IMANPUEMCTBA  METaJypriiHoi, BHAOOYBHOI  IPOMHCIIOBOCTI,
BUPOOHUKHU EJIEKTPOEHEPTii Ta CUILChKE TOCHOMApPCTBO. TOMYy BaKKi METalIH Ta
MECTUIUAN PO3TISAJAIOTh SK OJIHI 3 HAWBKIMBINIUX YMHHHUKIB TEXHOTCHHOTO
3a0pyaHEHHS, OCKUIBKH 111 XIMIKaTH 371aTHI JO HAKONMUYCHHS B PI3HUX KOMITOHEHTaX
exocucreM (ITaxomoB 1 bBpurammpenko, 2005, Mopo3 u nap., 2011; Kozak &
Brygadyrenko, 2018). ITecturuan Ta BaXXki METaIM HAKOIMMYYIOTHCS B POCIIMHAX, a
3BIJITH 32 JIAHITIOTaMHU JKHUBJICHHS TIOTPATUISIOTH JI0 TBAPHUHHUX OpraHi3miB (JleHuwns-

Cakanb Ta iH., 2012; CtedankiB, MakcumoBud, 2012; TutoB u ap., 2014).
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VY crenoBiil 30H1 YKpaiHu camnpodaru nepeBakaroTb y Tpo(]iuHiil CTpyKTypi
IPYHTOBOI  Me30(ayHH, BIOIrpalOTh BaXJIUBY pPOJIb Yy IPYHTOYTBOPEHHI
(bpuramupenko i Komapos, 2008). Cepen Hux 3a 0ioMacor JOMIHYIOTH JOMLIOBI
yepBu Ta OaraToHDKKH. [IpencraBHuku poaunu Lumbricidae cripusitors rymigikanii
IPYHTY, a TUIUIONIOAM — MiHepaui3aiii pociuHHoro onany (Ctpuranosa, 1980; David
& Gillon, 2002). [domoBi uepBU CTEMOBOI 30HM YKpalHM BHBYCHI JOCTATHHO JOOpE
(OKykoB Tta iH., 2007), a mpeacraBuuku kiacy Diplopoda — nwme ¢parmentapHo
(Kucenko n Xykos, 1998; XKykos, 2005; bpuragupenko i Cinunbko, 2005; Kunah,
2016). HaiimomupeHimmii MPEeICTABHUK IHUIUIONOJ CTEMOBOI 30HU YKpaiHH —
Rossiulus kessleri (Lohmander, 1927) — xanbko-kcepodii, JOCUTh MJIACTUYHUNA BHUJ
eBpUOIOHT, MEIIKae y IPYHTI Ta NiACTHIKOBOMY ropu3oHTi (JlokmmHa, 1969).
Menre pocmimkenuin Megaphyllum kievense (Lohmander, 1928), sikuii xapaktepHuii
I Kcepome3odimbHUX YMOB 3BosIoskeHHs (UepHbiii u ["omoBau, 1993).

BriuB xiMiuHHX pedoBUH Ha npezcTaBHuKIB kKiacy Diplopoda Buuamu Kohler
et al. (1992) ta Kaminski et al. (2016). [lis BaxXKUX METaIiB Ha OpraHi3MHU JIUILIONO
nocaimkena mocuth moope (Hopkin, 1990; Koéhler, Alberti, 1992; Kohler et al.,
1996). Meranu JOKami3ylOThCA B YyCiX THIAxX KIITHH IIOB’SI3aHUX 13 TPaBHOIO
cucremoro mpencraBuukie Diplopoda (Kohler, 2002; Pigino et al., 2005).
JlocnipKeHHsT BIUIMBY Ba)KKHUX METaJliB HA JUIUIONOJ TPOBEICHO Yy MPUPOTHUX
yMOBax. CBHUHCIb CIOPUYMHMB BHCOKY cMepTHicTh Polydesmus denticulatus
C. L. Koch, 1847 (Kdéhler et al., 1992). V kume4ynunky Ta ex3ockeneri Trigoniulus
corallinus (Gervais, 1841) i Rhinocricus padbergi Verhoeff, 1938 akymymroerbcs
pryth (Buch et al., 2018). Kagwmiii Ta muak 3MiHfOTH 3a0apBienHs Julus scandinavius
(Latzel, 1884) (Zanger & Kohler, 1996).

[lecTutuam, o 3aCTOCOBYIOTH B arpoIleH03ax, 1 BAXKKI METalH, K1 HAIXOIATh
BiJl TPOMHUCIIOBUX JIXKEPEIT 3a0pyIHEHHSI, pa30M 13 TUJIOM 1 OMaJiaMu TOTPAIUISIOTH JI0
JicocMyr 1 pupogHUX JricoBux exocucteM (Shulman et al., 2017). HagxomkeHHs 1o
KUIIIEYHUKA JUIJIONOA TECTUIHAIB 1 BaXXKHUX METaldiB MOXE CIPUYMHUTH 3MIHY

MeTa0odI3My Ta, BPEIITI-peIIT, 3arudenb ux Oe3xpeOeTHuxX TBapuH. Jlochiam y
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MPUPOJIHUX E€KOCHUCTEeMaX HE JO3BOJIMJIM BCTAHOBUTHM MaKCHUMajbHI O€3IEuHi J03U
JUTSL HAMMOLIMPEHINX BAXXKUX METANIIB 1 MecTUIUIIB. JlOCIIKEHHS BIUIUBY PI3HUX
KOHIICHTpAI[Il aHTPOIOICHHUX IIOJIIOTAHTIB Ha MpeacTaBHUKIB psaxy Julida B
nabopaTtopli — HEOOXilHa ymoBa IJsi 3 ACyBaHHA iX poil sK Ol0IHIUKATOPIB Yy
MPUPOAHUX 1 AHTPOIIOTE€HHO TPaHC(HOPMOBAHUX EKOCUCTEMAX.

3B’8130K po00TH 3 HAYKOBUMHM NPOrpaMaMH, INIAHAMH Ta TEMAMH

Hucepramiiitna poboTa BHUKOHAHA 3TIAHO 3 TEMATHKOK 300€KOJOTIYHHX
JOCHIJDKeHb Kadeapu 300J0rii Ta exoJyiorii JHIMPOBCHKOTO  HAIlIOHAJIBHOTO
yHiBepcuTety iMeHi Onecs ['onuapa Ta 3a nepxOrojxeTHUMU Temamu «Po3poOka
€KOJIOTTYHO YHUCTUX METOJIIB PEryJIOBaHHS YUCEIHLHOCT! HAWMOIIMPEHIIINX IIKITHH-
KIB TIICHUAI[ 3 BUKOPUCTAHHIM MapasuTHuHUX opraxizmiey (Ne 0117U006750),
«DyHKI[IOHATTbHA POJb 300IIEHO3Y MICBKHUX TEPUTOPIA CTEMmOBOI 30HU YKpaiHW»
(Ne 0119U100516), «EkonoriuHe OI[iHFOBAHHS apoMaTH3aTOPiB SK aTPAKTAHTIB 1
pereneHTiB g 0e3XpeOeTHUX TBapWH, BAXKIMBHX Y CUIBCBKOMY Ta JIICOBOMY
rocrozapctBi» (Ne 0122U001225), a TakoX K YacTHHA JEPKOIOIKETHOI HayKOBO-
nocnigHoi TeMu: «EKoyoriuHe OIliHIOBaHHS BUKOPHCTAHHS Xap4YOBHX 1 KOPMOBHX
n00aBOK y TBapuWHHHUIIbKOMY BUPOOHUIITBI» (Ne 0120U102384) JIHIIpOBCHKOTO
JEeP>KaBHOTO arpapHO-€KOHOMIYHOTO YHIBEPCHUTETY.

Meta Ta 3aBAaHHs JAO0cCJiKeHb. Mera ucepramiiHOi poboTH  —
OXapaKTepH3yBaTH BIUIMB BaXKKUX METAJIB 1 TMECTHIUIIB y JabopaTOpHOMY
eKCIIEPUMEHTI Ha Tpo(diuyHy aKTHBHICTH JIicOBUX BWaiB auruiornox R. kessleri Ta
M. kievense.

BiagnmoBigHo 10 MeTH MOCTABJIEHO TaKi 3aBAAHHA:

1)  BHW3HAYMTH B YMOBaXx JIAOOPATOPHOTO SKCIIEPUMEHTY 3MiHY MacH Tija Ta
IHTCHCHBHICTh CITOKHBaHHsS KopMy M. Kievense y rpamieHTI KOHIEHTpaIlili 3aiiza,
MiJli, KaAMIIO Ta CBUHIIIO Y TACTHIIII;

2) JTOCIIINTH BIUIMB PI3HUX KOHIICHTpamii repOinuaiB Paynman, Yparan

dopTte Ha 3MiHY MacH TiJIa, KUTBKICTh CITO’KUBaHOTO KopMy R. kessleri;
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3) BUSIBUTU KOHIIEHTpaIlli iHcekTunuaiB Omaiit, bi-58, bioTiin, AkTenik,
Hypenn /I, 3a gxux 3MIHIOETBCS Maca Tila Ta KUIBKICTh CIIOXKHTOTO KOPMY Ta
npoayKiisi ekckpemeHTiB R. kessleri;

4)  ycranoButH BIUB ¢QyHrinunis Pumomin ['omnpn, TiosiT Jxer, [Tenkoreo,
®danbkoH, TinT, Xopyc Ha Macy Tila, KUIBKICTh CHOXKHTOTO KOPMY Ta MPOAYKIIIO
€KCKPEMEHTIB JUIIIONO/;

5)  y3arajJpbHUTH BIUIMB HAWMOIIMUPEHINIMX Yy CTEMOBii 30HI MOJIOTAHTIB —
BKKUX METAIIB 1 MECTUIIUIB — HA OPTraHi3MH MOJICIbHUX BUJIIB JUIIIOMO/I.

006’ckm docnidxcenvy — TpodiuHa aKTUBHICTH IOMIHAHTHUX BUIB canpodaris
(M. kievense ta R. kessleri) B HazeMHHMX YrpymoBaHHSIX CTEMOBOI 30HH YKpaiHH
3a yTpUMaHHS B Ja0OPaTOPHUX YMOBaX.

Ilpeomem oOocnioynceny — BIIUB Ha TPO(IUHY AaKTUBHICTH JUILIONOJ
(M. kievense ta R. kessleri) TokcukaHTiB (BayKKi METaJIM Ta MECTUIIAIN ).

Metoan pocaimkennb. MaTepianu, 1o CKJIAIH OCHOBY JUCEPTAIliiiHOT poOOTH,
310pani Ha okonuix M. Juinpo (2013-2021 pp.) 3 ypaxyBaHHSM BHIOBOIO CKIIAIy
pocauH Ha nux Auisakax (Kynax u mgp., 2013; )Kykos Ta iH., 2014; Svyrydchenko &
Brygadyrenko, 2014, 2015). 30wupanHs O0araTOHDKOK 1 KOPMOBOTIO cCyOCTparty
OpoBOAMIM Bpy4uHy. Jlist 30MpaHHS KOPMOBOIO CyOCTpary (JHUCTSHOI IMiZCTHIIKH)
nOTPiOHOTO PO3MIPy BUKOPHUCTAHO JIBA PEIIeTa 3 PI3HUMHU YapyHKaMH. Y jabopaTtopii
0araTOHDKOK yTPUMYBAJIM y IUTACTUKOBOMY CaJIKy MPOTATOM JBOX THIKHIB IS
aKJiMarii, e MOCTIMHUMHU OyJM TeMmIepaTypHUH, CBITJIOBUI PEKHMMU Ta BIIHOCHA
BOJIOTICTh TOBITpst. [liICTUAKY BUCYMIWIM JO TOBITPSHO-CYXOTO CTaHy 3a
JIOTIOMOTOI0 TETUTOBEHTUJIsITOpa. {7151 3BaXKyBaHHS JUIUIONOA 1 KOPMOBOTO CyOCTpaTy
BUKOPUCTAHO aHATITHYHI Bard. ¥ poOOTi 3aCTOCOBAHO Pi3HI KOHIICHTPAIlll YOTUPHOX
BOXKHUX MeTalmiB Ta 13 mectunuaiB. [IpuroroBani po34uHU 3a JOIMOMOTOKO ITMNETKH
BHOCHJIM y cankd (TutacTUKOBI crtakaHu o6’emom 0,5 i) i3 migctunkoro. Caaku
3pOIIyBajdy JUCTHIHOBAHOIO BOJOIO 3a JOTIOMOTOI0 MyibBepusatopa. s aHamizy
JAHUX 3aCTOCOBaHO makeT mporpam Statistica 8.0. OnHodakTopHUM AUCTIEPCIAHUM

ananizoM (ANOVA) i3 BUKOpHUCTaHHSIM MONpaBKu boHpEpoH1 OIIHEHO A110 BaXKKHUX
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METaJiB Ha IHTEHCHBHICTh CIOKMBAHHS KOPMY, 3MIHYy Macu Tijla Ta TEMIH
YTBOPEHHS €KCKPEMEHTIB OaraTOHIKKaMH. 3a JOMOMOror TecTy ThIOKI MOPIBHSIIN
JlaH1 CTOCOBHO /111 I€KUIbKOX KOHLIEHTpaLIld MeCTULUIIB.

BumoBe BH3HAYCHHS POCIWH IPOBEACHO 3a BU3HAYHHUKOM T PEIAKIIE€I0

1O. H. Tlpokymuna Ta iH. (1987) Ta yrtouneno 3a B. B. Tapacosum (2012).

Busnauennss mnpexacraBuukiB kiacy Diplopoda Bukonane 3a Monorpadismu

I. €. Jlokmunoi (1969) ta H. I'. Yopuoro, C. 1. 'omoBaua (1993).

HaykoBa HOBHM3HA O/lep:KaHUX pe3yJIbTATIB.
Ynepuwe:

— OLIIHEHO [iI0 PI3HUX KOHIIEHTpalii cynbdaTiB 3aii3a Ta Mial Ha TpodiuHy
aktusBHicTs M. Kievense;

— BWSIBJICHO TOKCHYHHI BIUIMB CBHMHIIIO Ta Kaamito opranizm M. kievense;

— BCTAQHOBJICHO CTUMYJIIOBAIBHUN e(eKT KOHIeHTpallii repOinuaie Paynman
1 Yparan ®opte Ha IHTEHCUBHICTH CIIOXKHBaHHSA KopMy R. kessleri;

— BWSIBJIGHO KOHIIEHTpaIllii, mo crnpuunusaore 100 % 3arubenn R. kessleri 3za mii
iHcekTuuaiB Hypemn /I Ta Axkremnik;

— BUJUIEHO Taki KoHIleHTpamii memapariB Owmaiit, Ilenkorne6, Pumomin Tompn,
danbKoH, 10 MPUIIMHIIOTH )KUBICHHS Ta 3HIKYIOTh Temmu aedekarii R. kesslert;

— YCTAHOBJICHO 3aJIEKHICTh 3MiHM MacH Tima ocobun R. kessleri Bim xoHmeHTparriit
bynrimuay Xopyc.

Yoockonaneno:

— METOJWKY YTPUMAaHHS AUIUIONOJ JJIsi MPOBEACHHS eKOTPO(OTIOTIYHUX TOCTIIKEHb
(TpuBaNiCTh 1 TOBTOPHICTh EKCHEPUMEHTIB, TEMIEpPaTypHUH Ta CBITIOBUH
PEXKUMU, 3BOJOKEHHS IMIJICTUIIKA B CaKaX, BUKOPUCTAHHS MEBHUX BIKOBHX T'PYII
JUILIONON).

Habyna nooanvuioeo po3eumxky:

— EKOJIOT19HA TPOQOIIOT IS TUTLTOTIO/.

IIpakTuyHe 3HAYEHHS O/IEPKAHUX pe3yJabTaTiB. Pe3ynbraTu nucepraiiiiHol

000TH BHUKOPHCTAHI I oOpradizaiii €KOJOTIYHOro MOHITOpHHTY [lpucamap’s
p p it p 11 puHTYy 1lp p
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JHinpoBcbkoro, B «JliTonuci npupoan» NPUPOJHOTO 3amnoBiIHHMKA «J[HIIPOBCHKO-
OpuibCbKui», UIsl CKJIAaJaHHS KaJacTpy TBapUHHOIO CBITY JI{HINpONETpOBCHKOI
o0macrTi.

Martepianu auceprauiiiHOi poOOTH BHOPOBAIKEHO B HABYAIBHUN MpPOIIEC
JIHITPOBCBHKOTO JIE€P>KaBHOTO arpapHO-€KOHOMIYHOTO YHIBEPCUTETY — MiA 4ac
BUKIaAaHHs nuctuiuiid «Ekomoris y BerepunapHit megununi» OC «Marictp» 3a
cremianbHicTiIO 211  «Berepunapna wmenununHay, «CanitapHa exosorissy OC
«Marictp» 3a crnemiaibHicTio 212 «BeTepuHapHa ririeHa, canitapis 1 eKcrepTusa».

OCHOBHI TEOPETUYHI MOJIOKEHHS JUCEPTALIHHOT pOOOTH 3aCTOCOBYIOTHCS 1A
yac BUKJIQJaHHSA JUCHMIUIIH «blojoriyHi MeToau 3axucTy pOCIUHY», «3aXUCT
pociuny, «EBomroriiina exonorisy, «llonynamiiina exonorisy, «TeXHOCKOIOTIA» Y
JIHITpOBCHKOMY HalliOHaJIBLHOMY YHIBepcuTeTi iMeHi Onecs ['onuapa.

Oco0uctnii BHecok 3100yBaya. OCHOBHI pe3yJbTaTH AMCEPTALIHHOT POOOTH
orpuMmaHo camoctiiiHo. IIpotsrom 2013-2022 pp. aucepTaHTHKA pO3IUIaHYyBaja
JOCJIJDKEHHSI, TIpoaHali3yBalia JIITepaTypHi JDKepesa 3a TeMO JucepTarlii, 3i0paa
MOJIOBUI Matepiaj, IpoBelia J1abopaTopHi EKCIIEPUMEHTH Ta CTAaTUCTUYHY OOpOOKY
JAaHUX, y3araJlbHWIA OTPUMAaH1 pe3yJbTaTH, chopMmyltoBaia BUCHOBKUA. OcoOHCTHIA
BHECOK y HalMCaHHI KOKHOI HayKOBOT myOutikallii 3a3HaueHo y « CIuCcKy MmyOiKaIini
3nm00yBaya, B IKUX OIyOJIIKOBaHI OCHOBH1 HAYKOBI PE3yIbTaTH JUCEPTAIlii».

JlucepTaHTKa BHCJIOBIIIOE BISYHICTH YCbOMY KOJICKTHUBY Kadeapu 300J0T1i Ta
€KOJIOTii 3a KOHCYJbTallii, TIOCTIHHY JOMOMOTY, IIHHI MOpaay TMia 4ac MpOBEIEHHS
1ab0paTOPHUX EKCIIEPUMEHTIB 1 OOrOBOPEHHS iX pe3ysbTaTiB, SKI HaJaHO Ha BCIX
eTanax BUKOHaHHS AUCEPTaliiHOT pOOOTH.

Amnpobanisi pe3yabtatiB aucepramii. OCHOBHI pe3ylbTaTH JUCEpPTALIHOT
poOoTH 00TOBOpeHO Ha HaAyKOBUX KoH(pepeHmisx 1 3’i3max: VII MixnaponHiii
HayKoBi KoH(pepeHiii «Zoocenosis — 2013. biopi3HOMaHITTS Ta poiib TBapWUH B
exocucreMax» (uimponerporcek, 2013), «I European Conference on Biology
and Medical Sciences» (Bimen», 2014), MixHapoaHIi HayKOBO-TIPAKTHYHIN

koHPepeHii «CoBpeMeHHbIE TeHJICHIIMU B 00pa3oBaHuu u Hayke» (TamOos, 2014),
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XVII BcepoccuiickoM COBEIIAaHME MO MOYBEHHOM 300J0THH, MOCBSIIEHHOM [5-
netuto co aHs poxaeHus wi.-kopp. PAH JI. A. Kpuonyukoro (Mocksa, 2014),
I MibxHapogHoMy Qopymi CTYIEHTIB, acHipaHTIB 1 Mojioaux ydeHux (JHimpo,
2015), IX MixnHaponHiii HaykoBiii koH(pepenmii «Zoocenosis — 2017.
biopizHOMaHITTA Ta podb TBapuH B ekocuctemax» ([uirmpo, 2017), MixHapoaHii
koH(pepenuii «Smart Bio» (Kaynac, 2018), III MixxnapoaHiii HayKoBiii KOH(pepeHIii
«Cporogennss Oionoriunoi Hayku» (Cymu, 2019), MubkHapoaHii HayKOBO-
npakTH4Hii koH(pepeHuii «KoHuentyanbHl NUISIXM PO3BUTKY HAyKH Ta OCBITHY
(JIeBiB, 2020), Bceykpainchkiii HaykoBo-mpakTHuHill KoH(pepenmii «Exomoris,
NPUPOJOKOPUCTYBAHHS Ta OXOpPOHA HABKOJHIIHBOTO cepenoBuina» (Mapiymnodis,
2020), XXI MixHapoHii HayKOBO-pakTU4HIN kKoHPepenuii «Exonorisa. Jlroauna.
CycninsetBo» (Kuis, 2020), | MixHapoaHii HayKOBO-TIPAKTHYHIN KOH(pepeHIii
«AKTyaJbHI MMUTAHHS MPUPOJHUYNX HAYK: TEOPETHUHI Ta MPUKIAIHI TOCITIHKCHHS
(Kwuis, 2021).

Ily6aikamii. 3a pe3yiapTaTaMu T0CTIKEHBb OITy0JIiIKOBaHO 19 HayKOBHX Ipallb,
13 SIKUX: TPU CTaTTI y HAyKOBHUX XypHajlaX, IO BXOJAThH /10 HAYKOMETPUUYHHX 0a3
nanux Scopus, Web of Science, 181 — y HaykoBHX (axOBHUX BHJIAHHSIX YKpaiHW,
12 Te3 momoBinel BITYM3HAHUX Ta MIKHAPOAHUX KOH(EPEHIIiH, 1Bl METOANYHI TIparli.

CTpykrypa Ta o0csar podoru. J(ucepraiiiina po0oTa CKIaIa€ThCs 31 BCTYILY,
IIECTH PO3AUTIB 3 OKPEMHUM IIEPETIKOM IMOCHIIAHb ITICIISI KOXKHOTO PO3/11y, BACHOBKIB.
3arajgpbHUIl CMMCOK BUKOPUCTAHOI JIiTepaTypu MICTUTh 385 mKepen, 3 SKUX (5 —
kupuiunieto, 310 — marunaunero. [loBauit oOcsiar aucepTallii cTaHOBUTh 224 CTOPIHKH.

Po6ora mictuth 11 Tabnwuip, 17 pucyHKIB Ta YOTUPH TOJATKH.

llepenix nocunamuy:
bpuragupenko, B. B., Komapos, O. C. (2008). Tpodiuna cTpykTypa MiICTUIKOBOI
Me3odaynu:  po3monmim  Olomacm  3a  TpodiuHMMH  PIBHAMH.  Bichuxk
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doi:10.15421/010840
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PO311JI 1. EKOJIOTTYHI OCOBJIUBOCTI JUIIVIOHIOA
SAK JOMIHAHTHOI TPYIIU CAITIPO®ATIB

1.1. ddayuna gunionoa YKpaiHu

CiroBa (hayna kiacy Diplopoda 3a ganumu Zhang (2013) naniuye 147 ponauH,
1 868 poniB Ta 7 753 BumM, SKi MOMMUPEHi Maibke Ha ycix koHTHHeHTaX (Shelley &
Golovatch, 2011). HaiiGinbiie BUIOBE PI3HOMAHITTS IHILIONON 30CEPEIKEHE Y
TpoOIiKax 1 cyOTpomikax, Je B Jlicax MepeBa)xaroTh Me30- Ta Tirpodiiau 1minoi HU3KU
mopdoekonoriuaux tumiB (Golovatch, 1987; Yepnsiii u I'onosay, 1993). binbiricts
BUJIIB JIBOMAPHOHOTMX OaraTOHDKOK CBITOBOI dayHu — campocdaru (Potapov et al.,
2022). HaituacTimie iXx MOXHa 3yCTPITH IiJ ONAJUM JIMCTSAM BOJIOTUX TEPUTOPIH, Y
IpyHTax, 6araTux rymycom, mij KaMiHHaM 1 konogamu aepes (Herpo6os, 2007).

Knacudikariis mporo kiacy Haikpaiie npejacraBicHa y mpami Shear (2011).
Diplopoda moginserscss Ha aBa migkiaacu Chilognatha Latrielle, 1802/1803 Ta
Penicillata Latrielle, 1831. Jlo migkmacy Chilognatha BXomsTh II’SIThb HaAPSIIB:
Colobognatha Brandt, 1834, Juliformia Attems, 1926, Merocheta Cook, 1895,
Nematophora Verhoeff, 1913, Oniscomorpha Pocock, 1887. Hampsin Juliformia
o0’ennye nBa psmu: Julida Brandt, 1833 Tta Spirobolida Cook, 1895. YopHwuii i
I'onoBau (1993) ommcanu 50 mpencraBuukiB kiaacy Diplopoda, 24 (ta6m. 1.1), sxi
3yCTpIYarOThCS Y CTEMOBIM 30HI YKpainu. 3a manumu 6a3u gaHux «Fauna Europaea»
(https://fauna-eu.org) Ha Tteputopii YkpaiHm 3apeecTpoBaHO 81 TaKCOH Kiacy
Diplopoda ([lomatox A). I3 HEX oHOYacHO Ha TeputTopii Pymynii Ta VYkpainm
PO3MOBCIOJDKEH] THicTh TakcoHiB OaraTtoHikok: Haplophyllum mehelyi (Verhoeff,
1897), Leptoiulus deubeli (Verhoeff, 1897), L. roszkowskii Jawlowski, 1930,
Polydesmus dadayi Silvestri, 1895, Mastigophorophyllon crinitum Attems, 1926,
Glomeris transversestriata Sidoriak, 1899. B Vkpaini Ta IlomibIi mommpeHi TidbKH
nBa Buau auroionoa: Leptoiulus polonicus Jawlowski, 1930 i Ochogona jankowskii
(Jawlowski, 1938). Enmemiku Ykpainu — dotupu Bumau: Leptoiulus czarnohoricus
Jawlowski, 1928, L. semenkevitshi Lohmander, 1928, P. geminidentatus Loksa, 1954
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ta P. stuxbergi Attems, 1907. Ockinbku BUIH, PEICTABIICH] Y AUCEPTAllii, HAIEKATh
1o psny Julida, po3risiHeMo #oro geraibHilIe.

Ha Tteputopii €Bponu psa Julida npencraBieHuil TakuMu pOAMHAMU:
Blaniulidae C. L. Koch, 1847, Galliobatidae Brolemann, 1921, Julidae Leach, 1814,
Nemasomatidae Bollman, 1893, Rhopaloiulidae Attems, 1926, Trichoblaniulidae
Verhoeff, 1911, Trichonemasomatidae Enghoff, 1991. Pomguna Julidae Hamiuye
62 ponu: Acanthoiulus, Afropachyiulus, Allajulus, Allopodoiulus, Alpityphlus,
Amblyiulus, Anagaiulus, Apfelbeckiella, Balkanophoenix, Banatoiulus, Brachyiulus,
Buchneria, Catamicrophyllum, Cerabrachyiulus, Chaetoleptophyllum, Chaitoiulus,
Chersoiulus, Chromatoiulus, Cylindroiulus, Cypriopachyiulus, Dolichoiulus,
Elbaiulus, Enantiulus, Geopachyiulus, Haplophyllum, Haplopodoiulus, Heteroiulus,
Hylopachyiulus, Hypsoiulus, Interleptoiulus, Julus, Kryphioiulus, Lamellotyphlus,
Leptoiulus, Leptotyphloiulus, Macheiroiulus, Megaphyllum, Mesoiulus, Metaiulus,
Micropachyiulus, = Ommatoiulus,  Ophyiulus, Pachyiulus,  Pachypodoiulus,
Parastenophyllum,  Pteridoiulus, Rhamphidoiulus, = Rhodopiella, Rossiulus,
Rumaniulus, Serboiulus, Stenophyllum, Styrioiulus, Symphyoiulus, Syniulus,
Syrioiulus, Tachypodoiulus, Telsonius, Trogloiulus, Typhloiulus, Unciger, Xestoiulus.
Haituncensrimr poau — Xestoiulus, Cylindroiulus i Leptoiulus; Bonu nHamiuyiots 126,
100 ta 73 Buau, BimmoBimuo. Cepenni 3a kigbkicTio BuAiB — poam Dolichoiulus,
Megaphyllum, Ommatoiulus, Typhloiulus Ta Ophyiulus; Bouu Hamiuyrots 56, 48, 41,
33 Tta 28 Bumie, BignmoBigHO. Jlo pomuHu Julidae 3 HU3BKOI KIUIBKICTIO BHJIIB
HajeXxaTh yci iHmi 54 poam, 3 HEX 29 mpeacTaBiCHI JUIIE OMHUMHU Bujaom, 11 —
nBOMa BUIaMH, a 14—tpromMa—12 TaKCOHOMIYHUMH OJUHHUIISIMU.

Ponuna Julidae cknmamaernes 13 633 TakCOHOMIYHHMX OJWHHUIG (32 JaHUMHU 0a3u
naamx «Fauna Europaea»). Pig Megaphyllum wnamiuye y dayni €sponn
48 TaKCOHOMIYHUX OJWHHIIb, BICIM 3 SKHX 3YCTPIYalOThCSA Ha TepUTOpii YKpaiHu:
M. hercules (Verhoeff, 1900), M. kievense (Lohmander, 1928), M. projectum
Verhoeff, 1894, M. rosenauense (Verhoeff, 1897), M. rossicum (Timotheew, 1897),
M. silvaticum  (Verhoeff, 1898), M. sjaelandicum (Meinert, 1868),
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M. transsylvanicum (Verhoeff, 1897). Pin Rossiulus y dbayni €Bponu npencraBieHuit

JIBOMa BUJAMHU, OAWH 3 SKUX, HAWMOUIMPEHIMNNA Yy CTENnoBId 30HI YKpaiHH, —

R. kessleri (Lohmander, 1927) (Uepnsiii u I'onosay, 1993).

Tabmuusa 1.1

[Mepenik nmpencraBuukiB kinacy Diplopoda cremoBoi 30uu Ykpainu

(Yepnsrii u 'omosau, 1993)

Ne Bun Perionn 3a YUepnsrii u ['onoBay, 1993
1 2 3
Kuromupcrka, Yepkacrka, KipoBorpasaceka,
1 | Polyxenus lagurus (Linnaeus, 1758) Jlonenbka, JIbBiBChKa, 3akapriaTchka 00JIacTi, a

Takox Kpnm

3akapmatceka, [BaHo-®paHkiBchKa, YepHiBelbKa,

2 | Trachysphaera costata (Waga, 1857) JIsBiBCchKa, TepHominbcbka Ta Onechka 001acTi
JIsBiBCBKa, IBaHO-DpaHKiBChKA, 3aKapmaTChKa,

3 | Mastigona vihorlatica (Attems, 1899) Hepriserika, .TepHOHmI’CHf.a’ Piserrka,
Bonunceka, Binannpeka, Kuiscbka, Uepkacbka Ta
Onecpka o6macti

4 | strongylosoma jaqueti Verhoeff, 1898 XapKlB. Ta HOro OKOJIHL, MICbKHI NTapK y ITonTasi Ta
ApTtemiBebk JloHerpkoi 06acTi

5 | Polydesmus inconstans Latzel, 1884 Kuiscpka, Cymcpka Ta XapkiBchka 00acTi

5 Polydesmus montanus ukrainicus [Tix Kuesom, y KaniBcekuii 3anoBigauk, YopHuii jic

Lohmander, 1928 KipoBorpaacekoi 06acti
Polydesmus schaessburgensis .

7 Verhoeff, 1898 Capancekuii Jiic Ofecbka 001acTh

8 | Polydesmus stuxbergi Attems, 1907 Flpcmg/m KpnM, JOCIIIHA CUIbCHbKOTOCIOIaPChKa
CTaHUIA M1 XapKOBOM

9 Schizothuranius dmitriewi Yeprkacbka, JIyranceka, Cymchka Ta XapKiBChbKa

(Timotheew, 1897) obmacri
10 Archiboreoiulus pallidus Ackanist HoBa y Xepconcekiii o6macti, CymMCbKa,
(Brade-Birks, 1920) KipoBorpaaceka o6acTi

11 | Blaniulus guttulatus (Bosc, 1792) TepHQHMLCLKa, IBa‘HO-q)paHKlBCBKa, ITontaBchka Ta
XapkiBcbka 00acTi
JIpBiBCBKa, IBaHO-DpankiBchKka, OnechKa,

12 | Nopoiulus kochhi (Gervais, 1847) Hepxacpia, Kip OBorpaﬂCLKa’.SaHOpBbKa’
[TonraBcbka, Cymcbka, XapkiBebka Ta JIyranceka
obmacri

13 | Proteroiulus fuscus (Am Stein, 1857) JIbBiBChbKa, TepHOMLIBCHKA, BOJ‘II/IHCBKa, erlfaCLKa,
[TonraBcbka, Cymchka Ta XapKiBchka 001acTi
Bonunceka, TepHomninbebka, Onecbka, UYepkachbka,

14 Brachyiulus jawlowskii [TonTaBchka, CyMchka, XapKiBChbKa,

Lohmander, 1928 JuinponeTrpoBcbka, JlyraHchka Ta XepcOHChKa
obmacri

15 | Enantiulus nanus (Latzel, 1884) JIpBiBChKa, [BaHO-DpaHKiBChKA, 3aKapnaTCchKa,

UepHnisenpka Ta Ofecbka 00nacTi




31

[Iponosxxenns tabdu. 1.1

1 2 3

Kryphioiulus occultus

16 (Koch, C. L., 1847) PiBHeHnchka, UepHirisBcbka, XapkiBcbka 00J1acT1
Megaphyllum kievense OnecebKa, TepHoanLCLKa, Binnunmeka, Kuiscbka,
17 UYepxkacpka, XapkiBcbKa, JIyrancbka ta
(Lohmander, 1928) : .
JHinporneTpoBchKa 06acTi
Megaphyllum projectum kochi 3aKapnaTCI,Ka,. JIbBIBCBHKa, T?pHOHUII)?I)Ka,
18 Bomnunceka, PiBHeHcbka, KuiBebka, KipoBorpaacbka
(Verhoeff, 1907) .
ta Yepkacbka o0acTi
Tutbku Ha JliBoOepexxi [TonraBcrka, Cymchbka,
19 Mggaphyllum rossicum XepcoHcbka, XapKiBChKa, JIHIMPOTIETPOBCHKA,
(Timotheew, 1897) 3amopixkcebka, Jlorenbka, Jlyrancbka Ta KpuMcbka
obmacrti
. . TepHomninscbka, BonuHcrka, Binauieka, KuiBcbka,
Megaphyllum sjaelandicum ..
20 . Yepkachka, [TonraBcrka, UepHIriBchbKa,
(Meinert, 1868) ) . .
KipoBorpanceka, Cymchka Ta XapKkiBcbka 001acTi
21 Megaphyllum transsylvanicum TepHominschka, JIbBiBcbKka Ta Ofechka 001acTi

(Verhoeff, 1897)

. PiBuenceka, JIbBiBchka, BonmmHChKa, UepHIriBchKa,
Ommatoiulus sabulosus

22 (Linnaeus, 1758) KwuiBcrka, Cymcbka, TepHomimbebka Ta Onechka
' obnacri

. . ’Kutomupceka, KuiBcbka, Uepkacbka, [lonTaBchka,
Rossiulus kessleri

23 (Lohmander, 1927) ﬂHalOHeTpOBCBKa,‘MI/IKOJ‘I&IBCLK?, CymchKa,
Jlyranceka Ta XapkiBcbka 00acTi
o Nemasoma varicorne KwuiBcrka, XKutomupcebka, Yepkacbka Ta XapKiBChKa
C. L. Koch, 1847 o0acri, a Takox [IpukapraTTs

1.2. ExoJoriuHi 0co01UBOCTI JOMIHAHTHUX BUAIB JUILIONON

Y  crenoBiii  30HI YKpaiHM  HaMOUIBII ~ TOMIMPEHI  BICIM  HUXKYE
OoXapaKTepH30BaHUX BHUJIIB.

Polydesmus inconstans Latzel, 1884 — nan’eBporelicbkuii BU, MONIUPECHHUIA B
ABctpii, benwrii, bpuranii, bomrapii, Pocii, Yexii, /lanii, Ecronii, ®innsaxnii,
Opannii, Himeuunni, Icmanmii, Ipmanngii, Iramii, Icmanii, JlaTteii, JluTsi,
JIrokcemOyp3i, Hopgerii, [omemti, [Mopryramii, Crnoauuuni, IlBemii, IlIBeimnapii,
Hinepnangax. Ha teputopii Ykpainu He wacto Tparusietbest y CyMchKidd, XapKiB-
cekii Ta KwuiBcwhkiii oOmactsax (Yepnwridi w [omomau, 1993). EpuronHuii Bun
3HAWJCHUHN y JIUCTSHUX Jicax, Ha TMOJAX, Ha Oeperax pidoK i MOPIB, a TaAKOXK y
nmapkax 1 cagax. Komynsuis nomiueHa y TpaBHi (Schubart, 1934; Herpo6os

u Herpo6oga, 2007).
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Schizothuranius  dmitriewi (Timotheew, 1899) - eBpomelicbkuii  BH[,
3ocepemkennii y Pocii Ta Ianeapkruii. Engemik Pycwkoi pisaunu (I"oosay, 1979).
Ha teputopii Ykpainu 3ycTpiuaerbcs y XapkiBcbkid, Yepkacbkiil, CyMCBbKIH,
JIyrancekiil Ta [{HinponeTpoBchkiil obnactax. Businenuid y 3amiaBax CTpYMKIB Ta
pPIYOK, y 3apocTsX MOOJIM3Yy HUX, HAWOULIbIIE OCOOMH TPAIUISETHCS B JICO-TYUYHUX
6ioronax. ¥ KaHIBChbKOMY 3alOBIIHUKY B aKall€eBUX HACAKEHHSAX HOro IMHAMIYHA
IUTBHICT CTAaHOBUTH 55,9 ek3./100 mactko-mi0. Ocodunu Sch. dmitriewi 3umyroTh
3apuBarounch y IpyHT Ha 10-30 cm (Yepnsii u Tomosau, 1993). Ilpomy Bumy
NpUTaMaHHUH PO3TATHYTHH TMepioJl PO3MHOKEHHs (mouyaTok Oepe3Hsi — cepeanHa
KBITHS, CEpelMHA J>KOBTHSA), IO OXOIUTIOE HE MeHmme 1BoxX pokiB (Herpobos
u HerpoGoga, 2007).

Brachyiulus jawlowskii Lohmander, 1928 — eBporneiicbkuii BuI, TOMHPEHHUIA Y
Pocii, Monnosi, Pymynii. Ile cyoenaemik Pycokoi piBaunau (I"omosau, 1984; UepHbrii
u Tomoau, 1993). B Vkpaini 3Haiinenuii y TepHOminbChbKiid, IloaTaBChbKii,
UYepkacekiii,  Cymchkiif,  XapkiBcbkii,  JlyraHncekidd,  JIHIIPOMETPOBCHKIMH,
XepcoHchkili Ta Opnecbkiii 001acTsX. rpyHTOBo—HiILCTHJIKOBI/Iﬁ HEYHUCJIEHHUN BUI
3YCTPIYAETHCA Yy MNPUPOAHUX JicaX 1 TOJIE3aXMCHUX CMyrax, Ha TOCiBax pi3HUX
CUIBCHKOTOCIIOIAPCHKUX KYJIBTYp, y IUIOJJOBUX CajaxX, y 3apoCTsAX 1 Ha JIyKax IO
samnaBax pidok (Jlokmmumua, 1969; Herpo6oB m Herpo6osa, 2007). B. jawlowskii
3IaTHHUH JIETKO CHHAHTPOITI3yBAaTUCh HA TOJIAX 1 JIyrax, TOMY 9acTO 3YCTPIYaeThCA Y
ctenoBiii 30H1 Ykpainu (Uepnsiit u ['omoBay, 1993).

Enantiulus nanus (Latzel, 1884) mommpenuii B €Bpormi Ta B yChOMY CBiTi, a
came: ABctpii, benwrii, bocuii ta I'eprierosuni, bonrapii, Xopsarii, Uexii, Jlanii,
O®panmii, Himeuunni, YropmmwmHi, [tanii, Jlurei, JlrokcemOyp3i, [lomwmii, PymyHii,
CrnoBauunni, Cnosenii, llIBemii, [lIBeimapii, Hinepnanmax, FOrocnasii. Ha tepuropii
VYkpainn momiuenuit y JIbBiBChbKiid, 3akapmarcekiii, YepniBenpkiii, [Bano®pan-
KiBChKi Ta Opechkili oOmactsx. 3ycTpidaeTbes y JICOBIM MIiICTHUII, piamie B
OKYJIbTYpEeHHUX O1l0TOmnax 1 Ha OosoTax. IMOBIPHO, HIKOJIIU HE JOMIHYE y KOMIUIEKC1

naBorapHoHOruX OaraToHibKOK (YepHsiid u ['ostoBau, 1993).
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Megaphyllum kievense (Lohmander, 1928) — €Bponeiicbkuii Bu, 3ycTpidaeThes
Ha Teputopii Pocii, MonnoBu ta Pymynii. B Ykpaini 3naiinennit y TepHONUIbCHKIM,
Binnunpkiid, KwuiBcbkiil, Yepkacbkiid, Jlyrancekiid, XapkiBcbkiil, Opecbkiii Ta
HuinponierpoBcbkiii obnactsax (Yepnsid u ['onoauy, 1993). CybGenaemik Pycbkoi
piBaunm, JicoctenoBuii Buja (Herpo6oB u Herpo6Gosa, 2007). V KaniBcbkomy
3aMOBIAHUKY MOro Majio, 3yCTPIYA€ThCA y COCHOBHMX, akKallleBUX Ta TIpabOBUX
HacaPKEHHAX 3 MAKCUMAJIbHOIO MIIIbHICTIO 3 ex3./M2. Lleil Buj nomo6se 3B0I0KeHi
IPYHTH, MPUYpPOUYEHHH 10 Kcepome3odiTHux OioTomiB (kcepomeszodin) (YepHslii
u ['onosau, 1993).

Megaphyllum rossicum (Timotheew, 1897) 3yctpiuaerbest y bosrapii, Pocii Ta
I'peuii. Enpemik Pycwhkoi piBHuHHM, KaBkazy ta Kpumy. Ha teputopii Ykpainu
nommpennit y  IlonTaBchbkii, CyMcChbKiid, XepCOHCHKIH, XapKiBChKIH,
JuinpornerpoBchbkiid, 3anopi3bkii, Jlonenbkiid, Jlyrancekiii obnactsax ta Kpumy.
Tpamnserscss y nibpoBax, JIICOCMYyTax, CTEMOBUX Oaykax, Mapkax, po30paHOMY Ta
[UIMHHOMY cTeny. Y Oaiipakax Ta JlicocMyrax BiH JOCHTh YHNCJICHHHH (Tocsrae CoTHI
ex3./M?) (Yepnsiii u Tonmosau, 1993). Ileii Bum — kcepoMe3o(inbHMI €BPUOIOHT,
CXHJIBHUH 70 CHHAHTPOITI3allii.

Megaphyllum sjaelandicum (Meinert, 1868) — €Bpomneciicbkuii Bua, SKHIA
nommpennit y binopyci, Pocii, anii, Ecronii, ®innauaii, Himeuuunni, JlaTsii, JIutei,
[Tompmi, IlIBemnii. Ha Teputopii Vkpainum memkae y BomwHcbkilt, BiHHHIBKIH,
Tepuominsebkit, KwuiBcbkiii, Uepxkacwkiii, IlonraBchkiii, UYepHIriBChHKIH,
KipoBorpancekiii, Cymchkiii Ta XapkiBcbkiii oOmactsax (YUepuwiit u ['onosau,
1993). Bin 3ycrpivaerbcs y JIMCTSHUX Ta XBOWHHX JicaX, Ha CYTJIWHKOBHX,
CyHIIIaHUX Ta MIMAaHUX IPYHTAX TMiJ HAMETOM COCHOBHX JiciB. lleii Bum He yacTo
MOJKHA 3YCTpPITH Y JIMIIOBHUX Ta JIMIMO-sCCHeBUX Ni0poBax. Jlokmmaa (1969) Bka3sye,
0 JUIS HBOTO XapakTepHuid mepiogomopdos. M. sjaelandicum mosrobiisie Bosiori
nicoBi 6iotorn (YepHusiii u ['omoBau, 1993). TpuBamicTe KUTTS caMIiliB — 6 POKIB;
camIll, SIKlI He migfganucs nepiogoMopdo3y, MOXKYTh MNPOXKHUTH JHIIE 3 POKHU

(JIokmuna, 1969).
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Rossiulus kessleri (Lohmander, 1927) — eBpomneiicbkuii B, 3a ganuMu Prisnyi
(2001), momupenwuii y binopyci ta Pocii. Ennemix Pycbkoi piBHuHE Ta [TiBHIYHOTO
KaBkazy. Ha tepurtopii VYkpainum mnommpenuit y Kuromupcwkiid, KwuiBcekii,
Yepkacokiii,  [lonraBcekiid,  [uimponerpoBchbkiil,  Jlyrancekiil,  CyMCBKiil,
XapkiBcbkiii Ta MukonaiBebkii  obmactax  (Yepubiik um Tomosau, 1993).
Haltuncnennimuii y ueHTpaibHux JicoctenoBux pailonax (Coxonos, 1957;
Herpo6os, Herpo6osa, 2007). Kanbkodin, Bigirpae BaxkIHMBY poiab Y
IPYHTOYTBOpEeHHI, MiHepanizye pociaunauii oman (Cokosnos, 1957; HerpoGoB wu
Herpo6ogsa, 2007). 3yctpiuaeThcst B ycix OioTonax KaHIBCHKOro 3amoBigHHKA, KPiM
3aIJIaBHUX OCTPOBIiB. MaKkcHMalibHA TUHAMIYHA YHCEIbHICTh IIHOT'O BUAY BUSBJICHA B
ayrocreny (409,3 ex3./100 mactko-mi0). R. kessleri Takox BHCOKOYHCIIEHHHH 1 B
crenoBux Oloronax JlHimponeTpoBchbKkoi, Jlyrancekoi Ta MukonaiBcbkoi obiactei
(Tanspos, 1956, 1965; Tomuyer, 1960). Po3MHOXKEHHS OCOOHMH IIHOTO BHIY
Bi/I0yBa€ThCs HANTII3HIIIE TTOPIBHSIHO 3 THITUMH BOJIOTOJIFOOHUMU BUaamMu (UepHBbIit 1
I'onosay, 1993). Jluusauas R. kessleri micist 3uMiBii BigOyBaeThCsA y KIHI[l KBITHS —
Ha TOYaTKy TpaBHs. Uepe3 Micslp AWILUIONOAM LBOTO BUIY BIAKIAAAIOTH SHIS
(IIpumyrosa, 1988).

OCHOBHI XapaKTePHCTUKH YHUCEIBHOCTI Ta PO3IMOBCIOHKEHOCTI ITUX BHUIB Ha

TEPUTOPIi CTENOBOI 30HU YKpaiHU HaBeeH1 y 1oAaTky b.
1.3. bioTonmiunuii po3nmoaij AMIJIONOA CTENOBOI 30HU Y KpaiHu

VYrpynoBaHHS MiACTHIKOBUX 0€3XpeOETHUX JIICOBUX €KOCHCTEM CTEIOBOI 30HU
VYkpainn — JOCHTh CKJIaJHA Ta MIHJIMBA CHCTEMa, CTPYKTypa SKOi BHU3HAYAETHCS
30BHIMHIME (aKTOpaMHu MIOA0 JAHUX POCHHH (MEXaHIYHMHA CKJIaa TPYHTY, HOTO
3BOJIOKCHHSI, THIl Ta IHTEHCHUBHICTh aHTPONMOTEHHOTO THCKY), CTPYKTYpPOIO
POCIMHHOTO YIpYIMOBaHHS (BUAOBHI CKJIaJl, 3IMKHEHICTh JEPEBHHUX 1 TpaB’SIHUCTUX
SApycCiB, TOBIIMHA MIACTHIIKH), a TaKOX BHYTPIINIHBOIO CTPYKTYpPOIO JTOMIHAHTHHUX
TaKCOHOMIYHUX rpyn Oe3xpeOetnux y miactuill (bpuragupenko 1 Yepuwuii, 2004;

Bbpuramupenko, 2004a; Brygadyrenko, 2015b).
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Bunosuit ckian kmacy Diplopoda y TpuBano3amiaBHUX Ta KOPOTKO3arUIaBHHX
Jicax MpejCTaBlIeHUU JBOMa—II’siThMa BUJaMHU. 3arjiaBHi A10poBH (OepecToBa
n10poBa 3 KpONMBOI, YOPHOKJIEHOBA A10poBa 3 TOHKOHOIOM, siCEHEBa A10poBa 3
TOHKOHOTOM Ta cyOip 13 uucToTinioMm) [laBiaorpaacekoro pailoHy HacensiloTh Taki
Buau aumutonoa: B. jawlowskii, R. kessleri ta M. rossicum (bpuragupenko i
Cnunbko, 2005). XykoB Ta iH. (2017) BKa3ywoTh, M0 Ha TpoOHIH AutsHIN «JIyK i3
TOHKOHOTOM JydHuM» ([Ipupomnuii 3anoBigHUK «JHITPOBCHKO-OpUIBCHKUIY) Y
3amnaBl p. Ilporiu 13 jgumionox 3ycTpiyamTbes ABa Buau — E.nanus i1
B. jawlowskii. ¥V 3amnaBHOMYy JayOOBOMY JIiCi MPHPOJAHOTO  3alOBiIHUKA
«/IninpoBcbko-OpinbChKUi»  YHCEIbHICTh OaraToHibkok M. sjaelandicum Ta
P. inconstans He 31auna (6,70 + 1,14 ta 1,98 + 0,52 ex3./M2, Bignosinno) (Kykos
u 1p., 2017). YV xopoTko3amniaBHiii MEpTBONOKPHUBHIN MakJIeHO-sCeHEBIN A10pOBI
cepen campodariB JTOMIHYIOTH JIMIIE JBa TAKCOHM OaraToHiKOK: M. rossicum i
R. kessleri (ITaxomoB Ta iH., 2008). IleBHMM uYMHOM Ha campodariB BILIHBAE
BECHSIHA MOBIHb. Y MpupycioBii 3amiasi p. Camapa Ha TphOX MPOOHUX IUIOIIAX
micJisl BECHSIHOT MOBEH1 HEe BUABJICHO TpeacTaBHUKIB Diplopoda, sikux peectpyBanu
y CKJai IPyHTOBOI (hayHH 3a BiACyTHOCTI po3nuBiB piuku (Kymns6auko, 2006).

JIBomapHOHOT1 0araTOHDKKH JKMBYThH y MIJICTHJII Ta Y BEPXHbOMY IIIapi IPYHTY.
Y tpodiuHOMY BIIHOIIEHHI OUIBLIICTH AMIUIONOJ — campodard, siKi >KUBISTHCS
MepTBUMHU pociuHHuMK 3anumikamMu  (HerpoOos, 2007). 3ajeHO BiJ TOBIIUHH
TpOQI4HOTO CyOCTpaTy B JHUCTAHUX Jicax OaraTOHDKOK MOYKHA 3YCTPITH y PI3HIM
KUTBKOCTI. Y MIMPOKOJUCTSHUX JIiCaX CTEMOBOI 30HM YKpaiHW BIAHOCHA YWCEIBHICTD
carpodaris 30unbIIyeThes 3 18—19 % 3a moTyxHOCTI miacTwiku MeHtre 20 MM 10 68 %
KOJIU TOTYXHicTh MoHa 40 MM (bpuramupenko, 2016). 3i 3pocTaHHIM MacH IiJCTHIKH
3 300 go 900 r/M? MOCTYHOBO 3OiIBIIYETHCS KUIBKICTH BHJIIB IiICTUIKOBUX
0e3xpe0eTHUX Ha TepUTOPIi BITPO3aXMCHOI CMYTH, PO3TAIIOBAHOI 32 5 KM Ha MIBICHb
Bix M. [uinmpo. I3 mmmionox Ha miid Teputopii 3yctpidarotbes R. kessleri (Faly
& Brygadyrenko, 2014).
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BaxxnuBuii kputepiil mommpeHHs canpodariB y COCHOBHUX Jicax — 3IMKHEHICTb
JepeBHOTO HameTy. Y cocHoBUX HacajpkeHHsx (Pinus sylvestris Linnaeus, 1753)
BIJIHOCHA YacTKa canpodariB 3MeHIIyeThCs 3 54 % y micax i3 HaillMeHIle 3IMKHEHUM
nepeBHUM spycoMm 1o 11-13 % y micax 13 muiebHiuMu Hametamu (Brygadyrenko,
2016). Y migcTuii COCHOBUX HacaykKeHb 13 3iMKHeHIcTIO KpoH 30-40 % nominye
Julidae (cepenHiii BiCOTOK JOMIHYBaHHS 3a yuceiabHICTIO — 31 %). 3a 3IMKHEHOCTI
KPOH cOCHOBUX Hacamkenb 45-59 % ta 90-100 % BusiBneno nume 4 % ta 3 %
Julidae Bim cymapHoi wuymcenbHOCTI Oe3xpebeTHHX, BiAnoBiaHO. HaliMeniry
yucenbHICTh Julidae BcTaHOBJIEHO Ha JIICOBUX JUISHKAX 13 3IMKHEHICTIO JEPEBHOTO
Hamety 60-89 % (Brygadyrenko, 2016).

3a nmanumu O. €. [laxomosa Ta iH. (2008), y mpupogHuX jgicax 1 JicocMyrax
CTeNoBOi 30HM YKpaiHW pO3MOJAUT TIPYHTOBUX O€3XpeOEeTHUX HE pPIBHOMIPHUM.
VY micocMyrax CTEmoBOi 30HU YKpaiHu JOMIHYIOThH mpejactaBHUKK poaunu Julidae,
ajie X YHUCeNIbHICTh MEHIIIA MOPIBHSHO 3 MPUPOAHUMHU Turamu jiciB (Brygadyrenko,
2015a). MaxkcumasibHa YHCENBHICTH campodariB xapakTepHa [Jis JI€pEeBOCTaHIB
Robinia pseudoacacia L., Fraxinus excelsior L., Q. robur L. ta Betula
pubescens Ehrh (Brygadyrenko, 2015a).

Ceupumguenko Ta bpuragupenko (2014) noBenu HasBHICTH TpodidHOT
crnemiamizaimii ocooumn R. kessleri y mpupomuux Jicax CTEmoBOi 30HH YKpaiHH.
I3 3amponmoHOBaHUX KOPMIB 3 omayioro Juctsa 16 BumiB mepeBHux mopim R. kessleri
MaKCHMaJbHO CIOKMUBatOTh KopM 3 Acer negundo L. (0,75 mr/mr macu Tina Ha 100Y),
Quercus robur L. (0,50), Malus domestica Borkh. (0,36) ta Cerasus vulgaris L.
(0,35). s 12 immmx BumiB gepeB (Acer platanoides L., A. pseudoplatanus L.,
Gleditsia triacanthos L., Populus alba L., Aesculus hippocastanum L., Fraxinus
lanceolata Borkh., Salix alba L., Populus nigra L., Pyrus communis L., Pinus
sylvestris L., Ulmus laevis Pall. Ta R. pseudoacacia) cnoxuBaHHS oOmamy
He nepepuinyBasio 0,11 Mr/mMr macu tinma Ha 100y (Svyrydchenko & Brygadyrenko,
2014). Awnasoriuni mocnijpkeHHs mnpoBoawtn [loxwienko Ta iH. (2019). Iloxu-

neHko Ta iH. (2019) BusBWIM, 1[0 NiA 4Yac >KUBJICHHS OMNAJIUM JIUCTAM PIZHUX



37

nepesuux mopin (Acer campestre L., Tilia cordata Mill.,, Q. robur, U. laevis,
F. excelsior) R. kessleri naiiOinpiie crokuBae KOpM i3 KJIeHa MOJILOBOIO Ta B’s3a
€BPOIIECUCHKOIO.

BaxnuBy ponb y TNOWMpPEHHI MIACTWIKOBUX 0€3XpeOeTHUX BiAIrpae
3BOJIOKEHHSI TPYHTOBOI'O Ta TIJCTUIKOBOTO TOPU3OHTIB. Y CTEMOBUX Jicax
npeacraBauku psaay Julida Bigmarore mepeBary Me30(piTbHUM yMOBaM 3BOJIOXKCHHS
(Bpuragupenko, 2004a). VY micocmyrax CTenoBol 30HM YKpaiHW KUIBKICTh
carpodariB MakcuMalibHa y KcepomesodiibHux (36 %) Ta MiHiMaibHAa — B
rirpome30¢puibHUX (3 %) ymoBax. CepenHiil BIACOTOK JOMIHYBAHHS 32 YMCEJbHICTIO
Julidae y wme3okcepodimbHMX yMOBax 3BOJIOKEHHS cTaHoBUTH 15 % (Bryga-
dyrenko, 2014b). V mupoKOIMCTIHMX JicaX CTEmoBOi 30HM YKpaiHH BIAHOCHA
gucenbHicTh Julidae makcumanbHa y Me30pUIBHUX, KCEPOME30(UIBHUX Ta TIrpo-
Me30(TbHIX yMOBax 3BoJioxkeHHs IpyHTY (Brygadyrenko, 2015b). TTaxomoB Ta iH.
(2008) BkasyoTh, 10 y JicOBUX OioreorieHo3ax Ilprcamap’st y KOpPOTKO3aIIaBHIi
Me30(UTbHIA MEPTBONOKPHUBHINA IMaKJICHO-sICeHeB1 mi0poBi 3 MIOpOBHHM pi3HO-
TpaB’sIM BiIMIYa€ThCs 3HaYHA 4rcenbHiCTs M. rossicum Ta R. kessleri. ¥ me3odinb-
HOMY Oaiipaunomy iici kiaac Diplopoda npencrasnenuii Takumu Bugamu: R kessleri,
M. rossicum, M. sjaelandicum, P. complanatus (Linnaeus, 1758), Sch. dmitriewi
(Pokhylenko & Korolev, 2013).

CTOCOBHO TaKCOHOMIYHOI CTPYKTYpH y MeE30KCEepODUIbHHX COCHOBHX Jicax
CTernmoBoi 30HW YKpainu mpeacraBHukH ponuHu Julidae mocimaroTe Tpere micie
(cepenniii BijicoTok mominyBaHHs — 6,9 %) micms Formicidae (49,9 %) i Lycosidae
(13,2 %). Y xcepoMe3ohiTpbHHX JICOBHX HacaDkeHHsSX 3 Pinus sylvestris L.
TaKCOHOMIYHa CTpyKTypa Taka: Formicidae (34,6 %), Lycosidae (13,3 %), Carabidae
(12,9 %), Julidae (11,1 %) (Brygadyrenko, 2014a). YV micocMyrax i3 Me30-
Kcepo(TbHUMH yMOBaMH 3BOJIOXKCHHSI JOMIHYIOTh poawHu Formicidae (cepemHiii
BiZICOTOK JoMiHyBaHHs 3a KutbkicTio — 30 %), Julidae (15 %), ta iH. Y Kcepo-
Me30QUTPHIX yMOBax IMX JICOCMYT IepeBaxaroTh poaunu Carabidae (22 %),

Formicidae (16 %), Lycosidae (10 %), Julidae (3 %) (Brygadyrenko, 2014b).
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Ha wugucenwHicTh mnpencraBuukiB kiacy Diplopoda y mnpupomnux micax i
JICOHACAKEHHAX CTENOBOi 30HM YKpaiHM TaKOX 3[aTHI BIUIMBATU TBEPAICTh Ta
enextponpoBiaHicTh IpyHTY (XKykoB, Kynax, bamtok, 2015). He meHm BaxiuBuii
(dakTop AJIg AUIUIONOJ CTENOBOi 30HM YKpaiHW — 4YMCeNbHICTh Mypax. B ymoBax
3HA4YHOT MIUIBHOCTI FOrmicidae 30imblIyeThCss YacTka OaraTOHDKOK Yy MIiACTHIIII
(sBetkoBa u bpuramupenxo, 2003; Faly & Brygadyrenko, 2014; Brygadyrenko,
2016). 30uTblIEHHS KUIBKOCTI POJMH 0O€3XpeOeTHUX y MIACTHINI 3YMOBIIOE
3MEHIIICHHS KUTBKOCTI BUIB KOXHOI POJWHHM, 110 XapakTepHo uiss poaunu Julidae

(Brygadyrenko, 2014b).
1.4. Opra”izMu-napa3suTH IBONAPHOHOTHX 0araTOHIXKOK

B oprani3ami quIuionoja napa3uTyrTh HEMATOIH, Kl Ta rperapuau. Morffe
& Hasegawa (2017) BusBMAM y 3aJHBOMY BIJUII KHIIEYHHKA OaraTOHDKKH
Parafontaria laminata (Attems, 1909) (Polydesmida, Xystodesmidae) mapasutymouy
Hemarony Rhigonema naylae Morffe & Hasegawa, 2017 (Rhigonematomorpha,
Rhigonematidae). I3 44 mnpoananizoBaHUX OCOOHMH CIIpOOOJIAHMX OaraTOHIKOK
Narceus gordanus Chamberlin, 1943 (Spirobolida, Spirobolidae), mo mermikaoTs Ha
miBoctpoBi ®nopunma, y 33 (75 %) xumeunukax N. gordanus BusBIECHO
napasuryiounx Hemarox Heth pivari Phillips et al.,, 2020 (Oxyuridomorpha,
Hethidae) (Phillips et al., 2020). V IliBaenniit ABctpaiii MikpoOOTpohHY HEMATOTY
Rhabditis necromena Sudhaus, Schulte, 1989 (Nematoda, Rhabditidae), rocromap
skoi — Akamptogonus novarae (Humbert, DeSaussure, 1869) (Polydesmida,
Paradoxosomatidae), BUKOpUCTOBYIOTh K OloJjoridHui 3acid GOpoThOM 3 THTPOAY-
KoBaHOIO OararoHikkoro Ommatoiulus moreletii (Lucas, 1860) (Julida, Julidae).
Lz HemaToma mapa3uTye BCEpeArHI TEMOIISIO CBOTO Xa3siiHa, TIOKW BiH HE 3arvHe,
motiMm R. Necromena BiZHOBIIOE CBi PO3BUTOK TICIS JKUBICHHS OaKTEPIIMH,
npucyTHIMH B Tpymi xa3sina (Schulte, 1989; McKillup et al., 1991).

McKillup et al. (1991) y nabopaTopHHX i MOJIHOBUX €KCIIEPUMEHTAX BHUSBUIIM,

mo Hemaroza R. necromena — edexTuBHUN 3aci0 010JOTTYHOTO KOHTPOJIIO MPOTH
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aumtonoaun Spinotarsus caboverdus Pierrard, 1987 (Spirostreptida, Odontopygidae).
EdekTuBHICT, 1IOrO METOAY Yy JIa0OpaTOPHUX YMOBaxX JOCUTh BHCOKa, a B
MOJbOBOMY ©KCIIEPUMEHTI 3apakeHHsi OaraToHbKOK S. caboverdus uemaromamu
R. necromena BusBmiocs Haa3BuuaiiHo Hu3bkuM (McKillup et al., 1991). 3nauna
kinpkicte Neoaplectana carpocapsae (Weiser, 1955) ta Heterorhabditis heliothidis
(Khan, Brooks & Hirschmann, 1976) (Nematoda, Rhabditoidea) nponukae B
opranisam Oxidus gracilis (C. L. Koch, 1847) (Diplopoda, Polydesmida), tam
HEMATOAU iHKaHCYJIIOIOTBCSI Ta 3alNTYTYHOTBCA B TPAXCOJIN Td CIIOJTYUYHY TKAHUHY, K1
OTOYYIOTh CEpPEHI0O KHUIIKY 0araTOHDKKH, 1 TaJbMYIOTh 3aXHCHI peakiiii rocroaaps
(Poinar & Thomas, 1985). Severianoia pachyiuli (Malysheva et al., 2020)
(Nematoda, Oxyuridomorpha) omnucana i3 3aguHbo1 Kuiku gurutonoaun Pachyiulus
krivolutskyi (Diplopoda, Julidae), sixi memkarots y PecmyOumimi Axures, Pociiicbka
denepamis  (Malysheva et al.,, 2020). V¥V IliBaiuno-Cxinniii Asctpanii Baker
& Seeman (2008) omricamu Neomegistus remus Baker, Seeman, 2008 (Mesostigmata,
Paramegistidae) na 6aratonixii Proporobolus sp. (Spirobolida, Rhinocricidae).
Oprani3Mm JIHUIUIONOJ HACESAIOTh T'pPErapuHu, sSKI HalleXaTb JO JABOX PSJIB
(Eugregarinorida Ta Neogregarinorida), mwsatu poaun (Actinocephalidae,
Cnemidosporidae, Monoductidae, Stenophoridae Ta Lipotrophidae) Tta nes’situ
poxie (Actinocephalus, Amphoroides, Cnemidospora, Monoductus, Stenoductus,
Stenophora, Fonsecaia ta Hyalosporina). Actinocephalus blanuli Triffit, 1927
(Eugregarinorida, Actinocephalidae), Amphoroides polydesmi (Léger, 1892)
Labbé, 1899 (Eugregarinorida, Actinocephalidae), Fonsecaia polymorpha Pinto,
1918  (Eugregarinorida,  Stenophoridae), Hyalosporina  cambolopsisae
Chakravarty, 1935 (Eugregarinorida, Stenophoridae), Monoductus lunatus Ray,
Chakravarty, 1933 (Eugregarinorida, Monoductidae), Stenoductus penneri
Ramachandran, 1975 (Eugregarinorida, Monoductidae), Cnemidospora lutea
A. Schneider, 1882 (Eugregarinorida, Cnemidosporidae), Chakravartiella
sugereiformes Misra, Raychaudhury, 1973 (Eugregarinorida, Cnemidosporidae),

Lipotropha mattei Tuzet, Manier (1958) (Eugregarinorida, Lipotrophidae) —
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rperapvHM, sKi MapasuTyloTh y npejctaBHUKax kimacy Diplopoda (Desportes &
Schrével, 2013).

I3 1 794 pocmimkenux Oaratonixkok Trigoniulus corallinus (Eydoux
& Souleyet, 1842) (Spirobolida, Pachybolidae), sixi memkators B IHaii, 3apaxkeHiCTh
mumu rperapunamu Monoductus chondromorphi (Bhandari, 2010) (Monoductidae,
Monoductus), Stenophora mruthunjayi (Rodgi and Amoji, 1969) i Stenophora indica
Bhamare et al., 2014 (Stenophoridae, Stenophora) cranosuts 60 % (Bhamare
etal, 2014). Ili mapa3uTu HalyacTimie 3yCTpIiYaIMCh y TEPEAHIA Ta CepeaHii
YacTMHAX KHUIIIEYHHWKA. B opranizaMi Jeskux OaraTOHDKOK 3apeecTpOBaHO HABIThH
OinbIie 1BOX rperapuH-napasutie (Bhamare et al., 2014).

B opraniami Oaratonikku Ktenostreptus culcurutus Demange, 1962
(Diplopoda, Spirostreptida) Janardanan (1987) smaiimeHo rperapunu Stenoductus
ktenostrepti Janardanan, 1987 (Monoductidae, Stenoductus). Mopdosnorito Ta
ICTOpiI0 JKMTTSA JBOX HOBHMX BHIIB medaniHoBux rperapud, Stenodudus nitida
Janardanan & Ramachandban, 1983 Ta S. disticta (Monoductidae, Stenoductus) 3
kumeunuka Arthrosphaera nitida Pocock, 1895 (Diplopoda, Sphaerotheriida), ommcano
Janardanan & Ramachandban, (1983) Ta 06roBopeHo ix cucTeMaTH4Hi ITO3MIIII.

VY xumieynuky OaratoHixok Trigoniulus qoesi (Porath, 1876) ta Xenobolus
acuticonus Attems, 1936 (Diplopoda, Spirobolida) mapasurye rperapuna Stenoductus
trigoniuli Janardanan & Ramachandran, 1982 (Monoductidae, Stenoductus).
[ndikoBaHi emiTenmiayibHI KIITHHH CEPEAHBOI KHIIKKA 1. (OESI JeMOHCTPYIOTH
mporpecyrouy rinepTpodiro Ta Hakomu4ykooTh JimiaHi kym. [lapasut He wMae
Bugumoro BrumBy Ha JIHK, ByrmeBoam, Bwmict Oinka a6o PHK y 3apaxkenux
kiituHax. Opranizm Carlogonus palmatus Demange, 1977 (Diplopoda, Carlogonus)
HaceysifoTh  rperapuan  Stenoductus  carlogoni  (Cephalina, Monoductidae)
(Janardanan & Ramachandran, 1987).

Exonoriuai ocoOMMBOCTI NBOHOTHX TPErapwH, SKi KUBYTh Y JHILIONOJAX,
nocmipkyBanu y Ilomsmii (Lipa, 1967), B Iuaii (Bhamare et al., 2014), SAnonii
(Hoshide et al., 1970), Himeuuuni, IOrocnasii (Geus, 1969), CnoBauyunHi
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(Valigurova & Matis, 2001) ta mesikux iHImUX KpaiHax. ['perapuHu JBOMApPHOHOTHX
0araToHDKOK, IO HayexkaTh 10 ¢dayHu Ykpainu, BuBuanu Brygadyrenko & Svy-
rydchenko (2015).

VY kumeunuky R kessleri mapasutyrote ramontu Stenophora daulphinia
Watson, 1916, S. juli (Frantzius, 1846) Labbe, 1899 Ta S. julipusilli (Leidy, 1853)
Crawley, 1903 (Eugregarinorida, Stenophoridae) (Brygadyrenko & Svyrydchenko,
2015). Y 79,2 % nummonon BusiBieHo ramoHtu Ta cusurii S. julipusilli, 20,8 % ne
sapakeHi rperapuHamu (Brygadyrenko & Svyrydchenko, 2015). JIsomapHoHoOTri
0araTOHDKKM 3 HE3HauHOW 1HBaziel0 (1-8 TamMOHTIB) CHOXHBAIOTH KOPM
iHTeHcuBHie Ha 29,0 %, a 13 cepelHbOI0 Ta BUCOKOIO — MeHIe Ha 8,0 % MopiBHSIHO

3 HeinBazoBanuMu ocoonnamu (Brygadyrenko & Svyrydchenko, 2015).
1.5. TlomuMpeHHs AUILIONOA HA PEKYJbLTHBOBAHUX TEPUTOPIAX

[pau40100yBHA TPOMUCIOBICTh, KPIM IMO3UTHBHOTO BHECKY Y PO3BHUTOK
€KOHOMIKH perioHy, BUKJIMKA€ HETaTUBHI HACHIAKUA JUIS AOBKULISA (pyWHYBaHHS
IPYHTOBOTO TIOKPWBY, TMPOCITaHHS 3€MHOi TIOBEPXHi, 3aTOIUICHHS MPUIIETIIHX
TEPUTOPiA, CKYIMUEHHS BHCOKOMIHEpAJIi30BaHUX IIMAXTHUX BOJl, HAKOTUYCHHS Ta
30epiraHHs BiIBAJIHUX TOPiA, CKYMYECHHS IIKIIJIUBUX XIMIYHUX PEYOBUH Y IPYHTI)
(HukamoB u bonmapen, 1980; Tpasnees, 1989). HanxomkeHHs MIAXTHUX IMTOPIJ 0
€KOCHCTEM BHUKIIMKa€e 301IHCHHS BUIOBOIO CKJIanay OioleHo3iB. Tak, Ha MUISHKax
PEKYNbTHBAIlIl Ba)KKI METAIHM Ta 1HII PEYOBHHHU MOTPAIUISIOTh Y POCIWHU, a 3BIATH
M dYac »>KUBICHHS HAIXOISATh JO OpraHiamy camnpodariB, Je IOCTYIOBO
HAKOMUYYIOTHCS 1 CIIPUYUHSIOTHh IHTOKCUKAI0. [IOKpUBY y AUIIIONON CKIAAAI0THCS
3 KaJIbBIIiIo 1 KapOOHAaTY, a XIMIKaTH 3 MIAXTHUX BiJIBaJiB X PYWHYIOTb.

Ha 4oTwppox mJUIsTHKaX B aHTPOMOTEHHO TPaHCPOPMOBAHUX YMOBAX
KpuBopixoks Kympbauko Ta iH. (2010) po3risiHynM TaKCOHOMIYHUN CKJIaf,
CTPYKTYPY IOMIHYBaHHS Ta CHIBBIIHOIIEHHS (DYHKI[IOHATBHUX TPYN TPYHTOBUX
oe3xpedetnux. Ha teputopii 3AT «KpuBopi3bkuil CypuKOBUN 3aBOJ» BHUSBJICHO

17 BuniB rpyHTOoBUX Oe3xpeOeTHuX. HaliMeHIa 4YHMCENbHICTh 3apeecTpoBaHA IS
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JIBONAPHOHOrMX OaraToHikoK (4 ex3./mM?) (Kyns6auko Ta in., 2010). ITpucyTHicTh
JIBOMApPHOHOTUX OAaraTOHLKOK y TIpyHTOcyMimax (IIaXxTHa MOpOAda, YOPHO3EM
3BHYAlHUM, miacTHika 3 JucTs Robinia pseudoacacia L., 1753) chpuse
IHTEHCUBHOMY BHMJIUJIEHHIO BYIJIEKHCIOIO Ta3y sK OJIHIET 3 XapaKTepUCTHK
Oiomnoriunoi aktuBHOCTI IpyHTIB (Kynebauko u ap., 2007; Pakhomov et al., 2008).
[linToruieHHs JICOBMX €KOCHCTEM INaxXTHUMH Bojaamu 3aximHoro [lonOacy
CIIPUYMHSE 3MEHIIEHHS KUIBKOCTI BHJIB Ta IHJAEKCIB BHUJOBOTO PI3HOMAHITTS
nicTUIKOBOI Me3o(daynu. Ha it Teputopii AMIMIIONOAM MpeICTaBIEH] JIUIIE OJTHUM
BugoM — R. kessleri 3i 3HauHO umcenbHicTIO (31,2 % Big cymMapHOi YMCEIBHOCTI
reprieto6ir0) (bpuraaupenko tra ®anu, 2009).

Tpodiuni mepeBaru M. rosSiCUM Ha pI3HMX THUMAX MIAXTHHOI TOPOAHM Ta
ryMyCOBaHOMY IIapi YOPHO3EMY 3BUYAIHOTO, 110 BUKOPUCTOBYIOTh Y PEKYJIbTHUBAII]
SIK HACUITHUHM TPYHT, 3aJIe)KaTh Bil akTyaiabHOI KucioTHocTi ([TaxomoB u mp., 2008).
Yacrora 3HaxomxeHHs canpodariB Huszbka (23,4-30,7 %); BOHa 3MEHIIYETHCS
3aJIeKHO BiJI HEUTpAIbHOI O KHUCIOI peakiii po3yuHy MITYYHUX IPYHTOCYMIllIeH
(4opHO3eM 3BHYAMHUHN 1 «IIeperopijyiay IMaxTHa MOpPoJja) Ha JUCTIHOMY OmNajl KJIeHa
roctposcroro Acer platanoides L. ta po06inii nceBmoakamii R. pseudoacacia
HOPIBHSAHO 3 sUIBIEM BipriHchbkuM Juniperus virginiana L. Ha maxThi#i mopomi
(xucnuii cyOCTpaT) MUIIONOAM IHTEHCUBHIIIE CIOXKWBaIOTh KieHoBUH (41,1 %) ta
poGinieBuii (34,0 %) nucTAHWI omaja, a sUTBIEBHHA omaax — ciadkime (24,9 %)
(Kynpbauko n dumyp, 2012). Y gBomapHOHOTHX OaraToHDKOK, SKi MEIIKAalOTh Ha
IIaXTHIA TOPOJi, BUSBICHO JOCTOBIpHE 3MEHIICHHS MacH Tida TOPIBHAHO 3
KOHTpostbHUMH JiutstHKamu (ITaxomoB u jap., 2008).

3HayHE PI3HOMAHITTS TPYHTOBOT Me30(hayHH Me03eMiB — BAXKIIUBE JHKEPEIO
iHpopmarii mpo o0coOMMBOCTI mpolecy TIpyHTOyTBOpeHHs. Ha Ttepwurtopii
cramionapy JIHIMPOBCHKOTO EP>KaBHOTO arpapHO-€KOHOMIYHOTO YHIBEPCHUTETY,
MpeCTaBJICHIN MTeI03eMaMu, B YIPYIIOBaHHI ITPYHTOBOI Me30(ayHH Ba)KJIMBY POJb
BIIIrparOTh AUILIOMOAM, SIKI IPEACTABICHI JOCUTh YUCACHHUM BUIoM — R. kessleri

3i minbHicTIO 58,97 * 6,60 ek3./M? —2012 p. Ta 72,69 * 14,0 ex3./mM?> — 2013 p.
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(AunpyceBuu u ap., 2014). Pesynbratu Anapycesud u np. (2014) po3kpuBaroTh
XapakTep €KOJIOTIYHUX 3B’A3KIB Y IeJ03eMl, 110 nepedyBae Ha MOYaTKOBUX (pazax
IPYHTOYTBOPECHHSI.

30UTbIIEHHS] KUTBKOCTI OaraToOH1)O0K CBITYUTH MPO (POPMYBaHHS CHPHUSATIMBUX
EKOJIOTIYHUX YMOB, s iX IicHyBaHHsS. 3a pganumu E. B. IIpokomenka Ta
A. B. Kykosa (2011), R. kessleri 3yctpivuaerbcs Ha 11 ninsHKax peKyabTHBAIii 3
pociauHHMM TOKpuBoM (M. Opkonikinze), a M. Kievense — TIBKHM Ha TPbOX.
Ha texnozonax y M. IlokpoB y 2013-2015 pp. 3apeecTpoBaHO JHUIlle OAUH BU]T
mumtonon — R. kessleri (Pakhomov et al., 2019).

TakuM 4yuHOM, AMIUIONOAM BIAITPAIOTH ICTOTHY POJb B ONTHMI3allil MPOIECIB

I'PYHTOYTBOPEHHS Ha AUISHKAX PEKYJIbTUBAIIII.
1.6. KomnuiexcHuii BILIUB ypOaHizauii Ha qumiionon

Y Benmukux MicTaX YKpaiHW Ha JUIUIONOJ IOMITHO BIUTUBAIOTH OJHOYACHO
nekiipka (akTopiB (MECTULMIN, BaXKKI MeTald, CTIMKI OpraHiyHi 3a0pyJaHIOBadi,
VIIUIBHEHHS TPYHTY, ¢dparMeHTaiisi 010TOIB, peKpearis, 3MiHa BHJIOBOTO CKJIady
aBTOTPO(iB, CHATIOBAHHS JIUCTSHOTO OMaay Ta MIACTHIKA ToOIio). Yepe3 BILUIMB
pi3HOMaHITHUX (aKTOPIB Ha JKHMBI OpraHi3MH, IO ICHYIOTh Ha YpOaHI30BaHUX
TEPUTOPISX, YACEIbHICTh JUIUIONO] HU3bKA, a X BUJIOBHM CKJIAJ] JOCHUTH 301THEHUM
(ITaxomoB, bpuramupenxo, 2005; Toth & Hornung, 2019). V tpodiuniii cTpykTypi
JCOMapKOBOTO HACaKEHHS Ha TepuTopii OoTaHiyHOTO cany JIHIMPOBCHKOTO
HaIllOHAJIBHOTO YHIBepcuTeTy iMeH1 Onecst ['oH4apa 3ycTpidyaroTbes JUIIE JABa BUAU
OaraTonixok Sch. dmitriewi, M. rossicum i3 He3Ha4HOIO YuceNbHICcTIO (JKyKOB Ta iH.,
2014; Kunah, 2016). Y mimomy Ha ypOaHI30BaHUX TEPHUTOPIAX YHCEIHHICTH
JTUILIONOJT HHU3bKa, aje Ha OKPEeMHX IUITHKAaX iX KiIbKICTh YOMYCh 30UIBIIYETHCS,
HaBITh MOOJM3Y TEIJIOCNEKTPOCTAHIIIN, A€ Yy 3B’S3Ky 3 JMI€I0 PI3HUX IOJIOTAHTIB
quciio 0araToOHDKOK Mano O 3MEHITyBaTHCh. Tak, moOmusy [lpumHimpoBchKOi
TeroBoi enekTpocTaniii Kopones u ap. (2009) BusiBuiu 301 1HEHUI BUAOBUN CKIIA]

Julidae, mpencraBnenuii numie omuuM BuaoM — M. sjaelandicum 3i 3HawHOIO
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YUCEJIbHICTIO, 1110 CTaHOBUTH 4,5 ek3./10 macTko-a10. Ha opranizam aumionon Ait0Th
Oarato akTopiB, 110 Yy PI3HI POKU YU HABITH CE30HU HA OJIHIM UM IHIIINA TepUTOPIi
MO-pI3HOMY BIUIMBAIOTh Ha OaraTOHIXKOK. I3 4OTHPHOX AOCHIIKEHUX MPOOHUX IUIONI,
po3TaloBaHuX y Mexax JlHimpa, HaliMeHIla YuceabHICTh canpdariB 3apeecTpoBaHa
o603y BAT «/lninpomunay (I[Toxwienko Ta iH., 2009).

VY uentpi m. [lHinpo, Ha cxuiax cxXigHOI ekcrno3uilii YepBOHOMOBCTAHCHKOI
O0anku (ypOoTexHO3eM) y TpoQiuHill CTPYyKTypl NOMIHYIOTh campodaru. Ha mii
TEpUTOPIl 3HANICHO JIUIIIE JIBa BUIU OaraToHKOK. UMCIO MUILTONOA HEBUCOKE 1 Bif
3arajbHOI 4YMCENIbHOCTI TIPYHTOBHX Oe3xpebetHux craHoButh 5,4 % 1 0,8 %
Sch. dmitriewi ta M. rossicum, BignosigHo (Kynax u ap., 2014). Uepe3 Hectauy
BOJIOTH Y MICBKUX TOIIOJICBHX HACa/PKCHHSX BHSBICHO HH3bKE PI3HOMAHITTS Ta
aerpajoBaHy TpoiuHy Ta pO3MIpHY CTPYKTYpPY YIPYNOBaHb IPYHTOBHUX
oe3xpebetnux (Faly et al., 2017). 3a nqoMiHyBaHHSIM Yy TaKCOHOMIYHIA CTPYKTYpi
Julidae mocimarore m’sare micue miciag Formicidae, Pulmonata, Porcellionidae Ta
Lygaeidae. Y Oammi TynenbHa (miBIeHHa dYacTUHa M. JIHIMPO) IUIUIONOAU
npeacTaBiieHi uie ogauM Bugom — Sch. dmitriewi (Faly et al., 2017).

Otxe, Ha ypOaHI30BaHUX TEPUTOPIAX 3arajgbHa YHUCEIBHICTH JTUILIONON JTYXKE
HU3bKa, BOHU TPAILISIOTHCS Ha Tuionll 5—15 % pekpeaniiHux AUISTHOK (TTapku, Oamku,
JICOCMYTH) BEIMKUX MICT CTENoBOi 30HM YKpainu. [lyxe pimko Ha HE3HAYHUX
TEPUTOPISIX BIAHOCHA YHMCENBHICTH JUIUIONOJ 3pOCTa€ J0 MAaKCHUMAaJIbHOI,

XapaKTEepHO1 IS MPUPOTHUX JIISTHOK.
1.7. TlpiopuTeTHi aHTPONMOreHHI YHHHUKH, 110 BILIUBAOTH HA TUILIONO/

[TincymoByroun BHUKJIaJeHE BUIIE, TpeOa 3a3HAYUTH, MO PIBHUHHI TEPHUTOPIi
Yxpainu Haceneni 50 punamu kiacy Diplopoda (Uepnsiit u [N'onoBau, 1993). I3 Hux
HaWKpalie JOCHipKeHI y cTemoBid 30HiI Ykpaimm BiciM BumiB: R. kesslerti,
P. inconstans, Sch. dmitriewi, B. jawlowskii, E. nanus, M. kievense, M. rossicum i
M. sjaelandicum. Haigucnennimmii Bua cremoBoi 30Hu — R. kessleri (mo 409,3

¢k3./100 mactko-ai0) (['mspos, 1956, 1965; Tommues, 1960; Uepnsiii u ['omosad,
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1993, Kucenko u XKykos, 1998; XKyxkos, 2005; Bpuragupenko i ComositoB 2007).
VY mictax TpamsitoThess Taki takconum: Sch. dmitriewi, B. jawlowskii, M. kievense,
M. rossicum, M. sjaelandicum Ta R. kessleri (Kynax u ap., 2013r; Kunah, 2016).
Ha ninsukax pexynapTHBalii 3yctpivatotecss M. Kievense, M. rossicum ta R. kessleri
(ITaxomoB u ap. 2008; Bpuragupenko ta Danu, 2009; Ipokonenko u Xykos, 2011;
Kyne6auko u Jdunyp, 2012; AunpyceBud u ap., 2014). P. inconstans 3uaiineHo y
Oavipani SAuis Sp (Kynax u ap., 2008) i npupycnoiii 3amnasi p. Juinpo (Kykos
u p., 2017). E. nanus i M. sjaelandicum tpamiseTscst Ha JyKax y HPUPOTHOMY
3anoBinHUKY «JIHimpoBchko-Opinbebkuity (XKykos u ap., 2017).

B opranizmi R kessleri mapasutytots ramontu Stenophora daulphinia, S. juli ta
S. julipusilli, sixi BruMBarOTh Ha IHTEHCUBHICTH kuBiIcHHS aurnionon (Brygadyrenko
& Svyrydchenko, 2015). Poinar & Thomas (1985) Bkasamu, IO HEMATOIU
N. carpocapsae ta Heterorhabditis heliothidis, mapasuryroun B cepemHiii KuIIii
aurmonioau O. gracilis, raneMyroTh 3axucHi peakiii poro suay (Poinar & Thomas,
1985). 3amexHo Bim anTpomoreHHoro BumBY M. Sjaelandicum 3a3HaroTh 3MiH
MopdomeTpuaHux xapakrepucTtuk (Iloxunenko, 2012).

Jocmimkenass BBy nuHKy Ha R. kessleri mpoBommmm IloxuiaeHko Tta iH.
(2019); y npupomuux ymoBax Kymnpbauko Ta I'acco (2008) BuB4amu HaKOMMYCHHS
BOXKUX METATIB Y MPEICTABHHUKIB AWIUIONO; BIUIMB IIMHKY Ta HIKEJIIO HA IPYHTOBY
me3odayny BuBuaiga Kynax (2005). Kohler (2002) ta Pigino et al. (2005) Bka3yoTh,
0 BaXKI METANIM JIOKATI3YIOThCS Y BCIX THUNAX KIITHH TOB’SI3aHUX 13 TPaBHOIO
CUCTEMOIO TIpeACcTaBHHKIB Kiacy Diplopoda. Kaamiii Ta MUHK CHIPUYHHSIOTH 3MIiHY
3abapsiienns Julus scandinavius (Latzel, 1884) (Julida, Julidae) 3 wepBonoro a6o
YEepPBOHO-ITOMAPAHUYEBOTO JI0 OPAHKEBOTO, OPAHIKEBO-KOBTOTO ab0 HABITh SICKPaBO-
KOBTOTO, IO BKa3dye Ha crymiHb crpecy (Zanger & Kohler, 1996). Pryts
aKyMYJIIOEThCSI Y KUIICUHUKY Ta ek3ockeneti Trigoniulus corallinus (Gervais, 1841)
(Spirobolida, Trigoniulidae) ta Rhinocricus padbergi Verhoeff, 1938 (Spirobolida,

Rhinocricidae) (Buch et al., 2018). Husbkuii piBeHb 3aCBOEHHSI €HEPrii Ta BUCOKY
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cmeprHicTs Polydesmus denticulatus C.L.Koch, 1847 (Polydesmida, Polydesmidae)
BCTaHOBJICHO Yy MIPUPOIHUX yMOBax, 3a0pyanenux ceunieM (Kohler et al., 1992).

KpiM Baxxkux MeTaiB, IHIII 3a0pyAHIOBadl AOBKUUISL — MECTHLMIHU, IO
3aCTOCOBYIOTBCS B arpoleHo3aX, TaKoX TOKCHUYHI JJs 1€l rpynu OaraTOHDLKOK.
3aMuIIKOBI KOHILIEHTpalii repOoinuAiB, 1HCEKTHLM/IIB, aKapuUuAiB 1 (QYHTIIUIIB
aKyMYJIIOIOTbCS Y TpOIUHUX JAHIIOTaX 1 BHUHOCATHCS 3a MeEXI 00pOOIIOBaHUX
teputopiii (Jabin et al., 2004; Goliner et al., 2006). IToTeHmiiiHa HeOE3MEUHICTh
0araTbOX MECTHLUAIB JJIsi TPyHTOBOi OioTh JociijpkeHa HemoctatHbo (Siegfried,
1993; Chi et al., 2015; Ibrahim et al., 2019).

OTxe, 3 OrIsAy Ha HaBeIEHE BHIINE, NPIOPUTETHUMH aAHTPOTIOTCHHUMHU
YHHHUKAMH Ha TEPHUTOPii CTENOBOi 30HM BHCTYMAIOTh arporeHHE (MIECTHUIUAN) Ta
TEXHOTeHHE (BaXKKI MeTalu) XiMiYHe 3a0pyJHEHHS, 0 BIUIMBAE HA OpPraHI3MH
aurutoniof. [IpoBeneHi JoCiKEHHS HE YMCIICHHI, BOHU HE JAIOTh TIOBHOTO YSIBICHHS
PO 10 MECTUIIM/IIB Ta BAXKKUX METANIB Ha AUIUIONOJ. ExcriepuMeHTH 3 BUBHaUEHHS
BIUIMBY TOJIIOTAHTIB BUKOHAHI Yy MPUPOJHMX YMOBAaxX, aje JaHl H[0JI0 BIUIUBY
3a0pyAHIOBaYiB Ha 0araTOHDKOK Y KOHTPOJILOBAaHUX J1a0OPATOPHUX YMOBaX BiACYTHI.

ToMmy roctpo cTOiTh NHUTaHHS WIOJI0 BHBYEHHS BIUIUBY aHTPOIOTCHHUX
MOJIIOTAHTIB HAa AUIUIONOA. Y 3B’S3Ky 3 LIUM Y JaOOpaTOPHUX yMOBaX IMPOBEACHO
HU3KY JTOCIIKCHB, y SKUX BUBYCHO BIUIMB PI3HUX KOHIICHTpAIlil BaXKKUX METAJIIB,
byHriUAIB, repOIUAiB, IHCEKTUIIMAIB Ta aKapUIUIIB Ha OpPraHi3MH JOMIHAHTHHX

s crertoBoi 30a4 R. kessleri ta M. kievense.
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kievense

ta R. kessleri 30upaim BpyuHy Ha I’TH MPOOHMX ILIONIAX, PO3TAIIOBAHUX y PANOHI

Huinposcbkoro aeponopty B 2013-2021 pokax. Jlng KokHOT HpoOHOI Mol

BHU3HA4YCHO CTyrIiHB 3IMKHEHOCTI ACPCBOCTOIO, YArapHMUKOBOT'O Ta TpaB’SIHI/ICTOI‘O

apyciB. [lepenik nux mioir HaBeaeHo B Tabsummi 2.1.

Tabmms 2.1
KopoTtka xapaktepuctrka npoOHUX MIOI, HA SKUX
MIPOBOJIMIIOCH 30MPAaHHS JUTLIIOTO/T
Exo-
cuc- HepeBocriit YarapHuku Tpassimuctuii sipyc | KoopauHatu Bru
TeMa JTUILIONO/T
ﬁo?glinhﬁ;:sgcciiagg% ?i ngbucus Chelidonium majus
1 F.raxinus lanceolata nigra L. L. (moxpurrs 40%) | 48.357528 ° N, M. kievense
) . (3iMKHEHICTD i Galium aparine 35.065667° E '
Borkh. (simxHeHicTh 10%) L. (moxpurrs 80%)
10%) - (TOKp
Robinia pseudoacacia .
L. (simkuenicts 80%), i | Acer tataricum itellarla holostea
. (moxpurTs 30%) o

2 | Quercus robur L. L. T Asarum 48.3564° N, R. kessleri

(3iMxHenicTs 10%) Ta (3iMKHEHICTD 35.0651° E '
europaeum

Acer campestre L. 10%) L. (moxpurTs 10%)

(3iMxHenicTs 10%) ' p

Robinia pseudoacacia

L. (siMxuenicts 85%), Sambucus Chelidonium majus M. kievense

3 | Tilia cordata Mill. nigra L. L. (moxpurrs 40%) | 48.364122° N, ' T2
(3imknenicTs 15%) Ta (3iMKHEHICTE i Galium aparine 35.063961° E .
Acer negundo L. 10%) L. (mokpurts 80%) R. kessleri
(siMxHenicTs 10%)

Robinia pseudoacacia Sambucus :

4 | L. (3imxuenicts 80%) 1 | nigra L. Galium aparine L. | 48.359640° N, M. klf:ense
Fraxinus excelsior L. (3iMKHEHICTE (moxputTst 90%) 35.068295° E .
(3imkHeHicTh 10%) 10%) R. kessleri
Robinia pseudoacacia Stellaria holostea
L., (3iMKH_eHiCTI> 70%) Acer tataricum L. (HOKpI_/ITTﬂ 45%)

Populus nigra L.. L Aegopodium 48.357919° N _

5 | (zimkuenicts 20%) i (3.iMKH€HiCTB podagraria L. 35' 0682500 E’ R. kessleri
Fraxinus lanceolata 10%) (moxpurtst 80%) Ta '

Borkh. (simkHeHiCTh
10%)

Geum urbanum L
(mokputTst 15%)
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Ha pocnipkeHnx mnpoOHMX TUIoOmIaX MiACTANIKA moTyxkHa (45+ 11 MM
3aBTOBIIIKK), OJHOINAPOBA, MPEJICTaBlicHA TepeBakHO aucTsAM R. pseudoacacia L.
BusnadueHHs pociauH A0 BUAIB MPOBEACHO 3a BU3HAYHMKOM POCIHH 32 PEAAKII€r0
1O. H. IIpokyauna (1987) ta yrouneno 3a B. B. Tapacoum (2012). TakcoHoMiuH1
omuuuili kiaacy Diplopoda BusHaummu 3a monorpadismu 1. €. Jlokmuaoi (1969) ta
H. I". Hopmnoro, C. I. T'omoBaua (1993).

3aralibHi aCIeKTH JKUBJICHHs carpodaris npoananizoBano 3a ['isposum (1970)
ta Crpuranosoro (1972, 1980). Takoxx y3suiM 70 yBaru poO3MOALT BUAIB JUILIONOJ
3a 010TONMaMM CTEIOBOi 30HU YKpaiHH 3 ypaxyBaHHSM BHJIOBOTO CKJIATy POCIIMH Ha
uX auisHKax 3a nparsmu Kynax uap. (2013), XKykos ta 1. (2014), Svyrydchenko
& Brygadyrenko (2014) ta Brygadyrenko (2015). KopmoBuii cyOCTpaT AUILIONO
310paHo Bpy4HY (Y THX CaMHX €KOCHUCTEeMaX, 110 1 0araTOHKOK) Ta MPOCISHO Ha IBOX
BUTOTOBJICHUX BJaCHOPYY pelrerax i3 yapyHkamu 50 ta 12 mm. Pemera momomaraiu
BUJAISATH 3 KOPMOBOi CYMIllll JMIJIONOJ TUIKA Ta TIPyHT. B excrnepumenTax
BUKOPUCTaHO (PparMEHTH JIMCTOBUX IUIACTUHOK AepeB Bif 12 mo 50 mm. 3iGpaHux
JTUILIONON 1 KOPMOBHMM CyOcTparT BIABE3IM 10 Jaboparopii kadempu 300J0Tii
Ta ekoJorii JIHIMPOBCHKOTO HaIllOHAJIBHOTO YyHiBepcuteTy imeHi Omecs ['onuapa.
3i06pano monan 1 000 ex3eMIUIsApiB JUILIONOA Ta BICIM IOJICTUJICHOBHX ITaKETIB

icoBoi migcTHAKK (KokeH 00’ eMoM Ha 50 1M°) Ul KOKHOTO eKCIIEPUMEHTY.
2.2. JlabopaTOpHi MeTOAH J0C/Ii/I2KEHb

2.2.1. YTpuMaHHs AUILUIONON AJs akjaiManii B JjabopaTtopuux ymoBax. J[ms
ctabimizanii Ta yHiikamii MiKpoOHOTO HAceJIeHHS KUIIECYHHKIB 310paHi eK3eMILUIIpU
JUIUTONOJ] YTPUMYBAJIH B 3arajJbHOMY IUIACTUKOBOMY CaJKy (Ta3 40 J1 i3 MiICTHIIKOKO)
npotsaroM 14 mib 1y KOKHOTO eKCrepuMeHTy. AOu 3amo0irTd HaAMIpHUM BTpaTam
BOJIOTH, CaJOK HaKPWJIM BaTMaHOM i3 JecsiTkaMu OoTBOpiB (miamerpom 1 mwm). OnauH
pa3 Ha TpU NOOW MJACTHIKY B €MHOCTI PIBHOMIPHO 3pOIIYBajiy JAUCTHIHOBAHOIO
BOJOI0 3 TyJdbBepU3aTopa s MIATPUMAHHS CTAJIOCTI yMOB 3BOJIOKCHHS. Y

nabopaTopii TemrepaTypy MHiATpUMYBanu ctabutbHOMO: +22 °C BHoui Ta +28 °C
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Y/ICHB. BinnochHa BOJIOTICTh MOBITPS 3MiHIOBajacs y MekKax
58-74 %. Caitnowuii pexxum — 12/12 (cBiTino/Tempsisa).

2.2.2. TliagrotroBKa KOPMOBOro cydcTpaty st ekcnepumeHTy. KopmoBuii
cyOcTpaTt po3Kjiaii TOHKUM ImapoM 3—7 ¢M Ha ctoui. [Ipotsarom 7 1i6 3a 10MOMOTror0
teroBeHTHIIITopa Domotec MS 5901 (motykHicTio 2 KBT) MiICTHIKY BHCYIIWIH
710 TIOBITPSIHO-CYXOTO CTaHy Ta IMOBTOPHO NPOCISUTM HA pelieTax s BHIAICHHS
3anmuumkiB  rpyHTy. CyxXy MIACTUAKY 3BaXWIM Ha aHamtuyHux Barax JD-100
(TouyHicTh 3BakyBaHHS — | Mr) 1 PO3MOAUTWIM PIBHOMIPHO MO 2 T y CaaKu
(mractukosi ctakanu 0,5 11). Bukopucrano 1 636 cakis.

2.2.3. IlpurotryBaHHsl JOCJHIIHUX KOHUEHTpaUid BaXKKHUX MeTaJiB.
KopmoBuii cyOcTpaT 3BOI0KEHO PO3UMHAMYU TaKUX BAKKHX METAIIIB!

1) CuSO4*5H,0 y nepepaxyHky Ha KoHueHTpanito Metany 107, 102, 1073 1074,
10-°, 1075, 1071 1078 mr/r cyxoi nigcTuiku;

2) FeSO4*7H,0 y konnenrpauisx 1071, 102, 1073, 10%, 10° 10° 107 i 108
MT/T CyXOT1 HJCTHIIKH;

3) CdCl; y xonuentpaniax 107, 1072, 1073, 104 10° i 10 mxr/kr cyxoi
I ICTHIIKH;

4) Pb(NOs), y xonuentpamisx 107, 1072, 1073, 104 107° i 10°® Mkr/kr cyxoi
[T ICTUIKHA.

Y KOHTpOJII CaJKu 3 TMIJACTAIKOK 3BOJIOKYBAIH JHCTHJIHOBAHOIO BOJIOIO
€KBIBAJICHTHOI KIJTLKOCT1 pO3UMHAM METaJIiB MIEBHOT KOHIICHTPAIIii.

2.2.4. bio0e3nexka TmnpoBedeHHs JIA0OPATOPHUX EKCIEPUMEHTIB i3 3acTo-
CYBaHHSAIM Ba)XkuX MetauaiB. OpHi 3 HaiiHeOe3newHImMUX 3a0pyIHIOBAYiB
HABKOJIUIITHROTO CEPEIOBUIIA — BAXKKI METAIN 3aJIEKHO BiJl KOHIIEHTpAIlii BOHH TIO-
pizHoMy mitoTh Ha »wuBi opranismu (Kohler & Alberti, 1992; Kohler et al., 1995;
Valko et al., 2005; Zygmunt et al., 2006).

3a pganuMu  MiHICTEpCTBA OXOPOHU 370pOB’s y Tabmuii 2.2. BKa3aHO
MaKCUMAJIbHO JOMYCTUMHUN BMICT 3aiii3a, Mifl, CBUHIIO 1 IUTIOMOYMY Yy MPOAYKTax

XapuyyBaHHS, MUTHIA BOJI1, aTMOC(EPHOMY MOBIp1 Ta IPYHTI.
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Tabmuns 2.2
MakcumalbHO AOMYCTUMUN BMICT BaXKKUX METAIIIB
MakcuManabHO AOIYCTHMI C . . 3 TAK'y rpywri,
Hazpa {BHi V X4DIOBHX I'irieniuni BUMoru I'/IK y atmochepHOMY MOBITPI HACEIEHUX MICIb MI/M MT/KT 3
MeTany Hgouykiax I;qr Jp J10 IUTHOT BOJIU, MI/IM° *** (MakcUMaJIbHO pa30Ba Ta CEPEeIHbO000BA) **** ypaxyBaHHSM (OHY
(KJ'IapKa) Fokkkk
- BojonpoBiaHOI — 0,2; 3aimiza okcuy (y mepepaxyHky Ha 3amizo) *— 0,04,
Fe KOJIOJIs131B Ta KanTaxis jpkepen — 0,1; | 3amiza cynsdart (y nepepaxyHnky Ha 3ami3o) *— 0,007; 6,0 — 3aranpHUN
(hacoBaHOi 3 MMyHKTIB PO3IIUBY Ta 3ariza xyopu (y nepepaxyHky Ha 3aiizo) *— 0,004 BMICT
oroseriB — 0,2
aaTsai cyminti — 1,0; Migi okerp (y mepepaxyHky Ha Miap) — 0,002;
niernyHi 106aBku — 1,0 BojonpoBiaHOI — 1,0; Mib cipuaHokucia (y nepepaxyHky Ha Mizp) 0,003 — 0,001; 3,0 - pyxmBa
Cu (hacoBaHOI 3 MMyHKTIB PO3JIUBY Ta Mifb cipurcra (y nmepepaxyHky Ha Mins) 0,003 — 0,001, ’
: . . . dbopma
oroBeriB — 1,0 Mib XxJopucta (y nmepepaxyHky Ha mins) — 0,002;
Mih XJopHa (y nepepaxyHky Ha minp) 0,003 — 0,001
mutsidi cymimi — 0,010; BojonpoBinHoi — 0,010; CBHHEIIb 1 HOTO HEopraHiuHi cnoyyku (y nepepaxyHky Ha | 32,0 — 3aranbHui
Ph nmietnyHi no6asxu — 3,0 (hacoBaHOi 3 MYHKTIB PO3JIUBY Ta ceurens) — 0,001 — 0,0003; BMICT;
orosetiB — 0,010 CBHHEIb cipuucTtuii (y mepepaxyHky Ha cBunensb) — 0,0017 | 6,0 —pyxnuBa
dbopma
JTSH] CYMIIIT — 0,005; BoonpoBiHoi — 0,001 KazMii asoTHOKHCIMH (y mepepaxyHKy Ha Ka,.ZEMII/I) — 0,0093; .
nmietnudi gooasku — 3,0 . . KanMii Woauctuit (y mepepaxynky Ha kaamii) — 0,0003,; 1,5 — y yopHO3emi
(hacoBaHO{ 3 MyHKTIB PO3IIUBY Ta . Lo i
Cd Sro8eTis — 0.001 KaaMio okcuj (y nepepaxyHky Ha kaamiii) — 0,0003; 3a pH rpynry 6,7—
! kanMmii cipuanokuciauii — 0,0003; 7,0
KaaMiil xjopucTuil (y nepepaxyHky Ha kaamiii) — 0,0003

Hpumimku:* — 3a cuinboi IpHUCYTHOCTI B aTMOchepHOMY TMOBITpi KOHTponb mpooautu no I'JIK xmopumy 3amiza; ** — Haka3 MiHicTrepcTBa OXOpOHH 370pOB’sT YKpaiHH Bij
13.05.2013 p. Ne 368 Ilpo 3aTBepKEeHHS AEp’KaBHUX TIri€HIYHUX MPaBWII i HOpM «PerjaMeHT MakCUMAallbHUX PiBHIB OKpeMHX 3a0pyAHIOIOUNX PEYOBHH Y XapUOBHX MPOIAYKTaX»
(i3 3minamu, BHeceHUMH 3rimHO 3 Hakazom MinictepctBa oxoporu 310poB’st Ne 1238 Big 22.05.2020 p.); *** — Haka3 MinictepcTBa 0XOpoHH 370poB’st Ykpainu Bix 12.05.2010 p.
Ne 400 Ilpo 3atBepmkeHHs [epkaBHUX caHITapHUX HOPM Ta TpaBui «['iri€HIYHI BUMOTH 10 BOIWM THTHOI, MPU3HAYEHOI IJIS CHOXHUBAHHS JIFOMWHOIO» (13 3MiHAMH BHECEHHMH

srinHo 3 Hakazamu MinicTepctBa oxoponu 310poB’st Ne 505 Bix 15.08.2011 p. Ta Ne 2675 Big 24.12.2019 p.); **** —

Haxka3 MinicrepcTBa OXOpOHH 370pOB’S YKpaiHHU Bix

14.01.2020 p. Ne 52 Ilpo 3aTBepHKEHHS Tiri€HIYHUX PErJaMeHTiB AOMYCTHUMOI0 BMICTY XIMIYHUX 1 010J0TTYHMX PEYOBUH B aTMOC(EpHOMY IMOBITpi HaceneHux Micup (i3 3MiHaAMH,
BHeceHUMH 3rigHo 3 Hakasom MinicTepctBa oxoponu 310poB’s Ne 1657 Bix 05.08.2021 p.); ***** — Haka3 MiHicTepcTBa 0XOpoHH 310poB’st Ykpainu Bix 14.07.2020 p. Ne 1595
[Ipo 3aTBepkenns ['irieHIYHUX periaaMeHTiB AOMYCTUMOT0 BMICTY XIMIYHUX PEUOBHH Y IPYHTI
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B  excnepumenrax

BUKOpPUCTAaHO 13 pI3HUX NECTULUAIB, NMPUAOAHUX Yy CHELIali30BaHUX TOPrOBUX

Mepexax 13 NpoAaxy 3aco0iB 3axucTy pociuH «3axuct Pocnua» 1 «EmiueHtpy.

[{i npenapat BUTOTOBJIEHI HAWOUIBIIMMH Y CBITI KOMOAHIIMU — BUPOOHUKAMHU

nectunuais: Bayer AG (¢yurimun dPanbkon), Syngenta AG (repOiumn Yparan

®opre, pyuriuuan Pugomin N'onpn, Tiosit Jxer, Tint, Xopyc Ta iHCEKTO-aKapUIIM

Hypenn J1), BASF (incexro-akapuiua bi-58), UPL Limited (¢pynrinun ITenkoreo,

akapunug Omaiit), Monsanto (rep6inua Paynmam) ta Avgust (incektuiua bioTiin).

Jlo3yBaHHS NECTUIUAIB, BUKOPUCTAHUX B €KCIIEPUMEHTI, BKa3aHe y Ta0dmui 2.3.

Taomung 2.3

KOpOTKa XaAPaAKTCPUCTUKA BUKOPUCTAHHUX B GKCHCPI/IMGHTi HGCTI/IHI/IJIiB

PexomenioBane Jlo3yBaHHs npenapary B
TlecTmipimm Jitoua pedoBuHa JIO3YBaHHS B HAIIOMY JIOCITIKEHH1, MI/T
arporieHo3ax, Kr/ra ITICTHIKA
2,8410%,2,84102 2,8410°3,
i3omporTiTamMiHoBa cirb 2,810 2,8410°°, 2,8+10°%,
Payrnian rridocaty, 450 T/ 0.5-64 2,84107,2,8+108,2,8:107 i
2,810
VYparan ®opre KaJtiiiHa cutb riidocary, 500 1/ 1540 3¢107%, 3¢1021 31072
Omaiit niporaprit, 570 1/ 0,9-2,2 3,60107%, 3,6°102i3,6°1073
. MaHko1e0, 640 r/kr, Ol 401025 401013
Punomin Nonz wedberokcam, 40 r/ir 25 40107, 41071410
bi-58 qumeToart, 380 r/in 0,5-2,8 242107, 2,4¢102 12,4107
BioTnin imigakonpu, 200 /71 0,3-0,5 1,2¢107%, 1,2¢102i1,2¢10°
TioBit JIxer cynmbdyp, 800 r/kr 2,0-8,0 480107, 4,8410214,8410°
ITenkoried Mankone0, 800 r/kr 1,7-1,8 480107, 4,8410214,8410°
AKTertik nipumicoc-metri, S00 r/n 0,408 3¢107%, 3102131073
Hypeou J1 xsoponipucoc, 500 i, 0,5-10 30102, 30102 3+10°3
unepmeTpuH, 50 r/n
TeOyKoHa30:1, 167 1/1,
®danbKoH TpiagiMeHon, 43 /1, 0,4-0,6 1,1¢107% 1,1¢1021 1,1+10°
cripokcamis, 250 r/n
Tinr nportikoHaszon, 250 r/n 2,550 1,5107% 1,5¢10211,5¢10°
Xopyc urpomHLT, 750 T/ 0,45 450107, 4,5¢1072,4,510°3

Ilpumimka: peKOMEHIOBaHE JI03yBaHHS B arpoleH03aX HABEIECHO 3a IHCTPYKUISIMH 13 3acTOCYBaHHS

IIECTULAIB.
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2.2.6. [xepena BuUpoOHMUTBA Ta ¢(acyBaHHA MEeCTHUMIIB, SIKI 3aCTO-
COBYHOTh Ha TepuUTOpii YKpaiHu. 3a JaHUMH JEPKABHOTO PEECTPY MECTUIMIIB 1
arpoxiMikaTiB, I03BOJIEHUX /10 BUKOPUCTaHHS B YKpaiHi, npoTsirom 2020-2021 pokis
3apeectpoBano 1804 nectunuaun. KinbkicTe npenapatuBHUX GopM 3HAYHO OLIbIIA 32
KUIBKICTh JIO3BOJICHUX JI0 3aCTOCYBAaHHS PEYOBHH. Y Il gucepTtailii gociimkeno 13
npenapariB 3 MECTULUIHOK aKTUBHICTIO. TOMY 3 JA€p>KaBHOI'O PEECTPY B3STO TLIBKU
116 npenapartiB, 0 y CBOEMY CKJIaJi MICTSATh PEYOBUHU IOCIIIKEHIY Il poOOTI.
3aonuH pik B YkpaiHi 3apeectpoBaHo 42 repOiuuau (21 — HA OCHOBI
30mporniiaMiHHO1 coii rridocaty Ta 21 — kaxieBoi coui riaidocary), 52 IHCEKTUIUN
(30 — ma ocHOBI iMimakimonpuay, 14 — xmopmipudocy + IHUIEpMETpUHY, 5 —
auMeroary, 3 — mipumidoc Mermny) ta 22 ¢ysrimuau (5 — mankomneOy +
MeTrajnakcminy, 4 — Ha OCHOB1 cipku, 3 — wmaHkoueOy, 3 — mNpomikoHa3olny -+
TeOyKOoHa301y, 3 — IHIPOAMHLTY, 3 — NPOMIKOHA30Jly + IUIpPOKOHa3omy, 1 —
TeOyKkoHa3ony + TpiagiMeHonry + cmipokcaminy). Ha  peectpariiro  Buiie
nepepaxoBaHuX MECTHLUIHMUX MpenapaTiB B YKpaiHi 3asBwim — 16 kpain (BkazaHi y
nomatrky ). Lli mpemapaté BUTOTOBISIIOTH BIIOMHMH KOMIAHISIMH, IO 3HAXOISTHCS
y 32 xpainax cBity. Kurait — ocHOBHUII BUpOOHHK 3ac00IB 3aXHUCTy POCIHH (J1omaTok J1).

2.2.7. bioGe3nmeka mnpoBeleHHsI Ja0OPATOPHUX eKCHEePUMEHTIB i3
3acTocyBanuaM nectuuaiB. Paynmgan (CsHgNOsP) — maiiBimomimuii repOiru,
OCHOBHUW aKTUBHHMM IHTPEIIEHT SKOTO — I130MponiaaMiHOBa ciinb riidocary. Ilei
npenapat HanexuTh 10 Il kmacy nebesnexku s moaei 1 Omkin. Yparan @opre —
BHCOKOTEXHOJIOTTYHHIN TepOiua HaA3BUYalHO IIBUAKOI Mii (BABIYI IIBHIAIIOI, HIXK
1HIII TpeTniapaTé Ha ocHOBI Tiidocaty). Hamexuts no Il kimacy HeOGe3nmeku Juis Jiro1ei
i I xmacy — mmst 6pxin. Akapurua Omait (Ci9H2604S) 13 nirodoro pedoBUHOIO
MPOIAPTIT BIIHOCATH JO aHAJIOTIYHUX KJIaciB HeOe3MeKH, o 1 repOimua Yparan
®opte. Ilpemapar Pummominm T'onn ckimamaeTses i3 JABOX JIFOYMX PEYOBUH —
Mankoneby ta medenokcamy, ximiuHi Gopmynu skux CsHeN2SsMn*CsHsgN2S4Zn
1 C15H21NO, Bignosigno. Komepmiitauii pynrimusg 31 BMictom 800 1/kr ManKo11€0y

Ha3uBaeThecsa [lenkoned. KomOiHOBaH1 PyHTIIMAM HA OCHOBI LIUX JIFOYUX PEYOBUH
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(manko1e6 1 Mmepenokcam) Hanexath 1o Il Ta Il knaciB HeOe3nmeku s el i
OJIK1JI, BIITTOBITHO.

Humeroat (CsHi2NOsPS2) — dochopopraniyba cronyka, Mo MpoaaeThes i
Ha3Boro bi-58. Imigaknonpua (CoH10CIN5O2) — ximiuHa [ir0ya pedoBHUHA TICCTHIINIIB
(i3 rpynu HeowikoTuHOImiB). KomepmiiiHa Ha3Ba mpenapary 3 i€ JiI0Y0I0
pedyoBuHOIO — bioTimiH. IlpenapaTu Ha OCHOBI IMIIAKJIONPUAY Ta IUMETOATY MAaIOTh
III xmac webOe3neku s moguau 1 1 kimac webesneku gua Omkin. TiosiT Jlxker —
NECTUITNI, CTBOPCHWH Ha OCHOBI CIpKH, SKy B CLIBCBKOMY TOCIOJApPCTBI
3aCTOCOBYIOTh SIK 3aci0 OOpoThOM 31 MIKITHUKAMU Ta YacTKOBO SIK JOOPHUBO.
Le#t npenapar Hanexutb n0 Il kmacy wmanotokcuunux mpenapartiB (JIdso >
3000 r/kr). Iipumidoc-metun (C11H20N303PS) — docdhopopraniunmii  iHcexTo-
akapuiuj MmMUpokoro crnekrtpa naii. HalBimomimmuii mpemapat — AKTEIUIIK 13 IIEIO
JiI0Y0I0 peyoBHHOK BimHOCATH 10 III kmacy HeOesmekw i roawHM Ta | — s
omkin. Hypenmn JI — kKoMOIiHOBaHMM 1HCEKTO-aKapWIMA, CKJIQJAEThCS 13 JBOX
komrnoHeHTiB  —  xmopomipudocy  (CgH11CIsNO3PS) Ta  numepmerpuny
(C22H19CI:NO3). Xmopmipudoc y urctomy Bui HajexuTh 10 1l kimacy, a npemapaTtu
Ha Horo ocHoBi — g0 II ta IIl xmaciB TokcwyHOCTI mis moauHu. L{unepmerpun
Bucokotokcuunuii (I kmac) mis 6mkin (LDso konTakTHO — 20 HI/0CO0Y).

danpkoH — QYHTIOUA 13 CUCTEMHUMH BIIACTMBOCTSAMH, IO MaE€ TPU ir0Ui
peuoBunn:  TeOykoHazonm  (Ci1sH22CIN3O),  tpiagumenon  (Ci4H18CIN3O2)
ta cripokcamil (C1gH3zsNOy). [IpenapaTtu 3 yMicTOM niepeniueHuX peuOBUH HAJIEXKAaTh
no 11 kmacy HeGe3nexu nys moauan ta 11 — ms 6mxin.

Tint — TpuazonpHmit GyHTIOUA 13 AIIOY0I0 PEYOBHMHOKIO MPOMIKOHA30JI0M
(C15H17CIoN3O2), manexxuts mo Il kimacy HeOe3meKW Ui JIFOJWHU Ta OJDKLM.
[Munpomwain (C1sHisN3) — ximiuea cronyka i3 Tpynd aHUTIHOMIPUMIJIHHIB,
KoMepiriitHa Ha3Ba — Xopyc. Kirac aedesnexku mst moguaun — I, a mis 6mokin — IV,

2.2.8. 3BaxKyBaHH#A JUNJIONOA. baraToH1>KOK 3BaXkeHO 3 TOUHICTIO j10 0,1 Mr Ha
aHamitnuanx Barax Radwag AS 220/C (RADWAG Wagi Elektroniczne, Polska,

Poland, 2013) Ta posmoaiieHo MmO caakax. Y JOCIIKCHHSAX [ii 3ajii3a Ta Miml y
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KOKCH caJiok moMinieHo mo 4 ex3seMiuisipu M. kievense (2 cammi Ta 2 camkn).
B ekcnepuMeHTax 31 BIUIMBY KaJMil0, CBUHIIIO Ta NECTULUUAIB Y €MHOCTI OMIILIEHO
o oxHi ocodbmni M. kievense Ta R. kessleri, Biamosigno. CepenHs moyaTkoBa Maca
tima M. kievense — 56,7 £ 4,81 Ta 56.3 + 6.4 Mr i1 €KCIIEPUMEHTY 13 3aJIi30M 1
MIJTI0, BiAMOBiAHO. [ muX ABOX MOCHIIKEHb BUKOpUCTaHO 416 ek3eMIUIspIB
JTUIUTIONO/. B ekcriepuMeHTi 3 BU3HAUCHHS BIUIMBY KaJMilO0 Ta CBHHIIIO CEPEIHS Maca
ocobun M. kievense Ha mo4aTky eKkCIepHMMEHTY ckiagana 36,4 + 9,3 mr, micist Horo
3aBepiieHHs — 43,5 £ 1,3 mr. Y pocnimkenni 3aaisao 130 exsemmuisipis M. Kievense:
no 6 KOHIIEHTpAIll KOXKHOTO 3 ABOX MeTamiB (n = 10) 1 onHa koHTpoJsbHA (n = 10).
Koxxnuit BapianT nmocnigy (mectunuan) BUKOHaHO y 10-pa3oBiif MOBTOPIOBAHOCTI.
JIiist KOXKHOT KOHIIEHTpaIlii MeCTUIMIIB BUKOpHUCTaHo 5 caminiB 1 5 camok R. kessleri
(Kozak et al., 2020).

VYci caakyd y BHITAJKOBOMY TOPSJIKY PO3MICTHIIA Ha JAOOPATOPHUX CTOJIAX.
JIJist yCyHeHHsT HaAMIpHUX BTpaT BOJIOTH CAJKU HAKPUJIM KAHIEIAPCHKUM IarepoM.
[lepioguuHo (oamH pa3 HA TpU J00M) CaJKH PIBHOMIPHO 3BOJIOKYBAIH
JTUCTUIILOBAHOK Boaor. 3a manumMu Svyrydchenko & Brygadyrenko (2014) Ta
Brygadyrenko & Svyrydchenko (2015), y 6araToHiOK MPOTATOM IEPIIOTO THKHS
BiIOyBa€ThCs TTOYATKOBA ajanTarlis (CrovaTky O0e3xpeOeTHi 3HWKYIOTh Macy Tila, a
IOTIM TOCTYIOBO 30UTbIIYIOTH ii). Tomy mabopaTopHi €KCIEPUMEHTH 31 BIUIUBY
3aii3a Ta MiAl Ha OaraToHDKOK TpuBanu 20 mi06, a 3 Aii kKaaMiro, IIOMOyMy Ta
necturuaisb — 30 ai0.

ITicnms 3aBepIieHHS EKCIEPUMEHTIB i3 KaaMieM, IUTFOMOYMOM 1 MECTHIIUIaMH
0araToHKOK JICTAMM 13 CagKiB 1 TOBTOPHO 3BaXWIH. [lIACTHIKY BUCYIIHIA
710 TIOBITPSTHO-CYXOTO CTaHy 3a JOMOMOTO0 TEIIOBEHTHJISITOPA TPOTATOM OJHIEI—
nBOX 0. EXCKpeMEHTH 3a JIOMOMOTOI0 TIHIIETa BUAQIMIIM 3 ITICTHIIKA 1 TaKOX
sBakmwin. [ mocmimxens 13 po3umHamu CuSOs*5SH,O ta FeSO4*7H,0 cyxy
MiZCTHIKY TIEPEHECIN Ha CUCTeMy JlabopaTopHux cuT (3 wapynkamu 0,20, 0,35, 0,70,
1,05, 1,55 ta 2,05 mm) utst mpoBeneHHs (QpakIiiHoro aHaizy. Macy KoKHOT pakirii

MIICTUJIKY BU3HAYAIN 3 TOYHICTIO 10 1 MT.
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2.3. MeToau CTATUCTUYHOIO ONPALIOBAHHSA JTaHUX

Pe3ynpTaTd CTaTUCTUYHO ONpPAllbOBAaHO 3a JOMNOMOIOI0 IAKeTa Mporpam
Microsoft Excell 2010 (Microsoft, USA) Ta Statistica 8.0 (StatSoft, USA, 2012).
BrnnuB BakKMX MeTajgiB Ha TEMIHU CHOXKHUBAHHS KOPMY, 3MIHY Macu Tija Ta
IHTEHCUBHICTh YTBOPEHHSI E€KCKPEMEHTIB OaraToOHLKKaMU OI[IHEHO 3a JOMOMOTOI0
onHodakropHoro aucrnepciitHoro aHanizy (ANOVA) 13 BUKOpUCTaHHSIM MOMPABKH
Boudeponi. JlaHi mo/10 BIVIMBY JEKUTbKOX KOHUEHTpAIlil MECTULINIIB TOPIBHIHO 3a
nonomoroto tecty Trioki (Mcdonald, 2014). BigmiHHOCTI MiX BUOIpKaMHU BBa)aiu
CTaTUCTUYHO 3Hauymumu 3a P < 0,05.

Ha pucyHkax TpeTboro — IIOCTOrO PO3JLUTIB TMOKa3aHO MexdiaHy, 25—75 %
KBapTWJl, MaKCMMajbHE Ta MiHIMAJIbHE 3HAYEHHS Ta, B OKPEMHX BHUIIAJKaX,
EeKCTpeMyMH. Y TEKCTI Ta TaOJMISX HABEJEHO CEpeHE 3HAUYCHHA Ta CEepeaHe

KBaJpaTuuHe BiaxuieHnus (X = SD).
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PO311JI 3. BIIVIUB BA’)KKUX METAJIIB HA OPI'"AHI3M
MEGAPHYLLUM KIEVENSE B TABOPATOPHUX YMOBAX

3.1. Busnauenns nii ioniB mini Ha macy tizia M. kievense

Ta (paKuiiiHUN CKJIaT MiACTHIKH

TokcuuHa Al BaXKKUX METajlB Ha OpraHi3Mu canpodariB JOCTIIKEHA JOCUTh
netansao (Hopkin, 1990; Kohler & Alberti, 1992; Kohler et al.,, 1996; Buch et
al., 2018). Ha wmakpodayHy Minp IHTCHCHBHIIIC BIUIMBAE B YMOBaX BHCOKHX
KOHIEeHTpaliil mpomuciaoBux BupoOHuuts (Hopkin & Martin, 1982; Heikens et al.,
2001; Cupona Ta iH., 2019). lopiuHi BUKKUIU Mil y CKJIaJi MPOMHUCIOBUX BIIXO/IB
BUPOOHUIITB CIPHUSAIOTh HEYXWJIBHOMY MIIBUIICHHIO KOHIIGHTpAIlii I[bOTO METAy Y
MiICTHILI Ta BEPXHIX TOPU30HTax IpyHTY. OCOOIMBO IHTEHCHMBHO II€ BiIOYBAETHCS
HAa TEPUTOpPIi MeramoidiciB Ta NOOIU3Yy MIJANPUEMCTB 13 BHUPOOHHUIITBA Mifi, Ha
CUTBCHKOTOCTIOAAPCHKUX  YTIAAAX, J€ 3aCTOCOBYIOTh (DYHTiHMAHM, IO MICTATh
miap (Sviden et al., 2001; McCay et al., 2013).

HanMipHe Hagxo/KEHHsT MiJli B OpraHi3M JWIUIONOJ CIPUYUHSE TOBLIbHE
HAKOIMYEHHS 1IbOTO MOJII0TaHTa B OpraHizMax canmpodaris, 4aCTKOB1 BTpaTH pa3oM i3
KyTUKYJIOIO ]I Yac JIMHSHHS, a TaKOX IHTCHCHUBHE BUIUICHHS 3 €KCKpPEMEHTaMH
(Hopkin & Read, 1992). Jlas mpupoI0OXOPOHHUX 1€ Ba)KJIMBO BHU3HAYUTH PiBHI
BIIHOCHO CTIMKOTO BMICTYy Mili, 3a SKAX TpodiyHa aKTHUBHICTh TBapUH HE
sHmkyeTbest (Hopkin, 1990). IlpoBectn momiOHI IOCTIIKEHHS MOJKJIWMBO JIHIIE B
1ab0paTOPHUX YMOBAX, /1€ KOHTPOIIOIOTHCS JIECATKH MapaMeTpiB BUXITHOTO KOPMY
(Dangerfield, 1993; Roy & Joy, 2009; Kympbauko m Humyp, 2012), MIKpOKIIi-
MaTHYHUX YMOB ekcriepuMeHTy (Striganova, 1972; Dangerfield & Milner, 1993),
MIKpOOIOJIOTIYHMX BIACTHUBOCTEH cyOcTpaty (Zenova et al., 1996; Kaneko 1999;
Maraun et al., 2003) Tta kummeunmka pgumromozn (Marialigeti et al., 1985;
Byzov, 2006).

PesynbTatTi Hammx n1abOpaTOPHUX JOCHIIKEHb BKa3ylOTh, IO 3POCTAHHS
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koHUeHTpalii Cu B pauioHi M. kievense cHpUUMHSAE JOCTOBIPHE 3MEHILECHHS
NpubaBKU Macy Tilla MPOTATOM ekcrepuMenTy (Tadm. 3.1). 3a kornenTpanii 107! mr
Cu/r migcTuiaku 6araToHKKH pi3ko 3HIKYBainu (10 30,2 % BITHOCHO KOHTPOJIIO)
TpopiyHY Ta PYyXOBY aKTHUBHICTb, JI€sKl 3 HUX BTpadanu y Basi. LlikaBo, mio
MOPIBHSHO 3 KOHTPOJIEM HE CHOCTEPIrajiocs MiJBUIIEHHS CMEPTHOCTI OCOOMH
M. kievense ynpoioBx €KCIIEpHUMEHTY, HaBiTh 32 HACTUIBKU BHCOKOI KOHIICHTpAIIil
Cu (10! mr/r migcTunku), o BiACYTHS y NPUPOJAHUX YMOBaxX. 3a HE3HAYHOTO
30arayeHHs IJICTUIKHA COJIIMH MIAl (10‘8 MT/T MACTWIKHA) TMpubaBka Macu Tija
cknana 213,6 % BigHOCHO KoHTpomo. 3a mux koHueHrtpauii 1072-107 mr Cu/r
MICTWIKK TIprOaBKa MacHu Tia Jyig OaraTOHDKOK HE BIIPI3HsUIACS Bl KOHTPOJIBHHX
3HaueHb (cranoBwmia 87,8—146,1 % Bijg KOHTPOIIO).

Taomung 3.1

3mina macu Tia M. kievense (Mr/ex3.) y 1a00paTOpHOMY €KCIIEPUMEHTI

3a YKUBJICHHS MICTHIKOIO 3 Pi3HOIO KOHIeHTpailliero Cu (n = 6)

Kounenrparis _
Cu, MIP/F Median X +SD Min — Max d';l Eogs d_f22=l§15 P

M1ICTHIIKA
10 1,00 0,74 +1,73 -15-29
102 2,38 2,29 +1,35 0,0-3,8
10°3 3,38 3,29 +1,58° 1,3-55
10* 3,88 3,58 +1,43° 1,8-5,0
10° 3,38 3,42 +1,99° 0,8-6,3 4,39 0,0006
10°® 2,50 2,15 +2,07° -1,04,5
107 3,00 3,25+0,87° 2,543
108 6,00 5,23 +2,19° 2,3-1,7

KonTtpo:nb 3,00 245 +1,28P 1,040

Hpumitka: * » © — BinqminHOCTI Mk Macoro Tima M. kievense, mosHadeHi pi3HMMH JiTepaMH JOCTOBipHi,

P < 0.05 (tect Trroki 3 monpaBkoro boHpeppoHi).

3a pe3ynbpTaTaMu EKCIIEPUMEHTY HE MOXKHA CTBEPKYBAaTH, IO CIOKHBAHHS
KopMmy M. kievense iCTOTHO 3MIHHJIOCS 3aJI€KHO B KOHIIEHTPAIIil JOCTIIKYBAaHOTO
MeTalny y 3paskax migctuiku. Jns konuenTpamiii 107Y, 1074 107°% 107 wmr/r
1 B KOHTpPOJII BIAMIHHOCTI Macu MIJCTHJIKH, HE PO3KJIaJeHOI B pe3yJibTaTi

eKCIIepUMEeHTy Mikpoopranizamamu abo Julidae, He nmocTtoBipHi (Tadn. 3.2).
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3a mux konuenrpauii 1072, 1073, 10>, 10°® mr/r 3a mpucyrnocri M. kievense
BIIMIYEHO JOCTOBIPHO BUIIUMN CTYIIHb PO3KIAJAaHHS MIJICTHIIKU.

[lixaBo, 110 Hi 3a NpUCYTHOCTI M. kievense, Hi y BapiaHTI1 AOCIITY, 1€ OCOOUHU
uporo Buay Julidae Oynu BIACYTHI, HE BIIMIYEHO JOCTOBIPHUX BIIMIHHOCTEH
3a Macor0 pO3KJIaJACHOI MiACTHIKU (Tab. 3.2).

Tabmuusa 3.2
3MiHa MacH MiICTUIIKH B JJAOOPATOPHOMY €KCIIEPUMEHTI

3 gocmipkenHs BrumBy CU Ha MIBUAKICTH crioxkuBaHHsS kopmy M. kievense

3MiHa MacH MiACTUIIKA 3MiHa MacH MiACTUIIKA F,
Konnentpamist CU, | mpoTsAroM eKCIiepuMEHTY B | TIPOTITOM ekcriepumenty | Foos = 4,74, p
MI/T HiICTUIKA npucytHocti M. kievense, 6e3 M. kievense, %, dfl =1,
%, Xx£SD(n=6) X+SD (n=8) df2 =12
101 53,3 +0,67 52,9+ 1,00 0,86 0,37
1072 53,9+0,82 52,8 +1,03 4,36 0,06
10°® 54,5+ 1,24 53,1+0,87 6,33 0,03
10 52,9+1,63 52,6 +0,81 0,23 0,63
107 53,7+1,18 52,6 £ 0,86 4,00 0,07
10°° 54,1 +0,69 539+141 0,09 0,77
107 543+1,12 54,1+214 0,04 0,85
10°8 54,2 £0,84 52,9 +£0,93 7,76 0,02
Kontpois 535+1,10 52,8+0,78 2,11 0,17
F, Foos = 2,15, -
dfL = 8, df2 = 45 143 - -
P 0,21 - - -
F, Foos = 2,09, 1,73
df1 =8, df2 = 63
P - 0,11 — _

OCKUTBKM ~ JOCTOBIPHHUX BIIMIHHOCTEH CIHOKMBAaHHS KOpPMY 3a Ppi3HOI
koHieHTparii CU He BUSBICHO, HAC 3aIliKaBUB BILIUB OCOOHMH JOCITIKYBAaHOTO BUIY
Ha (pakuidamid ckian miactuinku (tabn. 3.3). Maca Benukoi dpakmii (> 2,05 mm)
i yac xuBneHHs M. Kievense smenmwiacs Ha 0,878 pasu, maca dpaxmii 1,55-2,05
MM — 3pociia Ha 1,052 pa3m, 1,05-1,55 mm — 3pocna Ha 1,203 pasu, 0,70—-1,05 mm —
3pocia Ha 2,049 pa3u, 0,35-0,70 mm — 3pocna Ha 1,130 pasu, dpakii 0,20-0,35 mm —

smenmmnacs Ha 0,942 pasu. Takum 4uHOM, BIIOYBCS NEPEPO3NOAUT YACTUHOK
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NIACTWIKK 32 (pakUiMHUM CKJIaJ0M: OCHOBHa Maca HalOUIbIIMX YacTHHOK
POCIIMHHUX 3aJMIIKIB MEPEeTBOPUINCA Yy cajkax 13 M. kievense na ¢pakimiro 0,70-
1,05 MM, mepeBa)KHO MPEACTABICHY CJIA0KO MOAPIOHEHUMHU POCIMHHUMM PELITKAMU

Ta CKCKPEMCHTAMU JUILIOIIO.

Ta6munsg 3.3
3MiHa PPaKIIHHOTO CKIaAy MIJCTUIKU B 1a00OPaTOPHOMY
SKCIIEPUMEHTI 3a CIIOYKUBaHHsA KopMmy M. Kievense
Maca ¢pakmii | Maca dpakii 3mina _

' - CepenHboi F, Foos =
. MIICTHIIKA Y ITICTWIKY 3a
Opakiris . g . MacH 3,92, P
TCTHITRH TPUCYTHOCTI BI/ICYTHOCTI eI dfl = 1
M. kievense, %, | M. kievense, %, | TACTHIKH, 42 = 124
Xx+S(n=53) | x*xS(n=73) pasis -
>2,05 61,04 £ 6,98 69,51 + 3,64 0,878 78,30 7,5%1070
1,55-2,05 8,11+ 0,97 7,71+1,06 1,052 4,56 0,030
1,05-1,55 8,83+ 1,44 7,34+1,10 1,203 43,42 1,1*10°°
0,70-1,05 11,64 + 3,90 5,68 + 1,27 2,049 149,52 4,8%102%
0,35-0,70 7,15+2,07 6,33+0,83 1,130 9,31 0,003
0,20-0,35 3,24+0,71 3441041 0,942 3,97 0,048

Jlns nmoganemioro aHamszy caaku 3 M. Kievense (n = 53) pamkyBaiu 3ajeKHO
BiJl pe3yJIbTaTy 3MIHM MacH TiJla Ha IIICTh Tpajalliii: y mepiuoMy BapiaHTi Maca Tijia
KIBCSIKIB 3anuinanacs mocTtiiHor — Bim -1,0 go 1,0 (Big 3MeHIIEHHS MacH Tila
ocobunn Ha 1 mr mo ii 30uIemeHHs Ha 1 Mr (n = 10)), y m’aTH iHIIUX BapiaHTaX
36iutbmyBanacs Ha 1,1-2,0 (n =9), 2,1-3,0 (n=14), 3,1-40(n=8),4,1-50(n=7)
15,1-7,0 mr (n=15). JIoCTOBIpHOTO 3MEHIIIEHHSI MAaCcH BEIUKUX (DPaKIIIF MiJCTHIKU
(>2,05 i 1,55-2,05 mMm) 3amexxHo Big 3MmiHm Macu Tina Julidae mig yac
1a60paTOPHOTO EKCIIEPUMEHTY HE Bia3HadeHo (puc. 3.1 a, 0).

Maca ¢paxuiii cepennapoi Bemmuman (0,70-1,05 ta 1,05-1,55 mMm) nocroBipHO
3pociia B THX cajakax, ae M. kievense >kuBuiucs iHTeHcuBHime. Ile BimOymocs B
pe3yabTaTi K HAKOIMMYSHHS MPiOHWX 3aIHINKIB KOpMY, Tak 1 ekckpemeHti Julidae
(puc. 3.1 B, 1). Bmict npiorux ¢paxmii (0,20-0,35 i 0,35-0,70 mm) y BapianTax
IOCHiAy 3 IHTCHCHMBHHUM 1 cjaaOkuM >kuBieHHSM M. Kievense mocToBIpHO He

BigMiueHo (puc. 3.1 7, e).
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Tokcuunuii BItMB MeTaiB Ha opranizM M. Kievense moxe MaTH KOpPOTKOYACHI
ta xpoHiuHl edektu (Carter, 1983; Eisackers et al., 2005). B excnepumenTi
TpuBaticTio 30 10 rocTpi BIUIMBYU HE OL[IHEHO, OCHOBHUI BIUIMB HAa Macy Ti1a TBaApUH
Jaau JOBrOTPUBAJIL 3MIHM MeTaboJi13My (CIIBBIIHOIIECHHS aHAOONIYHUX 1 KaTa-
OomiyHKMX mporieciB). MoximBo, goctoBipuuid BB CU Ha Macy Tima M. Kievense
JUIIe B KOHIICHTpaIlil 10! Mr/r migCcTHUIKU TIOB’SI3aHUI 3 BHCOKOIO CTIHKICTIO BUTY
1o uporo metainy (Morgan et al., 1986; Kohler & Alberti, 1992; Kohler et al., 1992,
1995). OnHak miTepaTypHi BiIOMOCTI, IO MiATBEPKYIOTh 1II0 TOUKY 30pPY, BIICYTHI.
3a pe3ysibTaTaMu MOUIUPEHHS BUAY Ha MICIEBOCTI (6 00CTE)XKEHUX HAMU OIS
Ha TepuTopii JHIMponeTpoBCchKOi 001acTi) HE MOXKHA POOUTH BUCHOBKHU IPO T€, IO
OCOOMHU BIJJAIOTh TMepeBary HaizaOpynHeHimuM MeTtanamu nauisakam  (bpura-
nupenko, 2006; bpuranupenko 1 Komapos, 2008).

Bucoki Temnu MIKpOOI10OJIOTIYHOTO  PO3KJIAJaHHS  JOCHIDKEHUX 3pa3KiB
MICTHUIKA HE O3BOJWIM BHSBHUTH JOCTOBipHOro BIumBYy M. Kievense nHa macy
KOpMOBOTO cyOcTpaTy. AHamoriuni edektu pizHocmpsiMmoBaHoro BrumBy Julidae
BCTAHOBJICHI TAaKOX IHIIMMU aBTOPAMH, SIKI aHaJi3yBalld CHOKHUBaHHS KOPMY B
naboparopii (Souza et al., 2014). ﬁMOBipHO, MAaro4y, SIK 1 1HII1 JUIUIOIIOAN, BITHOCHO
HU3BKUN TeMIl OOMIHY pe4YoBMH 1 TpuBanui mepion onrtorenesy (Wooten &
Crawford, 1975; Kondeva, 1980; Striganova & Prishutova, 1990), M. kievense mosxe
3a HECNPUATIMBHX YMOB TIEPEXOJUTH Yy CTaH Jiamay3d pi3HOI TJIUOWHM Ta
TpuBasiocTi. [Ipuuomy 1HIYKIIA 1i€l qianay3u MOKE CIOCTEpIraTUCs y PI3HUX BUJIB
Diplopoda depe3 HeBimnmoBiaHMI pamioH (HASBHICTH 3aJMIIKIB JIUCTS OTPYWHUX
pOCIUH Il 1IOTO BHUIY campodariB, po3MHOKEHHS B MEBHUX YMOBax TpuOiB i
OakTepiil, MmO pPO3KIANAIOTh MIJICTUIKY), TEMIIEpaTypd Ta BOJIOTOCTI, BIUIMBY
nmapasuTiB 4 XBOpoO, a00 B pe3ynbTari 3a0pyIHEHHS CEepPEAOBHINA TEXHOTCHHUMU
nomoTtantamu  (Gere, 1956; Baker, 1980; Devi & Prabhoo, 1990; Boccardo
& Penteado, 1995; Couteaux et al., 2002; bpuragupenko, 2004).
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Puc. 3.1. 3mina macu okpeMux ¢Gpakiiiid miJICTUIKA B PE3yNIbTaTi TPOPIIHOTO BIUTUBY
M. kievense: a — ¢pakis > 2,05 mm (F = 2,04, P =0,09), 6 — 1,55-2,05 mm (F = 1,99,
P=0,10), 8 —1,05-1,55 mm (F = 2,45, P=0,04), r — 0,70-1,05 mm (F = 2,50, P =
0,04), n —0,35-0,70 mm (F = 0,44, P =0,82), ¢ — 0,20-0,35 mm (F = 0,42, P = 0,83);

110 oci abcIuc — 3MiHa MacH Tija KiBCsAKa B KOHKPETHOMY caaky (Mr/mo0y), mo oci

OpJIMHAT — BiTHOIIEHHS MacH MEeBHOI (ppaKIIii MiACTHUIKH JI0 ii CyMapHOi MacH B

KOHKPETHOMY CaJIKy MICJIsl TPOBEAEHHS eKcrepuMeHTy (%)
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VIMOBipHO, B YMOBAX I[bOTO €KCIIEPUMEHTY OiIblie 3HAYCHHS JUIS CTaHY 0OMiHY
PEUOBMH B OKPEMHUX BapiaHTaX MIOCIiAy Mald BUNAJAKOBI YMHHUKH, HANPUKIAJ,
napa3uTyBaHHS B OKPEMHMX EK3eMIUIApax HeMaroj, rpu0OiB 1 Oakrepiid. PerenbHe
NepeMilllyBaHHs, TOMOI€HI3allisd, MPOCIIOBAHHS BUXIAHOI Macu NIACTWIKH NeEpen
MOYaTKOM EKCIIEPUMEHTY HE JO03BOJISIOTH AyMaTH TPO Te, IO Ha pe3ylbTaTh
JOCIIIP)KeHb MOTJIM BIUIMHYTH HEOJHOPIAHOCTI BUXIAHOTO CKiagy kopMmy. OnHak, y
npoiieci 30-1000BOTO J1a0OPaTOPHOTO EKCIEPUMEHTY (HE3BAXKAKOYU HA PETEIbHUM
KOHTPOJIb TEMIIEPATypH Ta BOJOTOCTI B J1JaOOpaTopii, paHIOMI3allil0 CaJIKiB 13 PI3HOIO
KOHIICHTpAIlIEI0 MeTaly Ha Ja0opaTOpHOMY CTOJII Ta peTelbHEe JOTPUMAHHS
OJIHAKOBO1 BOJIOT'OCTi CyOCTpaTy B yciX BapiaHTax JOCIIY) MOXKIIUBI Oylu He3HAUYHI
BHUIIQJIKOB1 BIOAXWJIEHHS MDK CaJKaMH 3a BOJIOTICTIO ITIACTHIIKH. ﬁMOBipHO, BOHH
COPUYMHUIN PO3MHOXEHHS PI3HUX TPyH MIKPOOPraHi3MiB 1 3HAYHOIO MIPOIO
BIUTMHYJIM Ha pesyibTatd ekcriepuMeHty (Kheirallah, 1990; Kohler et al., 1991,
Hopkin & Read, 1992; Byzov et al., 1996; Koukoura et al., 2003; Ashwini & Sridhar,
2005; Byzov, 2006).

36inbmeHHs Macu (dpakiii cepenuboi Benuuunu (0,70—1,55 mm) y cangkax, jae
CrocTepirany iHTeHCHBHimie »uBiIeHHS M. Kievense, cBiguuTh MPO IHTEHCUBHHM
BIIMB IIHOT'O BUAY Ha PO3KJIAJaHHS MiACTHIKU. SIKIO BpaxXyBaTH, IO B aKalli€Bii
JicocMy3i, J1e 30upanu 0araTOHDKOK JIJIsi MPOBEJACHHS EKCIIEPUMEHTY, YHCEIbHICTh
BUAy cTaHOBUTH 10-80 ex3./M%, yuacTh IbOrO BUAY B JECTPYKLIi POCIMHHUX

3aJIMIIKIB Ma€ OyTH IOCTAaTHHO IHTEHCHBHOIO.

3.2. BnamB coJeid 3aji3a Ha macy tizia M. kievense

Ta pakuiiiHuil CKJIaa MiACTHIKH

JloOyBaHHS 3a1i3HOI PyIH Y CBITI 3 KOKHUM POKOM 3pocTae (3 2,3 MIpI TOH B
2009 pomi mo 2,5 mapa ToH B 2019 pori). 3a ganumu reonoriunoi ciayx6u CIHIA,
VYkpaina B 2020 pomi 3Haxomujgach Ha ChOMOMY MicIi 3a 00’eMOM J0O0yBaHHS
(62 MH T), a 3a 3amacamMu 3aJi3HOI PyaW KpaiHa IMocijae mepiie micie y cBiTi (y

HaJpax Ykpainu 3Haxoauthbes 30 13 180 mupa TOH CBITOBUX 3amaciB). 3a MPOTrHO3aMU
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HAayKOBLIB, B MaillOyTHbOMY 00’€MH BUIAOOYBaHHS 3aJI3HOI pyAH HaA TEPUTOPIT
VYkpainu Oynyts 3poctatu (bobunwoB Ta 1H., 2014). OquH 13 HaWBUIIMX PIBHIB
noOyBaHHSl 3alli3HOT PyAM y CBITI Ta €Bpomi — IEHTpajbHAa YacTUHA YKpaiHW,
teputopis JHinponerpoBchkoi o0aacTi (KpuBopiszbkuil 3ai30pyqHuii 6aceiin).

Ha nginsgakax, mpwiermx 10 3a1i30pyJHUX POJOBWIN, 3HAYHO IMOIIMPCHE
acporeHHe 3a0pyaHeHHs jucTs 3eneHux pociuH (ITamkeBwu, 2000). Hakoso
3aJII30pYIHUX Kap’€piB Ha MOBEPXHI JUCTOBOTO OMNaJy JIICOBUX HACa/UKEHb OcCinae
NuJ, 10 MICTUTH BHUCOKI KoHIeHTparii 3amiza (Mocunen, 1981). Bmict 3amiza B
JUCTOBOMY OMajl Ta MiJACTUIIII JIICOBUX HacaJKeHb J[HIMpomneTpoBCchKoi 00J1acTi, 3a
nannmu H. M. IlsetkoBoi (LIBetkoBa, 1992; IllBerkoBa m Kymuk, 1996), moxe
KOJIMBAaTHUCh B JIECATKU Ta COTHI pa3iB (cepeaHiil piBenb — 10-25 mr/r rpyHTy). 3aiizo
IiITa€ThCS  aKTUBHUM TIEPETBOPCHHSIM Yy BEPXHIX TOPH30HTaX TIPYHTY: YHUM
IHTEHCUBHIIIUN KpyroooOir Merany B €KOCHCTEM1 THUM BHIA MOT0 KOHIICHTpALis Y
TkaHuHax TBapuH (L[BeTkoBa 1 np., 2003; Karavanova et al., 2006).

3aJIe’)KHO BiJ KOHIIGHTpAIlll BIUIMB 3aj1i3a Ha OpPraHi3M JUILIONO] MOXe OyTH SK
aHa0oJIIYHUM, TakK 1 kaTabojiuHuM. MiHiMadbHI KOHIIEHTpAIIil IbOI0 TEXHOTEHHOTO
MOJIFOTAHTa MOXKYTh CIPUSTH MPUCKOPEHHIO 0OMIHY PEUOBHH y KIBCSKIB 32 PaXyHOK
aKTHBAIlll OKpeMUX (PEpPMEHTHUX CHUCTEM, HANpUKiIaa, e(peKTiB, IO Majaud Micle B
IHITUX BUAIB )KUBUX opraHi3miB (Morgan et al., 1986). Tyt MOXyTb criocTepiraTucs
3akoHOMIpHOCTI (Souza et al., 2014), siki NPOSIBISIIOTHECA B JIIOJICBKOMY OpraHi3mi 3a
BIUTUBY TOMEONMATHYHHX TMpEnapariB: JIKyBaHHS OTPyTaMH OPTaHIYHOTO Ta
HEOPTaHIYHOTO TMOXOJ/DKEHHS B MaluX M03aX HecHenudiyHO CTUMYIIO€ OOMIiHHI Ta
IMyHHI1 TIPOIIECH.

VY pasi 30UTbIICHHS [O3yBaHHS METATy Ha JEKUTbKa MOPSJKIB TOBHHHO
croctepiratucsi  1HTIOyBaHHS ~ OKpEMHX  META0OJIYHUX  MPOIECiB, MEepexis
0aratoHKOK B 1HAYKOBaHy TpodiuHuMu ¢dakTopamu gianay3y i, MOXIHBO, 3a
TPUBAJIOTO BIUIMBY BHCOKHX KOHIICHTpAIli MeTady B KOpMi — 3aru0enb OKpeMHUX
ocoOuH. Jlo 1BOro Yacy KUIbKICHOT'O OIIIHIOBAHHS BIUIMBY 3pPOCTalOUUX

KOHIICHTpAI[ill 3ajli3a B KOpMi B JaOOpaTOPHOMY E€KCIIEPUMEHTI Ha MpPEJICTaBHUKIB
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poaunu Julidae ne nposeneno. Okpemi gocmikenns (Hopkin & Read, 1992; Kohler
& Alberti, 1992; Kohler et al., 1995, 1996; Heikens et al., 2001; Kyns0auko u "acco,
2008) cBimuaTh Mpo KOMIUIEKCHUI HETaTUBHUN BIUIMB IIPOMUCIOBUX 3a0pyHEHb Ha
opra”izMm auruionon. OpHak 37aTHICTH OaraThOX BHUAIB 1€l Tpynu BHAaJaTH B
Jianay3y 3a BHCOKMX KOHLEHTpalid BaXKHMX METaliB Yy KOpMi J03BOJSE iM
MIPUCTOCYBATUCS JIO MEPIOJUYHOTO AepOreHHOr0 HAIXOJPKEHHS 3a0pyIHIOBAIIBHUX
PEYOBHH Y MIJACTUIIKOBUI TOPU3OHT JIICOBUX €KOCUCTEM.

VY Hammx JOCHIKCHHSIX 3a 3pOCTaHHs KoHIeHTpallii Fe B xopmi M. kievense
JIOCTOBIPHO HE 3MIHIOBaB Macy Tija (Tabiu. 3.4). YV 4oTUpHOX 13 JIEB’SITU BaplaHTIB
JOCIIITY BIAMIUEHO SIK 30UIBIICHHS, TaK 1 3MEHIIEeHHS Macu Tuia. Lle cBiquuTh, 110
CHJIbHHI BIUIMB Ha Macy Tinia M. Kievense cripuuiHUB He BMICT METay, a HE Pery/ibOBaHi
y LbOMY €KCHEpUMEHT1 (akTopu, B mepiry dYepry MIKpOOOI€HO3 MIJICTUIKA Ta
KUIIIEYHUKA OaraTOH1KOK.

Taomung 3.4
3mina Macu Tina M. Kievense (Mr/ex3.) mpoTsAroM MicCsIs B JIaOOpaTOPHOMY

SKCIICPUMEHTI 3a YKHBJICHHS ITICTHIKOIO 3 Pi3HOI0 KOHIeHTpallieio Fe (n = 6)

KonnenTtparris . _ F. Foos = 2,15,

HFmeéTh;JrI/IZH Median X £ Sx Min — Max df. = 8, df, = 45 P
10 2,13 2,43 + 1,27 1,25-4,75
107 3,00 3,04 £0,83 1,75-4,25
1073 1,63 2,13+2,25 -1,00-5,50
104 3,00 2,46 + 1,17 0,75-3,50
10° 1,13 0,92 +1,40 -1,50-2,75 0,66 0,722
10 3,63 3,67 £1,55 2,25-6,50
10”7 2,75 3,08 + 2,27 0,00-6,75
108 4,13 2,79 £ 4,32 -5,50-6,25

KonTtponb 2,50 3,58 +4,52 —2,00-9,75

3a npucytnocti M. kievense nume y Tprox Bapiantax gocmizy (107°, 1078 mr/r
Fe ta B xoHTpOJi — 6€3 JomaBaHHS 10HIB F€ croctepiraau TOCTOBipHE 3MCHIICHHS
Macu KopmoBoro cyocrtpary (tabn. 3.5). V Bapiantax nmocmigy 3 M. Kkievense

BinMmiueHo goctoBipHe (P < 0,05) nmpuCKOpeHHs CIHOKMBaHHS MIACTUIKH Y pasl
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3pOCTaHHS B HiM KoOHIeHTpalii Fe: crmabmie Maca MIACTUIKA 3MEHIIIYBajacsl B

xoutponi (na 45,7 £ 0,44 %) ta 3a xonuentpauii 108 mr/r (ma 44,9 £ 1,00 %),

cunpHinre — 3a 107! mr/r (1a 46,1 £ 1,76 %) ta 1072 Mr/r Fe (1a 47,0 £ 0,72 %).

Taomung 3.5

3MiHa Macu MiACTUIIKYU NPOTATOM MicsIs B 1a00paTOPHOMY €KCIIEPUMEHTI

3 BUBUCHHS BIUTMBY Fe Ha mBUAKICTH crioxuBaHHS kopmy M. Kievense

3miHa Macu 3miHa Macu
. TMIICTHIIKU TIPOTSITOM TICTUIKA
KoruerTpaus EKCIIEPUMEHTY B IIPOTATOM F, Foos = 4,74,
Fe, mr/r . _ _ P
HACTIUIKH MIPUCYTHOCTI ekcriepuMenTy 6e3 | dfy =1, df; =12
e M. kievense, %, M. kievense, %,
X = Sx(n =6) X£S«(n=28)
10 46,1+1,76 474 +0,72 3,49 0,086
102 47,0+0,72 48,0+ 1,36 2,41 0,147
1073 453+ 1,37 474 +224 4,30 0,060
10 45,4 +0,91 46,4 +1,33 2,77 0,122
107 449 + 2,23 47,7 +0,98 10,68 0,007
10°° 46,2 + 0,55 46,7 £ 0,81 1,60 0,230
107 46,4 + 0,88 46,0 £ 2,22 0,21 0,654
10°8 45,7+0,44 47,5+ 0,66 33,35 0,0001
KonTtponb 449 + 1,00 47,4 +0,62 33,64 0,0001
= 2,16 (Fo0s = 2,15, dfy | 1,82 (Fo0s = 2,09,
= 8, df; = 45) dfy = 8, df; = 63) _
P 0,049 0,091

OCKUTBPKM JOCTOBIPHHX BIIMIHHOCTEH Yy cIokuBaHHI kopmy M. Kievense

3a pi3HOT

KOHIIEHTpaIlii

Fe wme

BUSIBJICHO,

HacC

3aI[IKaBUB

BIIJIUB

0COOUH

JOCIIHPKYBAHOTO BHAY Ha TPAHYJIOMETPUYHHMMA CKian miacTwiku (tabdn. 3.6). Maca
Benmkoi dpakmii (> 2,05 mm) 3a BruBy kuBieHHs: M. Kievense smenmmmtacs Ha 0,858
pas3u, Maca ¢pakii 1,55-2,05 mm — 3pocna Ha 1,083 pas3m, 1,05-1,55 MM — 3pocia Ha
1,154 pasu, 0,70-1,05 mm — 3pocna Ha 2,281 paszu, 0,35-0,70 MM — 3pocna Ha 1,157
paszu, ¢paxmii 0,20-0,35 mm — HegocToBipHO 3MeHmmnacs Ha 0,953 pa3u. Bigbyscs
nepepo3noAut (pakiid MIACTUIKA 3a TPAHYJIOMETPUYHHM CKJIAJ0M:

OCHOBHa

YacTHHA HAWOLTBIINX POCIMHHHMX YACTHHOK MEpeTBOpHIIMCS B cankax i3 M. kievense
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Ha ¢pakuairo 0,70-1,05 MM, nepeBakHO NpeACTaBICHY ClIabKO MOAPIOHEHUMHU

POCIMHHUMHU 3aJIMIIKAMH Ta CKCKPEMCHTAMM JTUILIIOIIOA.

3MiHa QppakuifHOTO CKIAAy MiJICTUIKU B JaOOPATOPHOMY

Taomung 3.6

SKCIIEpUMEHTI 3a crioxkuBaHHs kopmy M. kievense 3 ymicrom Fe

Maca dpakuii Maca dpaxirii 3mina F Foos =
q)paKuiﬂ ITICTUIIKA 32‘1 Hl,.I[CTI/IJ'IKI/I 3?1 CepeaHbBO1 3 9’2’

CTHOTRH TIPHCYTHOCTI BIICYTHOCTI Macu df, = 1 P

M. kievense, %, | M. kievense, %, | migcTuaku, df, = 12’ 4

Xx+SD(N=53) | x+*SD(n=73) | pasis 2=

>2,05 58,92 + 5,33 68,69 + 3,00 0,858 170,58 47-10%

1,55-2,05 8,44 +1,01 7,79+129 1,083 9,58 0,002
1,05-1,55 8,91+0,98 7,72+1,09 1,154 40,11 4,0-10°°
0,70-1,05 12,59 + 2,92 552+0,72 2,281 392,12 3,3-10%
0,35-0,70 767+174 6,63+0,83 1,157 19,89 1,8:10°
0,20-0,35 3,47+0,76 3,64+£0,42 0,953 2,65 0,106

PesynpTaT 11a00paTOpHOro EKCHEPUMEHTY IMOKa3aldu, M0 Ha TpodiuHy
aktuBHiCTE M. Kievense s3maTHi BrumBaTH Oarato 4MHHHKIB. HaBiTh B ymoBax
nabopaTopli MiJ Yac pETENbHOrO0 KOHTPOJIO 3a TEMIIEpaTyporo, BOJOTICTIO Ta
OJTHOPIJHICTIO KUBHJIBHOTO CyOCTpaTy BiAMIYAIOTHCSA CHJIbHI KOJMBAaHHS MacH Tijia
OaratoHixkok. OCOOMHM JOCIIIHKEHOTO BUY 3/IaTHI MEPIOJUIHO MPHUCKOPIOBATH a00
raabMyBaTH TeMnu oOMiHy pedoBuH. Hopkin & Read (1992) Bkaszamu, o Julidae
3/IaTHI TO TPINIMHAX TPYHTY mepemimyBatucs Ha riaubuny 10—40 cMm, 3roprarucs
CHIpaJIII0 Ta TEpecTaBaTH >KUBUTHCS. [HIyKOBaHA HEBIAMOBIAHHUMH TPOPIYHUMU
pecypcamu Jiamay3a (HHU3bKa KUIBKICTH KOPMY, HE ONTHMAJbHE NISI0araTOHDKKH
CIIBBITHOIICHHS BHUIIB POCIWH, CKJIaa OakrepiaibHOi abo TpuOKOBOI (iopu
MIACTHIKH, 3a0pyTHEHHS TEXHOTC€HHUMH TOJIOTAHTAMH TOIIIO0) MOXE TPHUBATH TOHA[ 6
MicsiiB. Lle 103BoJIsE AMITIONONAM «IOYEKATHUCS HOBOI IOPINi JIMCTSHOTO OIaay, B
SIKOMY KOHIIEHTpaIlis 3a0pyIHIOBAIbHUX PEUOBUH Oy/l1e 3HAYHO HUKUOIO.

Ha oOMIiH pe4yoBMH y TBapuWHHM Ta ii pPOJib B €KOCHUCTEM1 MOXYTh BIUIMBATH

JATEHTH1 BIPyCHI, OakTepiaibHi, rpuOKOB1 1H(deEKHii abo mnapa3uTapHi 1HBa3il
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(Tarasevich, 1975; Byzov, 2006). JlomaBaHHS B KOPM OKpEMHX BHJIIB KOMaXx-
¢iTodariB opraHiuHux 1 HeopraHiuHux cnoiyk (Tarasevich, 1975) inaykysaio
nepexiJ JAaTeHTHOi (opMH MOJieAPO3y B akTUBHY a3y (aMmiHONTepuH, 2,6-
IiaMIHOMYpPHUH, CTpentouua), abo, HaBNAKU, 3HWXKYBaJO CMEPTHICTb KOMax
ylabopaTopHOMY eKcriepuMeHTi ((hosieBa, p-aMiHOOEH30MHA KUCIIOTA, I1IaHOKOOaIaMiH,
coimi Co). Buginutu TBapuH 13 JaTeHTHOIO (POPMOIO BIPYCHOi, OakTepianbHOI 4u
rpuOKoBOi 1H(EKIi, MIKPOCIOPUAIO30M ab0, HAMpPHUKIaJ, HEMATOJHOK 1HBA3IEIO
nepes MoYaTkoM eKCIIEPUMEHTY HE MOKIIUMBO. Y 3B’SI3KY 3 IIMM KOJIMBaHHS MacH Tija
TBAapWH MiJJIAaI0ThCS BIUIUBY HE TUIBKM BMICTY Ba)XKKOTO METaly, a 1 6araThoX IHIIUX
XapaKTepUCTUK BHYTPIIIHBOTO CEpPEJOBHINA OpraHisaMy KiBcsika. JlocToBipHOTO
BIJIMBY COJIi 3aj1i3a HAa TEMIH PO3KJIaJlaHHS IMJICTUIIKU 3a BIICYTHOCTI 0araToH1>KOK
(tab. 3.5) He BU3HAYEHO: WMOBIPHO BiAOYJIOCS 3aMIlICHHS YYTIMBOI JO ILHOTO
MeTany MIKpoGIopu BIZHOCHO TOJEPAHTHUMHU 10 Fe rpymamMu MiKpoOpraHi3MmiB

(Couteaux et al., 2002).

3.3. 3mina macu Tijia M. Kievense B ymoBax

3a0pyIHeHHSI KOPMY CBHHIIEM i KaaMieM

CBuHenp 1 KaaMild — OJIHI 3 HalHeOE3MeUHIMNX 3a0pyIHIOBAaYiB JOBKIUIS, IO
BIUIMBAIOTh Ha CMEPTHICTh JXUBHX OpraHi3aMiB, Macy iX Tiia Ta (}i3i10J0TiuHy
aKTHBHICTh Pi3HMX cucTeM ixHiXx opraniB (Spehar et al., 1978; Dallinger, 1993;
Santana et al., 2005; Valko et al., 2005; Zygmunt et al., 2006).

Cepenniii BMICT KaaMiIO B 3eMHIi KOp1 cTaHOBUTH 130 Mr/T, y MOPCBHKilt BOJI —
npubau3Ho Ha Tpu nopsaku menmre (0,11 Mr/T). ¥V Tipchbkux mopoaax B OCHOBHOMY
kaaMmii npencraBiaenui CdS, CdCOs;, CdO, CdSe i CdS (H20),. BigHocHO BHCOKa
9JacTKa KaJMil0 Y CBUHIICBO-IIMHKOBUX 1 M1THO-KOTUYEJAHHUX POJOBHINAX.

CgeiToBi 3amacu kaaMmiro oriHeHo B 560 tuc. T (mani US Geological Survey).
CBiTOBE BHPOOHMIITBO KaJMII0 OCTAaHHIMH poKamu nopiBHIOE 21-24 Tuc. T (maHi
World Bureau of Metal Statistics). B ocHOBHOMY KaaMiii BUKOPHUCTOBYIOTH SIK

KOMIIOHEHT TBEPAUX MPUMNOIB (I 3HUKEHHA iX TeMIepaTypH IUIaBleHHs ). biau3bko
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10 9% BupoOHMLTBa KaaMIil0 € Ha BHUIOTOBJICHHS IOBEJIPHUX BHUPOOIB
UlerkoriaBkux crmiaBiB. bmmspko 40 % Kagmio0 BHUTpayalOTh HA HAHECEHHS
AHTUKOPO31MHOTO MOKPUTTS Ha MeTaneBl BupoOu, 20 % — Ha BUTOTOBJIEHHS
KaJIMIEBUX €JIEKTPOAIB 1 B pe3epBHUX OaTapesx (CBUHIIEBO-KaJMIEBI Ta PTYTHO-
kaamieBi enemenTr) (Scoullos & Vonkeman, 2001). HikeneBo-kaamieBi OaTtapeil
IIMPOKO BHUKOPUCTOBYIOTH Y BUPOOHHUIITBI €JIEKTPOHHUX MPUCTPOiB, OCOOIMBO B
Kwurai Ta xpainax IliBnerHo-CxigHoi A3ii. Benuka yactuHa BUpOOIB uepe3 JIeKiIbKa
POKIB CTa€ HEMPHUIATHOIO JIJIT BHKOPUCTAHHS Ta HAKOIMUYYETHCS B MICIISX 30€piraHHs
TBEPAUX MOOYTOBMX BIAXOIB. 3BIATH KaJAMiil HAIXOIWUTh Y PO3TalllOBaH1 MOOJIU3Y
IPHUPOJIHI EKOCHCTEMH, B OCHOBHOMY 3 IPYHTOBUMH BOJIAMH Ta ITHJIOM.

CepenHiii BMICT CBUHIIO B 3eMHIi kopi — 16 1/t (BoiitkeBuu u ap., 1970).
VY nmopojax BiH 3yCTpi4a€ThCcsi B OCHOBHOMY CHUIBHO 31 Cpi10JIOM, IIMHKOM Ta IHITUMH
METaJlaM¥, 3BUYaWHUN y pI3HMX TUMAx Topia (BT OCagOBUX 0 MarMaTHYHUX
iHTpy3uBHUX). CBiTOBI 3amacu cBuHIO — 89 MuH T (mani US Geological Survey).
CeiToBEe BUPOOHMIITBO CBHHIIIO CTAaHOBHTH Onu3bKo 3,8-5,3 muH T (mani World
Bureau of Metal Statistics). ¥ CIIIA Ta kpaiHax €Bpocorw3y 60-80 % cBuHIIO
OTPUMYIOTh IUIAXOM TMEpPEepoOsIeHHs] BTOPUHHOI cupoBuHU. bmmspko 80 %
BUPOOHMIITBA CBUHIIIO #JA¢ Ha BUTOTOBJIICHHS e€JCKTpUYHHMX Oarapeii. Panimie
CBUHEIb B OCHOBHOMY BUKOPHUCTOBYBAJIH JJISI BUTOTOBJICHHS MPHUCANOK J0 OCH3UHY
Ta MpuUIoiB. KpiM 11b0ro CBUHEIh IMIUPOKO 3aCTOCOBYIOTH Ii/T YaC BUTOTOBJICHHS (apod 1
mirMeHTiB. barato BupoOiB, pyHHYIOUHCHh y MICISX 30€piraHHs TBEPAMX MOOYTOBUX
BIZIXO/IIB, TTEPETBOPIOIOTHCS HA JPKEPEIIO CBUHINIO JIJISI TPYHTOBHUX BOJI 1 IMOBEPXHEBUX
1apiB IPYHTY.

KoHueHTpyBaHHSI BaXXKKUX METANIB y PI3HUX MOMYJSIISIX TBApUH MOXKE MATH
TOKCHYHY JII0 HA OPra”i3Mu. Y XWKHX 0e3XxpeOeTHUX KOHIICHTpAIlis KaJMIi0 MOBHHHA
30UTBIITYBAaTUCS 3HAYHO CHWIBHINIE, HDK y campodarie abo pOCIMHOITHUX TBapHH
(Lindgvist et al., 1995; Maryanski et al., 2002; Lagisz, 2008). /loqaBaHHs [IUX METATIB Y
KOpM  0e3XpeOeTHHUX TBapUH 3HIXKYE AaKTUBHICTh CYNEPOKCUIAUCMYTa3d Ta

rinyrarionnepokcugazu (Wang et al, 2015), 3MiHIO€ CHIBBIIHOIIEHHS 130opM
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Hecrierdiuanx ecrepas (VIahovic et al., 2012), aktuBHicTs yxHOT (ochaTazu
(Vlahovic et al., 2009) Ta inmmx ¢epmentiB (Pedersen et al., 2007, 2008). Bce 1e
cnpuyuHsie 3MiHM Macu Tuta (i 30UTbIIEHHS a00 3MEHIIEHHS), MpOoTe JIabopaTopHi
SKCIIEpUMEHTH 31 3MIHM Mac Tuta pisHux rpyn camnpodariB Heuncnenni (Valko et al.,
2005).

PesynpTati Hammx JOCHIIDKEHb BKa3ylTh, IO cMmepTHicTh M. Kievense
nigsuiyetbes 3 10-20 % nmo 40 % 3a 3 1 30 MI/Kr KOHIEHTpaIlli CBUHIIO Ta 0
100 % 3a 30 wmr/kr koHueHTpalii kaamiro (tabn. 3.7). 30UIbIICHHS MacH Tija
M. kievense na 20-Ty 100y 1a00paTOpPHOrO EKCHEPUMEHTY JOCTOBIPHO 3HUIKYETHCS
mumie 3a 3 mr/kr kaamiro (3 0,71 go 0,20 mr/mo0y, puc. 3.2a). 3a BIUIUBY CBUHIIIO
Maca Tilla JIOCTOBIPHO 3HIIKYETBCS TOPIBHSHO 3 KOHTposieM yxke 3a 30 MKr/Kr
cyocrpary (3 0,74 no 0,10 mr/no0y, puc. 3.26).

Taomung 3.7

CwMmeptHricTbs M. Kievense 3a sKMBICHHS ITiICTHIKOO
3 MABUIIICHOIO KOHIICHTPAI[IE€I0 BAXXKUX METAIIB TPOTIToM 20-1eHHOTO

EKCIICpPUMEHTY
XiMI9HHH KoHnenTpaltis MeTainy, MKI/Kr cyOcTpary
€JIEMHT 0 0.3 3 30 300 3000 30000
Kamgmiii 20 10 20 10 10 20 100
CBuHeIb 20 10 20 10 20 40 40

[Tig yac BIIMBY KaJMi0 Ta CBUHIIIO IIJICTUJIIKA TTOYMHAE JTOCTOBIPHO MOBUILHIIIIE
po3KIIafaTucs mie 3a KoHrentpaitii 30 mr metany Ha 1 kr migctiiku (puc. 3.3 a, 0).

Otpumani B Hamomy nociimkenHi (bpuragupenko n WBansimun, 2014) naxi
npo 3MiHy Mmacu Tima M. Kievense B rpamieHTi koHueHTpauii 3amiza (Big 1071
1o 108 mr/r xopmy) mokasanM aHaNOTI4HI pe3ysibTaTH: OAraTOHIKKH J0JABallkd B
cepeaHboMy 2,5 Mr/mo0y, BIAMIHHOCTI MIX BHCOKHMHM, CEPEIHIMH Ta HH3bKHUMHU
KOHIleHTpallisiMu Fe B cyOctpati Takox Oymu HemocToBipHMMH. Minp y paiioHi
M. kievense mocToBipHO BIUTMHYJAa Ha Macy Tina OaratoHibkok (Brygadyrenko &
Ivanyshin, 2015): uusska mo3a Cu (1078 Mr/r migcTunku) yasiui 36ibIIuIa TEMIKX

3pOCTAaHHS MacH Tila, a Horo BHcoka KoHueHrpauis (1071 mr/r migcrunkm) yrpuui
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3HHM3WIA 3POCTaHHS Macu Tila, ToOTO TOKCHMYHO BiuiMHyJja Ha M. kievense. Minp
NPUCYTHA Y cKiaal (hepMEHTIB, MIMOBIPHO, TOMY ii HM3bKa KOHLEHTpAL[isl BUKIUKAE

anabomiuHi 3Minu y M. Kievense.
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Puc. 3.2. 3mina macu tina M. Kievense nporsrom 20-1060B0oro 1a00paTopHOTo
CKCIIEPUMEHTY 13 CyOCTpaTOM, II[0 MICTUTh KaaMii (@) 1 cBUHEID (6): IO 0Ci aOCIHC —
KOHIICHTpAIIis MeTany B TpodiuHoMy cyOcTpati (MKI/KT cyOCTpaTy), 1Mo oci
opauHAT — 3MiHa Macu Tina M. Kievense (Mr/go0y); N = 6-9 3aj1eKHO BiJ CMEPTHOCTI,
BKa3aHoi B Ta0J. 3.7; pi3HUMH OyKBaMU MMO3HAYEHO BUOIPKH, 110 JOCTOBIPHO

BIZPI3HAIOTHCS OJHA Bia 0HOT 3a pe3ynbratamu Tecty Thioki (P < 0,05)

3aJ1i30 HE CIPUYUHUIIO 30UIBIIEHHS MacH TiJIa, TaK CaMo, K 1 CBHHEIb, 1 KaaMii
HE BIUIMHYJIM Ha Macy Tida OaratoHiKOK. AnHamoriudi pesynbratd (Shulman et al.,
2017) orpumani mix yac aHanizy tpodiunoi akTuBHOCTI auunHOK Calliphora vicina
Robineau-Desvoidy, 1830: mocTOBipHUX 3MiH MacH JISJICYOK BiJ MiHIMaJIbHHX [0
xoHLeHTpalii 10~ Mr/r He BUSABIEHO.

Hocmimkennst Schmid et al. (1991, 1992) noka3anu 3MeHIIIEHHS MacH Tijia iMaro
Aiolopus thalassinus (F.) 3a nii kaaMiro, BUITYTIJICHHS 3 SIEIIb HOBUX OCOOWH i3 TPYHTY,
HACMYCHOTO CBUHIIEM 1 KajaMieM, 3HA4YHO 3HIDKyBajocs. KamMmiii y KoHIEeHTparlii

10 Mr/Kr TOCTOBIpHO 3MEHIITYBaB YTBOPEHHS KOKOHIB JONIOBHMH YepBaMu Eisenia

andrei Bouche (Van Gestel et al., 1993).
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Puc. 3.3. 3miau Macu TpodigHOTO CyOCTpaTy 31 BMICTOM KaJMiro (a) Ta CBUHIIO (0)
npoTsirom 20-1060BOro 1a00paTOPHOTO EKCTIEPUMEHTY: TIO OC1 a0CITUC —
KOHIICHTpAITisl METaITy Y TpopidHOMY cyOcTpaTi (MKI/KT), TIO OCi OpJIMHAT — 3MiHa
MacH mincTwiku (Mr/mo0y); K — BapianT nociiny 3a BigcytHocti M. kievense
(n = 10), M — BapianT gociiny 3a npucytaocti M. kievense (n = 6-9 3aiexHo Bixn
CMEPTHOCTI, BKa3aHoi y Ta0u. 3.7); pi3HuMH OyKBaMH BKa3aHO BHOIPKH, 1110

JOCTOBIPHO BIIPI3HSIOTHCS OJTHA BiJl OJHOT 3a pe3yabTaramu TecTy Throki (P < 0,05)
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Hocmimxenns Schmid et al. (1991, 1992) noka3anu 3MeHIIIEHHS MacHy TiJla IMaro
Aiolopus thalassinus (F.) 3a nii kaamiro, BUTYIUICHHS 3 SI€IIb HOBHX OCOOWH i3 IPYHTY,
HAaCMYEHOr0 CBUHLEM 1 KaJgMIieM, 3HA4HO 3HIKyBajocs. Kaamiil y KoHIeHTpawii
10 MI/Kr DOCTOBIpHO 3MCHIIYBaB yTBOPEHHS KOKOHIB TOIMOBUMHU uepBamu Eisenia
andrei Bouche (Van Gestel et al., 1993). 3miHIO€TBCS Maca Tijla KOMax-canpodaris
ta ¢irodaris: Orchesella cincta (L.) (Posthuma et al., 1992; Hensbergen et al.,
2000), Proisotoma minuta Tullberg (Nursita et al., 2005), Chironomus tentans F.
(Martinez et al., 2001, 2004), Chironomus thummi (Meigen) (Bisthoven et al., 1992),
Tanytarsus dissimilis Johannsen (Anderson et al., 1980), Locusta migratoria ( L.)
(Martoja et al., 1983), Oncopeltus fasciatus (Dallas) (Cervera et al., 2004), Lymantria
dispar L. (Vlahovic et al., 2009; Mircic et al., 2010 2013), Aglais urticae (L.)
(Lindgvist, 1994), Drosophila melanogaster Meigen (Maroni & Watson, 1985;
Lauverjat et al., 1989).

3MiHa Macu MIACTWIKK 3a BIUIMBY 1 Mimi, 1 3amiza (Brygadyrenko &
Ivanyshin, 2014, 2015) 3a BizcyTHOCTI OaraTOHDKOK Oyjia HEIOCTOBIPHOIO MOPIBHSIHO
3 KoHTpoJieM. CBUHEIb 1 KaaMii 0 KOHIEHTpaIllii 3 T/Kr MJICTUIKA HE BUKIUKAIH
JIOCTOBIPHUX 3MIH aKTHBHOCTI MIKpoQuiopHu, sSKa pO3KiIaaae omaje JUcTd. Buri
KOHIICHTpAIllii KaJMII0 Ta CBHHIIO JOCTOBIPHO IHTIOyBaau 1 MiKpoOioJoTivHe,

1 300T€HHE PO3KJIAJJaHHS POCIUHHUX 3aJIUIIKIB.

BucHoBKkH 3a po3aiiiom

1. Tlim wac 3pocTaHHS KOHIIEHTpaIlii Mifal y TpodiuHOMYy CyOCTpaTi TeMIH POCTY
JUTUTOTIO ] 3HUKYIOTHCS.
2. KinpkicTe cioxkuroro kopmy M. Kievense He 3aieuTh Bil KOHICHTpAIIl Mii Yy
HBOMY.

3. Jlummonogn 3miHWIM (paKIiMHUN CKIIAJ MIACTHIKH: Y Pe3yibTaTi KUBJICHHS
M. kievense BigOyBcs mepepo3monil MiACTHIKA 3a (QPAKIIHHUM CKIaJIOM,
3outemmiacs  ¢pakiis cepeanpoi BenmuuuHu (0,70-1,05 MMm) y 3B’S3KYy 3

HaKOMUYEeHHSIM ekcKkpeMeHTIB Julidae Ta ¢pparMeHTIB MOApIOHEHOTO JIUCTS.
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4. 3a 3pocTaHHsl KOHIIEHTpallii Fe y KopMi TOCTOBIpHO 30LIBIITYETHCS CIOKUBAHHS
miacTunku ocoonnamu M. Kievense.
5. IlinBUILIEHHS] CMEPTHOCTI Ta CHOBUIBHEHHS! pOCTY 0araTOHIKOK BUSIBJICHO JIUIIIE 32

11 HaWBUIIOT KOHIIEHTpaIlii KagMito — 6J1u3bK0 30 MI/KT TMIJCTUIKH.

OcHosui nyonikayii oucepmanma 3a mamepianiamu po3oiny.
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PO311JI 4. BIIVIUB I'EPBILUAIB PAYHIAII I YPAT'AH ®OPTE
HA BAI'ATOHIKKY R. KESSLERI

4.1. AnaJji3 JiTepaTypHuX BiioMocTel mpo 0ioJoriuny

AKTUBHICTH IJidocary

I'midocar — nHainmomupeHimuii repOiLMUI y CBITI, OCOOJMBO B KpaiHax, JAe
CLTIbCBKE TOCITOIAPCTBO Bifirpae mpoiany poisib (Gangadhar et al., 2020). Tinbku 3a
OCTAaHHE JECATHIIITTSA Yy CBITI #oro 3acrocoBano 6,1 mua TouH (Arcuri, 2018).
HaiiBimomimuii npenapat 3 ymictom rimidocary — 3acid mans 00poThOu 3 OHOPIY-
HUMH Ta OaraTOpiYHUMHU PyJAepadbHUMH pociuHamMu — Roundup, skwii 3amaTteHTy-
Baja kommanigs Monsanto B 1970 pomi. Il kommanis cTBepkye, 1mo riidocar
«rpakTHYHO HeTokcuuHui» (Bai & Ogbourne, 2016). ITpoTe Bce Oiibiie JOCTIIHKEHD
BKa3yIOTh Ha PU3MKH JJIA 370pOB’ s, TIOB’s13aHi 5K i3 PayHmamom, Tak i 3 mpenaparaMu
Ha ocHOBI riidocaty. MixkHapogHe areHTCTBO 3 AociikeHb paky (IARC) y 2017
porli HaszBaio riidocaT «HMOBIPHO KaHIEPOTCHHUM» s JoauHu. Y 2018 porri
KoMITaHis Bayer orpumaiia npaBo BIacHOCTI Ha BUpOOHUIITBO PayHmamy. Bimommii
npenapaT kommanii Syngenta AG cTBopeHUlt Ha OCHOBI KaliitHO1 coui TridocaTty —
VYparan ®opre. 3a gaHuMu 1iei kommanii (Www.Syngenta.com), kaiiiiHa CUIb
rimdocaTy c1abKOTOKCHYHA TS OJKIIL.

I'mdocar HE MKOAUTH POCIMHAM Ta HE MA€ CLILCHKOTOCIIOAAPCHKO 3HAYYIIOTO
BIUTUBY Ha TIPYHTOBY MikpoOioTy. [lopiBHAHO 3 IHIIMMH albTePHATUBHUMH
CUHTETUYHUMH TepOiluaaMyd BiH Ma€ MEHIIUKA KOoe(dIIiEHT BIUIMBY HAa JOBKULIA
(Duke, 2020). Homposi uepBu Eisenia fetida (Savigny, 1826) (Opisthopora,
Lumbricidae) mepeHocsaTh BHCOKI KOHIICHTpaIlii riridocaty 0e3 (i3ioNoridyHux 3MiH
(Lescano et al., 2020). TIpore mocmi/pKeHHST OCTaHHIX POKIB CTaBIAThH IiJ CYMHIB
0e3neuHicTh 1poro npemapaty (Vandenberg et al., 2017).

Koller et al. (2012) BusBuaM TeHOTOKCHYHMU BIUMB Tiidocary Ha JIHK

JIOAVHM Y pa3i HaIXOJDKCHHS Tpernapary B auxaibHi misixu. Haemaku, L. D. Kier
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1 D. J. Kirkland (2013) Bka3ytoTh Ha HE3HAYHY F'€HOTOKCUYHY aKTHBHICTH TUTiocaTy
B HOPMQJIbHHX YMOBAaxX CTOCOBHO JIIOAWHU YH HABKOJHIIHBOTO CEPEIOBUIIA.
['nmidocar TOkcHYHME i BOAHHMX Oe3xpebeTHuX: komiuiekcu riidocar-Cu (1)
smenmyoTh (Hansen & Roslev, 2016) mBuAKICTh IJIaBaHHS Ta 30UIBIIYIOTH
HeaktuBHuK yac Daphnia magna Straus, 1820. I'midocar crnpudmHsIE PO3BUTOK
rimikemii 'y nmopociux camok Neohelice granulata (Dana, 1851) (Decapoda,
Varunidae) (Canosa et al, 2018). Tarouco et al. (2017) Bka3yioTh Ha TOKCHYHHUM
BIUIMB mpenapatry Paynman Ha mnomixery Laeonereis acuta (Treadwell, 1923)
(Anelida, Polychaeta), 3naune 3HM)KEHHS aKTUBHUX (DOPM KHCHIO Ta 3MEHIICHHS
AHTUOKCHJIAHTHOI 37aTHOCTI 100 NMEPOKCUIHKMX paJuKaliB. PayHIam Takox BIUIH-
Ba€ Ha XOJIIHEPT1YHY CUCTEMY IIOT'O BUY TOJIIXET.

Pesynpratu gocnimkenp Battisti et al. (2021) cBiguath mpo TOKCHYHY IO
npemnapary Ha acHoBi riidocary crocoBHo Apis mellifera. Po3Burok, moBeminka Ta
BIOKMBaHHS KoMax mnporo Buay (Almasri et al., 2020; Almasri et al., 2021)
3MIHIOIOTBCS 3a Jii 1poro mpemnapary. Vazquez et al. (2018) BusBHUIN 3MEHIIEHHS
MacH Tila Ta 3aTPUMKY JIMHSHHS Yy OUIBIIOCTI BHPOIMICHUX IN VILr0 JIHYUHOK
A.mellifera, sxi skuBuincy KopmoMm 3i BmicTtoM rmidocary (1,25-5,0 mr/m kopmy).
Lleti mpemapaT 3MeHITye aOCOJIIOTHY Ta BIJHOCHY YHCEIBHICTh BHJIIB MIKpOOiOTH,
K1 TOMIHYIOTh Y KHIIEYHHUKY MeIoHOcHOT 0pxomu (Motta et al., 2018).

Konnentpamis raidpocary 10 mr/n (mo cranoButh 0,500 MKr Ha OCOOHMHY)
3MIHIOE TPAEKTOPII0 Ta Yac TMOJBOTY MEIOHOCHMX OJKUI 13 TOJS O BYJIHKIB
(Balbuena et al., 2015). CnoxuBanus ocoomnamu A.mellifera mykpoBoro poszumny
31 BMictoM 50 Hr rmidocary CpuduHsE MOPYIIEHHS CHY Ta METa0oIi3My y OJKLT
mporo Buay (Vazquez et al.,, 2020). Seide et al. (2018) koncraryBanu 3arubenb
mmanHok Omkinm Melipona quadrifasciata le Peletier, 1836 (Hymenoptera, Apidae)
3a mii rmdocary.

Ile#t npemapar NpuUTHIYYE BUPOOJICHHS MeJaHIHY, BIUTMBAE Ha BUKHBAHHS
rycenuinb Galleria mellonella (Linnaeus, 1758) (Lepidoptera, Pyralidae) ta komapis
Anopheles gambiae Giles 1902 (Diptera, Culicidae) (Smith et al., 2021). M. Kanabar
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et al. (2021) cBiguate mpo 3HMkKEHHA Ha 32 %, moreHIianmy il BEHTPaJIbHOTO
HEPBOBOI'0 KaHATWKa, 30UIBIIEHHS YacToTa nuxaHHA Ha 29 % 1 3MEHIIEHHS Yacy,
MPOBEJCHOTO0 HAa MOTOPHU30BaHOMY Kojieci Ha 74,4 % mamarackapChbKOTO TapakaHa
Gromphadorhina portentosa (Schaum, 1853) (Blattodea, Blaberidae) 3a nii
rimidocaty (30,6 mr). Konmentpamisi rmidocary 2,8 Mr/mil 3MEHIIy€ TPUBATICTh
xuTTss camuiB Drosophila melanogaster Meigen, 1830 (Diptera, Drosophilidae),
KUIBKICTh JISIEYOK Ta IMAro y Hallagkax M[UX MYX Bl HPHUPOAHOI MOIMYJISIi
ta naboparoproro mramy Oregon-R (Galin et al., 2019).

Jis mpemapatry Roundup® cnpuumHsS€ HEIOCTaTHIO EKCHPECII0 T'eHIiB Cymep-
OKCHJITUCMYTAa3H, CEJICH3AICKHOI TITYTaTIOHIIEPOKCHIA3H, KaTalla3d, TiIOPEIOKCHH,
rryTatioH-S-tpancdepaszu ta OuikiB (hsp70 1 hsp90) y remaromaHkpeaci camiliB
Macrobrachium americanum Bate, 1868 (Decapoda, Palaemonidae), mo cBiguuTh
Ipo OKHCHIOBaJIbHHUN cTpec y nux kpeBetok (Melo etal., 2020). Konnenrparrii
rimdocary, 1o 3yTPidarThCs Y OUIBIIIOCTI BOJHUX €KOCHCTEM, 3TYOHO BILNTUBAIOTh Ha
BIOKMBaHHS fopociaux ocooun Danio rerio (F. Hamilton, 1822). YV mMo3ky nux pub
3MEHIIYIOThCS 3alacH TIyTaTIOHyTa OAHOYACHO 3HAYHO 30UIBLIYETHCS AKTHBHICTH
cymepokcuaaucmyrtasu Ta karamasu (Faria et al., 2021). Texuiunwmii riidocar i
peuentypa Roundup Classic® 3MeHIIyIOTh Oui, TOJOBHMII MO30K pHO i, HaBiTh,
3yMOBITIOIOTh BTpaTy HuryHoukiB Mo3ky D. rerio (Roy et al., 2016).

Gao et al. (2021) ycranoBuiIM, 10 BHCOKI Ta HM3bKI KOHIIEHTpAI[ii repOiumIy
['midocar iCTOTHO HE BIUIMBAIOTh HA TPHUBAIICTh PO3BUTKY, MIBHIKICTH 3ajsijib-
kKoByBaHHS Ta mosBy Harmonia axyridis (Pallas, 1773) (Coleoptera, Coccinellidae).
Lleit repOinua 3mennrye Macy tina xykiB H. Axyridis (Gao et al., 2021). Pesynbratu
MOJIbOBUX Ta JIA0OPATOPHHX MOCHTIIB MOKa3aId, 10 Tiaidocar BUKIUKAE TOMIPHY
TOKCHYHICTh Ta BHCOKY apatiBauBicTe y Cerotoma arcuata Olivier, 1791
(Coleoptera, Chrysomelidae) (Pereira et al., 2018). Bucoka konmnentpamis (100 %
Roundup Bio, 360 1/m) miaBumIye piBeHb TiIpONEPOKCUIY JiMiAIB depe3 2 TOIUHU
BIUIMBY Ta 3MCHINYE BI)KMBaHHsS JIMIMHOK Leptinotarsa decemlineata Say, 1824

(Coleoptera, Chrysomelidae) (Rainio et al., 2019).
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OTtxe, TokcHMuHa 1is TidocaTy Ha YWICHUCTOHOIMX BUBYEHa (hparMeHTapHoO. JlaHi

CTOCOBHO JIii IIbOT'0 MpenapaTy Ha OpraHi3mM 0araTOHIKOK y CBITOBIH JiTepaTypi BIACYTHI.

4.2. Pe3yabTaTn J1a00paTOPHUX JOC/II’KEHb BILUIUBY

npenaparty Paynnan Ha R. kessleri

3a BruuBYy mpenapaty Paynmam R. kessleri mocToBipHO 301IbIIye CITOKHBAHHS
Kopmy (puc. 4.1a) y TphOX BapiaHTax CKCIIEPUMEHTY 3 MAaKCUMAJbHHUM JI03yBaHHSIM
repoinuay (2,84107%, 2841072 i 2,810 wmr isompominaminosa cine raidocary/r
niacTuiaku). Lle HeodikyBaHUI pe3yNbTaT, OCKUIBKK BIPOTIAHUM OYJIO MPOTUIICIKHE
SIBUIIIC: TaJIbMYBaHHS CIIOKMBaHHS 1KI 3a BILUIMBY nectuiuay Paynnmar. J{ns iHmmx
BapiaHTIB EKCIIEPUMEHTY MejlaHa KUTbKOCTI CIIOKUTOT0 KOPMY KOJIMBAIacs B MEKax
9-15 mr/no0y. JlocToBipHMX 3MiH Macu Tina 3a BBy Paynmany y R. kessleri e
croctepiranocs (puc. 4.10). Mexiana 30inbiienHs Macu Tina R. kessleri mist Bcix
BapiaHTIB Jaociiny kojuBamacs Ha piBHI 0,1-0,6 mr/moOy. LBuakicTh yTBOpEHHS
eKCKpeMeHTIB (puc. 4.1B) 3pocraja y ABOX BapiaHTaxX IOCIIAY 3 MaKCHMaJIbHOIO
KOHIEeHTpaniero nectuiuay (2,84102 i 2,8+10° wmr isompomninamiHoBoi coii
rmdocaTy/T miACTUIKKA). B iHmMMX BapiaHTaxX JMOCTIAY MeJiaHa TEMITB YTBOPCHHS

E€KCKpPEMEHTIB KouBajacs B Mexax 9—13 mr/go0y.

4.3. Pe3yabTaTu 1a00paTOPHUX JOC/IIKEeHb BILVIMBY Npenapary

Yparan ®@opte Ha R. kessleri

Kauniiina cinbs rmidocaty B koHnenrpanii 310 MI/r miACTUIKH JOCTOBIpPHO

MOCWIIIOE CTHOKUBAaHHS KoOpMy OaratoHDKkamu (puc. 4.2a). [Ins koHmeHTtparrii
1 2 . . . . . . .

nectuiuay 3107, 3¢10™ wr/r BiAMIHHOCTI HEJOCTOBIpHI SK 13 BapiaHTOM

excriepuMeHTy 0e3 R. kessleri, Tak i 3 BapianToM jociiay 6€3 BHECEHHS I[bOTO TepOi-

Uy y miacTuinky. Maca Tima 6araToHKOK y BCIX BapiaHTax BHECEHHsI IMpemnapary

VYparan ®@opte noctoBipHO HE MiHsAeThes (puc. 4.20). Sk 1 y BapianTi 3 Paynmamnom,

3a aii npenapaty Yparan ®@opte (puc. 4.2B) BUSABICHO TECHACHIIIO 0 30LIbIICHHS
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TEMIIIB yTBOPEHHSI E€KCKPEMEHTIB, HaWOUIbIlle BHUPAXEHY 3a MaKCUMaJIbHOT

JOCIIKEHO0T KOHLEeHTpanii nsoro nectunuay (3¢10°1 mr/r).
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Puc. 4.1. 3mina macu kopmy (8), MacH Tisia (6), MpOAYKIIii (hekariii () eK3eMIUIIpaMu
Rossiulus kessleri (Lohm.) ynpomoBx 20-1000BOT0 €KCIICGPUMEHTY B I'PaJIiEHTI
KOHIICHTpaIlii mpenapaty Paynmamn: 1mo oci abCIiuc — KOHIICHTpAITisl 110901 peYOBHHHU
Paynnan (i3omponiiaminoBa ciib riidocaTy, Mr/t miactuiaku), K — koutpomns (0e3 mii
Paynpnamy); mo oci opiuHaT — cepeHr01000Ba 3MiHA MACH Tijia, KOpMYy a0o (examiit

(Mr/mo0y), BiamoBigHO; n = 10
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Puc. 4.2. 3vina macu xopmy (), Macu Tiia (6), mpoaykiii pekaiii (g) ek3eMIuisIpaMu

Rossiulus kessleri (Lohm.) ynpooBx 20-1000BOT0 €KCIIEPUMEHTY B TPAJIIEHTI

KOHIIEHTpaIlii nmpemapaty Yparan @opTe: o oci abCIuc — KOHIIEHTpAITis 104901

pedoBunm Yparad dopre (kamiitHa cinb riridocary, Mr/t miacTuwiku), K — KOHTpoIb

(6e3 nii Yparan @opTe); Mo 0Ci OpAUHAT — CEPEAHBOI000BA 3MIHA MACH Tijla, KOPMY

abo ¢ekaniii (Mr/no0y), BianosiaHo; n = 10
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BucHoBkuU 32 po3aiiiom

1. He3Baxxaroun Ha repOIIMHY AiI0 IpemnapariB 31 BMICTOM Tiidocaty Ha Oyp’siHH,
BOHM TOKCHUYHO BIUIMBAIOTh HAa HEILUIbOBI OpraHi3MHU: KOMax, >KyKiB, Taprais,
BOAHUX Oe3xpeOeTHHX, Tomio. JlaHli MO0 BIUIMBY LHUX JABOX TepOiluaiB
JOCJIJDKEHUX Y JUCepTalliifHiii poOOTI Ha IBOMApPHOHOTUX OaraTOHIKOK y CBITOBIM
JTEpATypl HE BUSBIEHO.

2. Makcumanbssi konuenrtpanii 2,810 2,8¢1072 i 2,810 mr i3ompomninaminosa
cuth riidocary/r MIACTUIKH MNPUIIBUAIIYIOTH MPOIEC JKUBJICHHS OaraTOH1KOK
R. kessleri. 3pocrae iHTeHCHBHICTD AcdeKallii AUIIONO/ 3a Ail 1BOX KOHIICHTpAIIii
(2,8107212,8+102 Mr i3onpomninaMinoBoi cosi raidocaTy/r HiACTUIKH).

3. MiniManbHa KOHIEHTpauis repbinuay Yparan ®opre 3¢107° Mr/r migcTuikm
30UTbIIIye  TEMIM  CIOXKMBAaHHS  KOPMOBOIO  CyOCTpaTy  JUILIONOAaMHU.
[HTEeHCUBHICTh YTBOPEHHS E€KCKPEMEHTIB 30UIbLIYEThCS 1 HaWKpalle BHpa)keHa

3a koHueHTpauii 3¢10~! Mr/r migcTunku.

OcHosni nyonixayii oucepmanma 3a mamepianiamu po3oiny:

Kozak, V. M., & Brygadyrenko, V. V. (2018). Impact of cadmium and lead
on Megaphyllum kievense (Diplopoda, Julidae) in a laboratory experiment.
Biosystems Diversity, 26(2), 128-131. doi:10.15421/011820

Kozak, B. M. (2020). Ominka BrmiuBy repOimumiB Ha aktuBHicTH ROSSiulus kessleri
(Diplopoda, Julidae) B ymoBax nabopaTopHOTO. eKcriepuMeHTy. KouyenmyaibHi
waaxu  pos3sumky Hayku ma ocgiTh: Marepiamu MikHaApOgHOT HAYKOBO-
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PO3J1J1 5. BIVIUB IHCEKTHUIIUAIB TA AKAPULIUAIB BIOTJIIH, BI-58,
AKTEJLIIK, OMAWT, HYPEJLJI J HA OPT'AHI3M R. KESSLERI

5.1. Tokcukonoriuni BaacTuBocTi npenapary biotiin

5.1.1. Amnaniz JjirepatypHux BigoMocTeil Npo O0i0JIOriYHy aKTHUBHICTH
incektumuay  Biormin.  Imimakmonpun  N-{1-[(6-x10p-3-nipuawn)mernn]-4,5-
JTUT1IPOIM11a30J1-2-11 } HITpaMijl MIHPOKO 3aCTOCOBYIOTH Y CUIBCHKOMY T'OCIOJIApPCTBI
JUISL 3aXUCTY POCIMH B IIKIAHUKIB. BiH i€ Ha IEHTpadbHy HEPBOBY CHCTEMY
KOMax, MepelIKoHKaoyl nepeiadl HEpBOBUX IMIYJIBCIB, 3B SI3yIOUHCH 31 crienudiu-
HUMU JUISI KOMaxX HIKOTHHOBHMHM PEIICITOPAaMH alleTUIXOIIHY 1 CIPUYUHSE Tapaid
KOMax 1 MOXKIIMBO, ix 3arubens (Sheets, 2001, 2014; Ensley, 2007). Ileii cucteMHuuii
XJIOPOHIKOTUHUTIOBUN MECTUIIU]L JIETKO MEPEMIIIYETHCS Y KCUIIEM1 POCIIMH 13 TPYHTY B
HEKTap, MWIOK, JIUCTS Ta TUIOJW POCIIMH, a 3BIITH MOTpAIUIsiE B JKUBI OpraHi3MH.
ToOTO BiH BHCOKOTOKCHYHHM sl Oaratbox Oe3xpeOeTHHX, ocobnmBo komax (Pisa
etal., 2014).

Y 1984 pomi mim yac JOCTDKEHHS 3-TpUAMIMETWIBHOI TPYIU Ha CTPYKTYpl
TeTepOLMKITy HiTpoMeTwieHy ximiku kommanii Nihon Bayer Agrochem suHaium
imigaxmonpua. Ilei incekrunuz 3anarenroBannii y CILIA (marent CIIIA No 4,742,060)
3 tpaBua 1988 poky. 10 OGepesns 1994 poxy ArenrctBo CIIIA 3 oxoponu
HABKOJIMIITHROT'O CEPEOBHUIIA 3aTBEPAUIIO PEECTPALIIIO IMIIAKIONPHUIY JJIS 3aCTOCYBaHHS
Ha JIEKOpaTUBHUX pocirHax kommanii Miles, Inc. (miznime Bayer CropScience).

BrumB iHCEKTHIMIIB HAa IPYHTOBHX WWICHHUCTOHOTHX 1 JOIIOBUX YEPBIB
y nonboBux ymoBax BuBuanu Ghosal & Hati (2019). Bonu BusiBUIM 3HMKEHHS
YHCEIHHOCTI PI3HUX BUIIB 0e3XxpeOeTHUX — MemkaHimiB rpyHty (Ha 14,0%) (Ghosal
& Hati, 2019). ITix wac moniTopuary 2005-2012 pokiB KoMax, siKi iMirpyBamu 3 A3ii
no Smownii, Matsumura et al. (2013) BusBunu crnenudiuny criiikicte Nilaparvata
lugens (Stél, 1854) (Hemiptera, Delphacidae) no imigaknonpuny, LDso 30umbimmmacs
32005 (0,7 mxr/T) o 2012 poky (98,5 mxr/r) y 140,7 pa3a. 3a aii 1bOro 1IHCEKTUIIHTY
y Drosophila melanogaster Meigen, 1830 (Diptera, Drosophilidae) Denecke

et al. (2017) cmoctepiramu HaamipHy ekcrnpecito reHa Cyp6g2 y meHTpalbHIH
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HEPBOBIM cucTeMI, IKMIl OTHOYACHO METa0O0J13y€e IMITaKIONPHUT 1 HAZa€ CTIMKOCTI A0
Hporo muMm komaxam. Chen et al. (2017) Bka3ywTb, IO y MeXax CyOOJUHUIII
HIKOTMHOBOTO alleTUIIXOJIIHOBOTO perenTopa BusiieHo MyTtanito R81T, mo Biamo-
Bijae 3a CTidkicTh no0 imimakmonpuay B Aphis gossypii Glover, 1877 (Hemiptera,
Aphididae).

Ileli HEOHIKOTHHOIN YWHUTH IIKIAJWBUN BIUIMB Ha 370pOB’S POAWH OJKLI.
I[Tix yac BUKOpUCTaHHS pi3HMX KoHueHTpami incexktuiuay (0, 1, 5, 10, ta 20%)
(Costa et al., 2020) ycranosneno, mo 0xoau Melipona quadrifasciata le Peletier,
1836 (Hymenoptera, Apidae) He MOXYyTh BHUSBUTH NPUCYTHICTH IIOTO TMpernapary
Ha KBiTax, IO BHKJIMKA€ 3MiHY IOBEIIHKH ITMX KOMax Ta PYWHYBaHHS iX POJHH
y npupoai. Konnenrpanii imigakmonpuay 0,0053, 0,0329 ta 0,0659 mr/n HeratuBHO
BIUTMBaIOTh Ha po3mHoxkeHHs Rhopalosiphum padi (Linnaeus, 1758) (Hemiptera,
Aphididae): 3MeHmIyIOTh BWXHBaHHSA HiM(, 30UTBIIYIOTh TPHUBATICTh PO3BUTKY
inmux craaii (Li et al., 2018).

[Ipermapati Ha OCHOBI iMimakionpuay roctpo Tokcuuni mus Apis mellifera
Linnaeus, 1758 (Hymenoptera, Apidae): Luiamason Dsg ctaHoBuTH 5-70 HaHOrpam
Ha ocoOuny (Suchail et al.,, 2001). Pi3Hi poawHM METOHOCHHMX OKII 34aTHI
MeTaboIi3yBaTh TOKCHHHU, ToMY MexX1 LDso Taki mupoki. Imigakmonpu nepopaibHoO
oinpin Tokcuunuit s A. mellifera, nixk xonTaktHO (LDsp = 0,024 MKr Ha OKO0ITY)
(Suchail et al., 2000). Pesynpratu excnepumenti (Guez et al., 2001; Suchail et al.,
2001; Lambin et al., 2001; Armengaud et al., 2002; Decourtye et al., 2003; Decourtye
et al., 2004; Williamson & Wright, 2013; Lunardi et al., 2017; Raymann et al., 2018)
BKa3ylOTh, IO CyOJIeTallbHI KOHIIGHTpAIll IMiIaKJIONPHUIY 3MIHIOIOTh IOBEIIHKY
OKIT min yac 30MpaHHA THIIKY Ta JKABJICHHS, TOTIPIIYIOTH HABITaIil0 Ta HIOXOBY
3MaTHICTh, cripranHsoTh 3arubenb A. mellifera. Carreck & Ratnieks (2015) Bka3yrots,
110 HECTIPHSTIINBA CyOJIeTalIbHA JTisl HEOHIKOTHHOIAIB HAa MEAOHOCHHUX OJKLT 1 JPKMETIIB,
10 BUSIBJICHA Y JTa0OpAaTOPHUX YMOBAX, BIICYTHS Y MMPUPOTHUX YMOBaX. MOXIIMBO, 1I€
OB’ SI3aHO 3 3aBUILIEHOIO OILIIHKOIO (PAKTOPIB JO3yBaHHs (KOHIIEHTpALlis Ta TPUBATICTD)
B J1a00OpaTOpHUX eKcriepuMeHTax. AHanizoM 198 3pa3kiB Meay 3 ycboro cBiTy B /5 %

BUSIBJICHO BMICT iMimakonpuay (Raymann et al., 2018).
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Nix et al. (2020) BusiBHIIM HaKoNMYEHHs iMigakionpuay B muunHkax Rhagoletis
suavis (Loew, 1862) (Diptera, Tephritidae), siki po3BHBaJIMCh B OIUIOIHI BOJOCHKOTO
ropixa sk y BHyTpimHii (11,72 ppb), Tak 1 30BHimHIM (9,25 ppb) ioro yactunax. Le
3yMOBITIOE 3MEHIIICHHS MOyl giTodara B oo gHi Bosiockkoro ropixa (Nix et al.,
2020). BB iMinakionpuay Ha JUYMHOK KOMapiB TakoX JociikyBaB Riaz et al.
(2013). Cenekmiiini nmuunakn Imida-R  komapa Aedes aegypti (Linnaeus in
Hasselquist, 1762) (Diptera, Culicidae) micis BOCBMHM TOKOJIHB CEJICKIlII Mpoe-
MOHCTpPYBajJM B 5,4 pa3a NIABUIICHY TOJEPAHTHICTh O IMIJAKIONPHUIY, a PIBEHb
TOJICPAHTHOCTI iMaro 3amumuBes Hu3bkuM (Riaz et al., 2013). lleit iHCeKTHIM
symoBioe 3arubenb kykiB Psyllobora vigintimaculata (Say, 1824) (Coleoptera,
Coccinellidae) (Choudhury et al., 2020).

IMigakmonpua BUCOKOTOKCHYHUN 11 BOJHHMX Oe3XpeOeTHUX, Mo30aBisioun
3IaTHOCTI JOpOCIMX KpeBeTok Penaeus monodon Fabricius, 1798 3axommtoBatu
xuBy 3100uu (Hook et al., 2018). Ileii mpemapar TakoX MaKCHMAaJIbHO TOKCHYHUM
BigHocHo Eisenia fetida (Savigny, 1826) (Opisthopora, Lumbricidae) (Ghosal & Hati,
2019). KopoTkouacHuii BIUTMB KOHIIEHTPAI[ifl IMiIaKIONPUAY, PEKOMEHIOBAHUX IS
BUKOPHCTAaHHS y TMOJBOBMX yMoBax, Ha mnomyimii Philodromus cespitum
(Walckenaer, 1802) (Araneae, Philodromidae) cnpuumnse 3arubens OaraTbox
oco6uH uux naBykis (Rezad et al., 2019).

TokcuuHICT TIpernapaTy CTOCOBHO WICHHCTOHOTHMX BHBUEHA (hparMeHTapHO, AaHi
PO BIUTUB IM1IAKJIONIPHTY HA OPraHi3M JUILIONO] Y CBITOBIM JIiTEpaTypi BIICYTHI.

5.1.2. Pe3yabTaTu J1a00paTOPHUX J0CTIIKeHb BIUIMBY npenaparty biotiin
Ha R. kessleri. 3a BumBY HU3BKMX KOHIIEHTpaliid mpemapaTy bioTiiH mocToBipHI
BIIMIHHOCTI MK BapiaHTamu ekcriepuMeHTy 3 R. kessleri i 6e3 mux OaratoHiKOK
30epiraloThess 10 KoHueHTpauii 1,2¢1072 mr/r migctunku (puc. 5.1a). Maca Tina
R. kessleri 3a makcumanbHux BunpoOyBanux konuenTpaniii (1,2¢107% i 1,2¢1072 mr/r
MiFCTHIKK) JTOCTOBIPHO HE BIJIPI3HIETHCS Bi KOHTPOJBHHX BapiaHTIB JOCTITY
(puc. 5.10). IHTEHCUBHICTb MPOAYKIli E€KCKPEMEHTIB OaraTOHDLKKAaMU JIOCTOBIPHO
3HMKY€eTbest 3 24 no 10-12 mr/po0y (Meniana) mjis BCIX TPbOX JOCHIIKEHUX

KOHIIEHTpalliil iMinakionpuny (puc. 5.1B).
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Puc. 5.1. 3mina macu kopmy (@), macu Tia (0), mpoaykiii dhekaiii (g)
exzemiusipamu Rossiulus kessleri (Lohm.) yripomosx 20-1000BOT0 eKCIIEPUMEHTY
B IpaJieHTI KOHIIEHTpaIlii mpenapaTty bioTiiH: 1Mo oci abcIuc — KOHIEHTpaIlis Ai10490i
pedyoBuHU npenapaty bioTiin (iMinakinonpua, Mr/t mniactuiaku), K — kontposs (6e3
BIUIMBY Ipenaparty bioTiiH); Mo ocl OpJIMHAT — Cepe/IHbOI000BA 3MiHA MAaCH TLja,

KopMy abo ¢ekaniii (Mr/no0y), BinosiaHo; n = 10
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5.2. Tokcukosaoriyni BiaacTuBocti npenapary bi-58

5.2.1. Amnaniz JgireparypHux BigoMocteii mpo 0i0JOriYHy AaKTHBHICTH
incexkro-akapumuay bi-58. Jlumeroar, bi-58, O,0-aumerni-S-[2-(MeTHIaMiHO)-2-
okcoetun |-nuriogocdar — dochopoopraHiyHUN 1HCEKTOAKAPUIIUI, 3aCTOCOBYETHCS
st 0OpOTHOM 3 KOMaxaMU-IIKIJHUKAMHU Ta KJIIIAMH Y CUIBCBKOMY TOCIOAApCTBI.
Ile#t mpenapar 3amareHToBaHMI 1 mpenctaBicHuit American Cyanamid y 1950-x
poxax. Moro Ttoprosi nassu Porop Ta bBi-58 (Padmasheela & Delvi, 2004).
JumeToar — HEOOOPOTHHUI 1HTIOITOP ALETUIXOJIHECTEPa3n, HEOOX1AHOT /Ui (yHK-
I[IOHYBaHHs LIEHTpaJIbHOT HepBoBOi cuctemu (Matsuda et al et al., 2019., 2005; Alam
et al., 2017). Biu cnpuumnse 3arubens Diabrotica virgifera LeConte, 1868
(Coleoptera, Chrysomelidae) (Souza et al., 2019). Oxno-tpuno6oBuii BB 30 %
AUMeToaTy 3MeHInye Kinbkicth TpurciB Megalurothrips distalis (Karny, 1913)
(Thysanoptera, Thripidae) 3a 250 mi/ra (84,92 ta 78,22 %) (Singh et al., 2020).

Ibrahim et al. (2019) cnocrtepiratroun BILIMB TPHhOX KOHIIEHTpAIlH JAMETOATY
(1,3 Ta 5 ppm) y BuUIIHEBOMY caay Ta jJ1abOpaTOPHOMY EKCIEPUMEHTI, BUSBHIU
3MEHIIEHHS KIUIbKOCTI uBuMX JuuumHok Caliroa cerasi Linnaeus, 1758
(Hymenoptera, Tenthredinidae). Ibrahim et al. (2020) Bka3yrTh Ha HETaTHUBHUU
BB 40 % numeroary, mo crnpuumbse 3aruOens Aonidiella aurantii (Maskell,
1879) (Hemiptera, Diaspididae), Phyllocnistis citrella Stainton, 1856 (Lepidoptera,
Gracillariidae) Ta  Aleurothrixus floccosus (Maskell, 1896) (Homoptera,
Aleyrodidae) — 86,9, 87,2 ta 86,0 % cmeptHOCTi, BinmmoBigHo. Knight et al. (2007)
BKa3yl0Th, LI0 OJHOPA30BE€ 3aCTOCYBaHHA JTUMETOATy 3MEHIIY€E MOIYJISIIIO
Helicoverpa spp. (Lepidoptera, Noctuidae). Chi et al. (2015) cBiguats, ™10
OOTNIpUCKYBaHHS Ta MeTOJ 3aHypeHHsI TUCTA B LCsg muMeroaTy CpUYHMHSE BHCOKY
28,36 ta 7,93 % cmeprricte Bombyx mori (Linnaeus, 1758) (Lepidoptera,
Bombycidae).

Machado et al. (2019) BusBMIM, IO BHUCYIICHI 3aJHIIKH HECEICKTHBHOIO
JUMETOATy 3yMOBIIOIOTH 3aruOenb Podisus nigrispinus (Dallas, 1851) (Heteroptera,

Pentatomidae), Orius insidiosus (Say, 1832) (Hemiptera, Anthocoridae), Eriopis
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connexa (Germar, 1824) (Coccinellinae, Coccinellini) Ta Chrysoperla externa
(Hagen, 1861) (Neuroptera, Chrysopidae). MakcumaibHa cMepTHicTh (82,5 %)
Neoseiulus barkeri Hughes, 1948 (Acari, Phytoseiidae) 3apeectpoBana Bashir (2018)
micnss 144 roauH i MOJIBOBOI JO3M LBOrO Tpemapary. 3acTOCYBaHHS I[LOTO
IHCEKTULIUTY MeToAO0M cyxoi miuiBku Bukiaukae 100 % 3arubenp siiieBUX mnapasu-
toinie Gryon monspelensis (Picard, 1924) (Hymenoptera, Scelionidae) mpotsrom
nepiumx 24 roauH (Islamoglu & Karacaoglu, 2018).

MicrieBe 3actocyBaHHs Iboro Xximikaty Garcia-Mendez et al. (2016) nHa
cajkanisax anenscuHiB  Citrus sinensis L. yxe uepe3 24 roIWHM BUKJIHMKAE
cmepraicTs Diaphorina citri Kuwayama, 1908 (Hemiptera, Psyllidae). Yadav et al.
(2015) BranoBunu, mo aumeroat (0,03 %) naitepexkTuBHimMK y G0poTHO1 MpOTHU
Aphis craccivora C.L.Koch, 1854 (Hemiptera, Aphididae), Empoasca motti Singh-
Pruthi, 1940 (Hemiptera, Cicadellidae), Bemisia tabaci (Gennadius, 1889)
(Hemiptera, Aleyrodidae).

[ectumua momkomkye JHK y remonwmrax imaro Chorthippus biguttulus
(Linnaeus, 1758) (Orthoptera, Acrididae) (Karpeta-Kaczmarek et al., 2016).
Andreazza et al. (2016) BusBHIH, 10 JUMETOAT BUCOKOTOKCHYHHI IS JIMYMHOK Ta
imaro myx Zaprionus indianus Gupta, 1970 ta Drosophila suzukii (Matsumura, 1931)
(Diptera, Drosophilidae), (cmepthicts monan 80 %). Ilicas 4,5-romunnoi mii
incektunuay Ha imaro Halyomorpha halys Stal, 1855 (Hemiptera, Pentatomidae)
npotsrom 7-go6oBoro kouTpoiro Leskey et al. (2012) pusiBwutm ix 75 % CMEpTHICTb.

[Tin wac 24-rogMHHOTO OONPHUCKYBaHHS IMTPYCOBHX JIEPEB 13 TpylaMu
Bucephalogonia xanthophis (Berg, 1879) (Hemiptera, Cicadellidae) mo 10 oco6un Ha
rimi Bezerra-Silva et al. (2012) susBmim npuraivenns nonyisiiid Xylella fastidiosa
Wells et al., 1987 (Xanthomonadales, Xanthomonadaceae) nmpotsrom nBOX THXKHIB
micist 3actocyBaHHs aumeToaty (1 mi/n).

OOpoOyieHHST POCIAMH HU3BKUMHU KOHIIEHTPAIIIMA JTUMETOAaTy TMOPYIIye ix
B3aemofiro 3 komaxamu (Sérandour et al., 2011). BusiBieHO HH3BKHIA CTYIiHb
NPUKPIIUICHHS JIMYMHOK KomapiB 13 poay Coquillettidia Dyar, 1904 (Diptera,

Culicidae) mo kopeHIB BOJHUX pPOCIHH, Yepe3 sKi BIOYBa€eThCcs iX JHUXaHHS,
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1€ CHpUYUHSE 3aru0enb JUYMHOK 4Yepe3 BIACYTHICTh HIUIBHOI (hiKcallli Ha KOPEeHSIX
(Sérandour et al., 2011). Ileii incekTuiua eheKTHBHUA y OOPOTHOI 3 IUIOMOBUMU
myxamu Tephritidae (Devi et al.,, 2016). /lumeroar 3yMOBIIOE 3HEPYXOMJICHHS
Folsomia candida Willem, 1902 (Isotomidae, Folsomia), a 30inbiieHHs Horo no3u
(LCso = 1,4 mr/kr) 3Ha4YHO 3HIDKYE aKTHBHICTH aneTwixojiHectepasu (Pereira et
al., 2013).

JlumeToat 3HaYHO TOKCHYHME ms Omkin. Fernandes et al. (2008) BcranoBuIy,
10 3aCTOCOBaHI KOHIICHTpAIil IIOT0 IHCEKTOAKAPUIIUIY Y pa3i 3aHYpPECHHS B HHUX
nucts anenscura Citrus x sinensis (L.) yuHsaTh BUCOKOTOKCHYHY Aito Ha A. mellifiera
ta Protonectarina sylveirae (Saussure, 1854) (Hymenoptera, Vespidae). Pesysibratn
naboparopuux excrnepumentis (Biddinger et al., 2013) Bka3ywoTs, mo LDsp 1poro
npenapaty (Dimethoate 4EC) cnipuuunnsie 3arubens A. mellifera ta Osmia cornifrons
(Radoszkowski, 1887) (Hymenoptera, Megachilidae).

TokcuuHW BIUIMB 1HCEKTOAKapuluay bi-58 Ha opraHi3aM YJe€HHCTOHOTHX
BUBUEHUN (parMeHTapHO, JIaHI CTOCOBHO Jii IOTO NpernapaTy Ha JBOMapHOHOTHX
0araToOHDXKOK y CBITOBIM JIiTepaTypi BiICYTHI.

5.2.2. Pe3yabTaTH J1a00paTOPHHUX J0CTiIKeHb BIUIUBY npenaparty bi-58 na
R. kessleri. 3a BBy mnpenapaty bi-58 mocTtoBipHO 3pocTae  MIBHUAKICTH
PO3KJIaIaHHS MIACTHIIKKA: Y pas3l BIACYTHOCTI OaraTOHDKOK MefiaHa  ITiEl
XapaKTEPUCTUKU JOPiBHIOE 15 Mr/mo0y, 3a KOHIEHTpalii ammeroaty 2,4¢1073 —
2,4+10°! mr/r migcTunku BoHa 3poctac Maibke yaBidi — 10 26-28 mr/mo0y (puc. 5.2a).
Ocobunn R. kessleri  mocToBipHO HE 30UIBIIYIOTH MIBUAKICTH PO3KIAAHHS
KOPMOBOTO CyOcTpaTy, Je MICTUThcs mnpenapar bi-58 (puc. 5.26). 3pocraHHS
KOHIIEHTpAIlll JAUMETOoaTy 3 244102 ngo 2,410 Mr/r MICTHIKH BHKJIHKAE
I0CTOBipHEe 3MeHIIeHHs wMacu Tinma R. kessleri Oinpmie Hixk Ha 4 Mr/mo0y
(puc. 5.26). AmnanoriuHe 3HIWKEHHS JUISI TEMIIIB YTBOPEHHS EKCKPEMEHTIB
BifMiueHe Bixe 3a 30iJblIEHHS KOHLEHTpalii numeroaty 3 2,4¢1073 no 2,4¢1072

MT/T miACTUIKH (puc. 5.2B).
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Puc. 5.2. 3mina Macu kopMmy (@), Macu Tina (0), IPOIYKIIii pekalii (6) eK3eMILIIpaMu
Rossiulus kessleri (Lohm.) ynpomosx 20-1000BOT0 eKCIIEPUMEHTY B TPAIIEHTI
KOHIIeHTpaIrii npenapaty bi-58: mo oci abcmuc — KOHIIEHTpaITis TIF0Y01 pSYOBHHH
npenapary bi-58 (mumeroar, mr/t minctunku), K — koHTposns (6€3 BIUTUBY mpenapaTy
bi-58); no oci opauHaT — cepeHb01000Ba 3MiHA MAcCH Tijla, KOpMY abo dekarii

(Mr/mo0y), BianoBigHO; n = 10
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5.3. TokcHKOIOriYHI BJIaCTUBOCTI Mpenapary AKTe/IiK

5.3.1. AmHaui3 JitepaTypHuX BigoMocTeil NpPoO O0i0JOriYHY AKTHBHICTH
IHCEKTOAKAPHMLMAY  AKTEJLIIK. [Mipumidpoc-metun  O-[2-(mieTmnamino)-6-
Metunipuminua-4-11]0,0-gumerundochoportioaT — GocPopoopraHiuHUi 1HCEKTH-
LU 1 aKapULKJ IUPOKOro cHeKTpa [ii, po3podienuit kommnaniero Imperial Chemical
Industries Ltd., nuni Syngenta. Ha puHKy npomaethes mig Ha3Boro Axrtertik ([Tormos
u gp., 2003). Horo BUKOPUCTOBYIOTh Ha CUIBCBKOTOCHOAAPCHKUX KYJIbTYpax
BIIKPUTOTO Ta 3aKPUTOrO IPYHTY JJIsl 3HUILEHHS KOoMax-(irodaris, KIIIIIB, a TAKOXK
IUIA 3aXUCTYy TPUMIIICHb Uis 30epiraHHs 3epHOBHUX TMPOTH KOMIUIEKCY amOapHHX
IIIKITHUKIB.

Excnepumentn Velki et al. (2014), Lazarevi¢ et al. (2019), Agrafioti &
Athanassiou (2018), Filomeno et al. (2020) ta Skourti et al. (2020) Bka3yroTh Ha
BUCOKOTOKCHYHY [if0 IIhOTO Mpenapary CTOCOBHO YJICHUCTOHOTUX: /2-TOAWHHUN
BIUIMB mipuMmidoc-metmany Ha camunpb Tribolium castaneum (Herbst, 1797)
(Coleoptera, Dermestidae) 3umKye MIBHAKICTE PO3MHOMKEHHS MIOTOMCTBA Ta 3ry0HO
BIUIMBA€E Ha *KUTTe3AaTHICTH Hamaaki (Skourti et al., 2020). [dis mipumidoc-mMeTniny
Ha OaTbKiBCBKMX ocoOuH Trogoderma granarium Everts, 1898 (Coleoptera,
Dermestidae) cnpuumnse aedopmaliico 000X map Kpuia y IOTOMCTBA, 3MiHH
noMiTHimm Ha 3aaHix kpuiax (Lazarevi¢ et al., 2019).

Francis et al. (2020) cBimzuatp, mo 0,21 % mipumidoc-meTrny depes 24 roauHu
nii cnpuumase 47,1 % 3armbenns Aedes aegypti (Linnaeus in Hasselquist, 1762)
(Diptera, Culicidae). CwmepthicTh nuumHOK Tenebrio molitor Linnaeus, 1758
(Coleoptera, Tenebrionidae) momonmux BikiB uepe3 14 1i0 BIUIMBY I[OT'0 MpENapary
cranoBmia 71,1 % na mmenwnmi, 91,1 % — Ha sumeni ta 60,0 % — Ha KyKypyA3i
(Francis et al., 2020). CmepTricTh Prostephanus truncatus (Horn, 1878) (Coleoptera,
Bostrichidae) ne mepeBumryBama 57 % 3a Oyap-skux A03 1 (HOpPM 1HCEKTHIUTY
(Rumbos et al., 2013).

Stara et al. (2013) 3a momOMOTroI TECTy Ha MPOCOYCHOMY (iIbTPYBAIBHOMY
manepi BUSBWJIM BHCOKY TOKCHYHICTH mipuMmidoc-metmiry st Tyrophagus

putrescentiae (Schrank, 1781) (Acari, Acaridae) (LDso = 0,01-0,06 mkr/cm?; EDsp =
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0,2-12,0 mkr/ex3.). Bastida et al. (2011) noBeneno, mo konrenrpaiis 0,1 MKr/mi
nipumioc-MeTHITy CIIpHYUHSIE TOBHY 3arubenb imaro Culex spp. Say, 1823 (Diptera,
Culicidae) y moiboBUX yMOBax.

Lleit npenapar Bukiaukae 100 % 3arubenb: iMaro, sielb 1 TU4UHOK Trogoderma
granarium Everts, 1898 (Coleoptera, Dermestidae) (Kavallieratos & Boukouvala,
2018; Boukouvala & Kavallieratos, 2020), imaro Sitophilus granarius (Linnaeus,
1758) (Coleoptera, Curculionidae) (Rumbos et al, 2018), Oryzaephilus surinamensis
(Linnaeus, 1758) (Coleoptera, Silvanidae) ta Tribolium confusum Jacquelin du Val,
1863 (Coleoptera, Tenebrionidae) (Agrafioti et al., 2015), Rhyzopertha dominica
(Fabricius, 1792) (Coleoptera, Bostrichidae), Sitophilus oryzae (Linnaeus, 1763)
(Coleoptera, Curculionidae) (Jankov et al, 2012; Rumbos et al., 2013),
ta Prostephanus truncatus (Horn, 1878) (Coleoptera, Bostrichidae) (Kavallieratos et
al., 2017), Tenebrio molitor Linnaeus, 1758 (Coleoptera, Tenebrionidae)
(Kavallieratos et al., 2019).

Tokcuuna nig mnpenapaTy AKTEUTIK CTOCOBHO WICHHCTOHOTHX BHBYEHA
¢parMeHTapHO, a TaHUX HIOJ0 BIUIUBY I[HOTO IpEenapary Ha OpraHi3M 0araToHIDKOK
y CBITOBIH JIiTepaTypi HE BUSBJICHO.

5.3.2. Pe3yabTaTn Ja00paTOPHUX [OCJHiUKeHb BIUIMBY INpenapary
Axremtik Ha R. Kkessleri. Ilpemapar AKTeIiK CHOPHUYHHUB IIOBHY 3aru0eib
0araTOHDKOK y JBOX BapiaHTaxX JOCHIAY 3 MAaKCHMAaJbHOI KOHIICHTPAIIIEIO
nipumidoc-metrny (31072 i 3+107! mr/r migcrunkum). IIpu 1bOMY KOPM HE CIIOXKH-
BaBcs R. kessleri Bixe 3a xoHnentpauii npenapary Akremtik 3¢10~° Mr/r miacTUIKu
(puc. 5.3a); 3a miei KoHIeHTpamii mMaca Tuta (puc. 5.30) Ta TeMmH YTBOPEHHS

€KCKPEMEHTIB 3HIKYBAIHCS y 0araTOHI’KOK HEJTIOCTOBIpHO (pHc. 5.3B).

5.4. TokcuKOJIOTivYHI BIaCTUBOCTI npenapaty OmMauT

5.4.1. Amnani3 JirepaTypHuX BigoMocTedl mpPo O0i0JOriYHy AKTHBHICTH
akapuuay Omaiir. [Ipomaprit (2-(4-Tper-O0yTHiIheHOKCH ) ITUKIOT € KCHIT-TTPOTI-2-1H-
1-cynbdonat) — akapuuua, ToproBa HazBa OMalT, HIMPOKO BUKOPUCTOBYETHCA Y

CLIIbCHKOMY T'OCIIOJIAPCTBI JJIs1 3HUIIIEHHS KITIIIIB.
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Puc. 5.3. 3mina macu kopmy (a), macu Tia (0), mpoaykiii dhekaiii (g)
exzemruisipamu Rossiulus kessleri (Lohm.) yriponosx 20-1000BOT0 eKCIIEPUMEHTY Y
IpaIieHTI KOHIIEHTpAIliil mpenapary AKTEUTIK: 10 0ci abCIUC — KOHIIEHTpAIis JIF0901
PEYOBUHU Mpenapary AKTeik (mipumMioc-MeTui, Mr/t mjactuiku), K — KoHTpoib
(6e3 BruIMBY TpenapaTy AKTEIUTIK); IO 0C1 OpJAMHAT — CepeIHh01000Ba 3MiHA MacH

T2, KOpMy abo ¢ekaniid (Mr/no0y), BiinosiaHo; n = 10
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Yarpuz-Bozdogan (2016) Bu3HauuB OydepHy 30HY OO0 BIUIUBY IpenapaTry
nponaprit Ha Tetranychus cinnabarinus (Biosduval, 1867) (Acari, Tetranychidae).
L 30Ha miA yac 3aCTOCYBaHHS MECTUIMAY NPOTH KoMax Ha noysax y 2013 poui ans
PEKOMEH/I0BaHO1 J1I03M BUPOOHUKOM CTAaHOBUTH 16 M, a Uil J03U 3aCTOCOBAHOI
depmepamu, gopisaioe 25 M (Yarpuz-Bozdogan, 2016). Akapuiiu BUKIHKAE TOCTPY
TOKCUYHICTb, BILUTMBAE HA PIBCHb Mapa3uTU3MY Ta MOSBY IopociuXx (mokomiHas Fi) i
BBAXKAEThCS HE3HAYHO IIKLIMBHM Juis Tamarixia radiata (Waterston, 1922)
(Hymenoptera, Eulophidae) (Lira et al., 2015).

VY npoueci BHU3HAYEHHS MEPOPATIbHOI TOKCHYHOCTI aKapulMAy Mponaprit
Ha Apis mellifera Linnaeus, 1758 He BusBIcHO BIUIMBY Ha Iiei B Komax (Rasuli et
al., 2015). Ilicns 24-rogunHoro BruMBY LDsp mpomaprity Ha Tpu BUAM KOMapiB
Culex quinquefasciatus Say, 1823, Anopheles quadrimaculatus Say, 1824 i Aedes
aegypti (Linnaeus, 1762) (Diptera, Culicidae) Pridgeon et al. (2008) BusiBuIH,
10 OCTaHHIN 13 HUX HAaWMEHII CIPUHHSATIUBHH 0 IBOTO Mperapary.

Hocmimkenss Hardman et al. (2003), mposemeni y 1990-1998 pokax y
s0IyHEBUX caJlaX, BKa3ylOTh Ha TOKCHYHHUI BIUIMB mpomaprity Ha Typhlodromus pyri
Scheuten, 1857 (Acari, Phytoseiidae). Ilpomaprir edextuBnuii (Milenkovi¢ &
Marcic, 2012) mis 6oporsbu 3 manumaoBuM Kiimmem Phyllocoptes gracilis (Nalepa,
1891) (Trombidiformes, Eriophyidae). Marshall & Pree (1991) BcraHOBMiIH, IO
pOHapriT TOKCHYHINIMK mus HiM$, HDK MIg gopociaux ocodbun Panonychus ulmi
(Koch, 1836) (Acari, Tetranychidae). Cy6netanbni xonmentpanii (LCio, LCy Ta
LC30) mponaprity (Omite® 57 % EC, Mahan, Ipan) BIuBaioTh Ha TPUBAIICT KHUTTS,
IUTOFOYICTh 1 3MEHIIeHHs TpuBaocTi sineknaaku Typhlodromips swirskii (Athias-
Henriot, 1962) (Acari, Phytoseiidae). Hardman et al. (1995) cBiguath, 110
3aCTOCYBaHHS MPOMNapriTy y s01yHeBUX cajiax y cepnHi 3yMoBioe 100 % 3arubens
Aculus schlechtendali (Nalepa, 1890) (Acari, Eriophyidae) Ta Panonychus ulmi
(Koch, 1836) (Acari, Tetranychidae). Jlaboparopui nocmimkenus (Vostrel, 2009)
BKa3yIOTh Ha XOpoIly Oi0JOTiYHYy aKTHUBHICTH MPOMApPriTy CTOCOBHO Tetranychus
urticae C. L. Koch, 1836 (Acari, Tetranychidae).

OOnpuckyBaHHsl apaxicy MNpOMapriToM CHOPUYMHSE 3HAYHY CMEPTHICTh Cepell
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nomyssmii Tetranychus urticae C. L. Koch, 1836 (Trombidiformes, Tetranychidae)
(Ashley et al., 2006). IlpomapriT TOKCUYHHNA )i S€IL [IOTO BUAY HMaBYTHHHUX
kB — Bukinkae ix 100 % 3arubenb. BriuB 3ainuinkiB akapuIUAiB COPUUUHSIIE
maike 30 % cmepruicts T.urticae ta Orius insidiosus (Say, 1832) (Hemiptera,
Anthocoridae) micns 14 1i6 (Ashley et al., 2006). AHanorivHi pe3yJbTaTH OTPUMAIH
Wang et al. (2018) mig wac 3actocyBanHs mpomaprity (324,3 r/ra) Ha MOJIYHHII B
ternisx y Kurai — 67,5 % 3armbens Tetranychus urticae C. L. Koch, 1836
(Trombidiformes, Tetranychidae).

OTxe, mig MpOMapriTy Ha YJICHUCTOHOTHMX BUBYEHA ()parMeHTapHO, a pe3yiib-
TaTH JTOCHIIP)KEHb TOKCUYHOCTI I[HOTO Mpenapary CTOCOBHO 0araTOHDKOK y HayKOBIi
JiTepaTypi MOBHICTIO BIJICYTHI.

5.4.2. Pe3yabTaTH 1a00paTOPHUX I0C/iI:KeHb BIUIMBY npenapaty Omait
Ha R. kessleri. I[Ipenapar OmaiiT KOCTOBIpHO HE 30UIBIIYyE TEMITIB CIOKHUBAHHS
kopmy ocobunamu R. kessleri (puc.5.4a), mpore BIAMIHHOCTI MIX MacoO
MIICTUIKKM Ha TOYaTKy Ta B KIHI[I EKCIepUMEHTY Yy BaplaHTax JOCHiay
3 OaraToHKKaMu Ta 0€3 HUX 3a 3POCTaHHS KOHIEHTpaIlli MEeCTHIUIY 3MEHIIY-
IOThCSL TIOPIBHAHO 3 KOHTPOJEM, IO CBIJYUTH NP0 TPUNUHEHHS >KUBICHHS
OLTBIIOCT] EK3eMIUIAPIB OaraToHLKOK. Y JOCHIIKyBaHOMY Jiala30HI 3HAadYeHb
3a 3pOoCTaHHs KOHIEHTpamii mpemapaty Omaiit maca Tima R. kessleri mocToBipHO
HE 3MIHIOEThCA (puC. 5.40), a KITBbKICTh €KCKPEMEHTIB JOCTOBIPHO 3MEHIIYETHCS
(puc. 5.4B). 3a MakcuUManbHOI KOHIEHTpawii mporo nectunupy (3,6°1071 mr
NpOMapriTy/T MIACTHUIKHA) MeJiaHa KUIBKOCTI EeKCKPEMEHTIB 3MEHIIYEThCS
10 2 mr/go0y mopiBHSHO 3 25 Mr/mo0y Ha OJIHY OaraTOHDKKY y BapiaHTi AOCHTImy

0e3 3actocyBanHs npenapaty Omaiit (puc. 5.48).
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Puc. 5.4. 3mina macu kopmy (&), MacH Tisia (6), MPOAYKIii (hekariii () eK3eMIUIIpaMu
Rossiulus kessleri (Lohm.) ynpooBx 20-1000BOT0 €KCIIEGPUMEHTY B T'PAJIIEHTI
KOHIIeHTpaIrii npenapaty OMailT: 1mo oci abCIuC — KOHIICHTPAIIiS AiF090i pEYOBUHU
Omaitty (Mr/r miactunku), K — koHTpoas (6e3 BBy OMaiTy); 1o oci opJMuHaT —

cepeaHb01000Ba 3MiHA MacH Tilia, KopMmy abo dekaniit (Mr/qo0y), BiamnoBiaHo; n = 10
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5.5. Tokcukonoriuni Br1acTuBocTti npenapaty Hypes J{

5.5.1. Amnani3 JirepaTypHHX BizoMocTeii mpo 0i0JI0OriYHY AKTHBHICTH
incektunmay Hypesun . Lle iHCeKTUIM KOHTAaKTHO-CUCTEMHOI I1i 11 OOpOTHOM 3
IrPU3yYMMHU Ta CUCHUMHU IIKITHUKaMU. BiH CKIagaeThecs 13 IBOX JIIOUYMX PEUYOBUH —
xJyiopripudoc 1 unepMeTpHH.

Xnopmipudpoc  O,0-gietun-0-3,5,6-tpuxnopnipuans-2-iipocdoporioar  —
dochopoopraHiyHUI THCEKTULIM]I, IO BUKOPUCTOBY€EThCs y moHay 100 kpaiHax cBITY
st OOpoThOM 3 KOMaxaMH B CUTBCBKOMY, JKHTIOBOMY Ta KOMEPIIHHOMY
cepenoBumli. Jlie Ha HEPBOBY CHCTEMy KoMaX, MpHUTHIYyHOUd (pepMeHT
areTuiIxojinectepasy. Xnopnipudoc 3anareHroBanuii B 1966 poui Dow Chemical
Company (Rigterink, 1966). [lns 00poThOM 31 MIKITHUKOM MaHrO — JOBFOHOCHKOM
Sternochetus mangiferae (Fabricius, 1775) (Coleoptera, Curculionidae) y 3axigHii
Adpuni 13 60 onutanux depmepiB nume 3,3 % o0ci0 BUKOPUCTOBYIOTH MIPUHEKC
(xmopmipudoc 480 r/m) (Akotsen-Mensah et al., 2017). Ali et al. (1995) BcranoBuIH,
mo xmopripudoc (LCg) BHcOkOehekTHBHHMI Yy 00poThOi 3 momyismiero Aedes
albopictus (Skuse, 1894) (Diptera, Culicidae) y ®mopumi. ¥ Oaceiini CepeazeMHo-
MOp’sl MIPOMAryioTh ajabTepHaTHBHE BukopucTanus Aphytis melinus DeBach, 1959
(Hymenoptera, Aphelinidae) mporu mkiguukiB utpycoBux Aonidiella aurantii
(Maskell, 1879) (Hemiptera, Diaspididae). 3acrocyBanns xmopmnipudocy Ha IHT-
pycoBux cupuunHse 92 % 3aru0Oenb gqopociaux ocobun A. melinus, mo yHeMOXIHB-
JII0€ TIOEHAHHS IIHOTO 1HCEKTUIUAY 3 O10JI0TIYHUMU 3aX0/laMi OOPOTHOM Ha ITUTPY-
coBux Kynbrypax (Vanaclocha et al., 2013).

Xnoprnipudoc TOKCHYHHMMA [JIsi KIIOMIB, TPWIICIB, TapraHiB i ykKiB. Rao et
al. (2018) cBimuaTh, 110 PiBHI CTIHKOCTI 0 I[LOTO IHCEKTHIIMIY IOJHOBHX IMOIYJISIIIH
Diaphorina citri Kuwayama, 1908 (Hemiptera, Liviidae) ta Scirtothrips dorsalis
Hood, 1919 (Thysanoptera, Thripidac) Omm3pki g0 Hyms. 3acTOCYBaHHS
xJjiopnipudocy Ha COpPro Bke Ha mepuy A00y Micis BUKOPUCTAHHS CHPUYMHSIE
Brucoky cmeptHicte Orius insidiosus (Say, 1832) (Hemiptera, Anthocoridae)

(Al-Deeb et al., 2001). Afza et al. (2019) cBiguaTh, 10 CyOJIeTaIbHA KOHIIEHTPAIIIS
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xnopmipudocy (LCszp) 3yMOBIIOE MiIBHINEHY CMEPTHICTH a00 3HEPYXOMIICHHS
Coccinella septempunctata (Linnaeus, 1758) (Coleoptera, Coccinellidae). Ileit
THCEKTUIIU]] TaKOX 3HIXKYE €(EeKTUBHICTh XWKalTBa SK Y JOpOCIOi, TaK 1
ananHKoBoi cramii C. septempunctata mporu xomax-¢dirodaris (Afza et al., 2019).
Hostetler & Brenner (1994) BcranoBuiu, 110 >kK0iHa 31 cTaTel COpUUHIATINBUX GopM
tapradiB Blattella germanica Linnaeus, 1767 (Blattodea, Ectobiidac) He yHmkama
CXOBaHOK, 00p0o0IeHUX XJI0opImiprudocoMm, 1 OUIBIIICTE OCOOUH IIHOTO BUJTY 3arUHYIIH.

Xnopmipudoc eheKTUBHIMHN i1 OOpOoTHOM MPOTH OJHOJO0O00BUX JIMUYMHOK
Spodoptera frugiperda (Smith, 1797), a mpotu nuuunok Helicoverpa zea Boddie,
1850 (Lepidoptera, Noctuidae) ioro mis cmabmia (Chandler et al., 1995). Tillman
(1995) cBimuuTh MpPO BHUCOKY TOKCHYHICTH XJopmipudocy mjis OcC: THCEKTHUIIU]
cupuunasge 100% 3aru6ens Cardiochiles nigriceps Viereck, 1912 ta Microplitis
croceipes (Cresson, 1872) (Hymenoptera, Braconidae).

Siegfried (1993) ycTanoBuB, 110 HaJA3BUYAHO HU3bKI KOHIIEHTpAIlli XJIOpIipHU-
¢dbocy BUKIHUKAIOTh TOKCUYHI €(EKTH MiJ 9Yac CTATUYHOTO BIUIUBY Ha PI3HOMAHITHUX
HazeMHUX 1 BogHuX Komax. Omuomenku (Ephemeroptera) ta 6adku (Odonata) —
HAWYYTIMBIIII TAaKCOHHW, 3a pe3yibTaramu nociimkens Siegfried (1993). Ilei
iHCeKTHIIMA ToKcHuHuii mms Anticarsia gemmatalis Hibner, 1818 (Lepidoptera,
Erebidae). Xnopmipudoc, HaHeceHHWH 3a JOIMOMOrOK OOIPHUCKyBaya CYTTEBO
3MEHIIIUB YHCENIBHICTh TOMYJISAIMIN JUYUHOK IBOKPUIUX dYepe3 48 ToauH micis
obpobutenHs B ycix Tectax (Chandler & Sumner, 1993).

[Munepmerpur  [Lliano-(3-perokcudenin)merwn|3-(2,2-muxnopereHin)-2,2-nu-
METHJIIUKJIONPONaH-1-kapOoKCHIaT — IHCEKTHIIHI, 110 3aCTOCOBYIOTh Y CLIBCHKOMY
rocrmofapcTBi st 30epiraHHs  3epHOBUX MNpoaykrTiB. lle  mBuaKomiroumii
HelipoTokcnH koMmax. Jlocmimkenns Attia et al. (2020) mokasamu, mo MOl
Sitophilus oryzae (Linnaeus, 1763) (Coleoptera, Curculionidae) ta Tribolium
castaneum (Herbst, 1797) (Coleoptera, Tenebrionidae) 4ymmBi A0 IUTIEPMETPUHY
(Attia et al., 2020). Zongo et al. (2020) BusBHIN CTIMKICTH IO HHOTO OIHIET 3 TPHOX

nomyssii Callosobruchus maculatus (Fabricius, 1775) (Coleoptera, Bruchidae).
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JlocnimpKeHHs 3aIMIIKOBOI €(PEKTUBHOCTI IHCEKTUIUMAY AJi1 OOpOTHOM 3 iMaro
Scutobruchus ceratioborus (Philippi, 1859) (Coleoptera, Bruchidae) y HacinHi
yriiiicbkoro Meckira Prosopis chilensis (Mol.) Stunz. cimuats npo 100 % 3aruGens
mporo Buay 3a 4 ppm munepmerpuny (Mazzuferi et al., 2004). Gourgouta et
al. (2019) BusBuIM MoBHHUI KOHTpOIbL Haj Prostephanus truncatus ta Rhyzopertha
dominica (Coleoptera, Bostrichidae), HaBiTh "yepe3 4oTHPHU MiCsIl MIiCIs 00pOOICHHS
sepHa. Y Bumanky 3 Oryzaephilus surinamensis ta Sitophilus oryzae (Coleoptera,
Curculionidae) 3aru6ens He nocsrma 100 %, a 3a yotupu Micsii 3adikcyBain
noctymnoBe 3HWwKeHHsS cmeptHocTi (Gourgouta et al., 2019). Ilix dwac TprOX
PO3MMIICHD THCEKTUIUAIB 003y ctaBkiB Farmer et al. (1995) BusiBuin HeraTUBHHIA
BIUIMB IIUNIEPMETPUHY Ha O6e3xpebeTHux, ocobnuBo Ha Asellidae Ta Gammaridae.

Rethwisch et al. (1995) BcranoBwiu, 1o npemnapat crupuuntse 100 % 3arubensb
Toya propinqua (Fieber, 1866) (Homoptera, Delphacidae) B naboparopaux ymoBax.
Y 1nonboBHX yMOBaxX 1€ I1HCEKTHIIMJ TOBHICTIO HE KOHTPOIIOE TMOMYJISIII0
Trigonotylus tenuis Reuter, 1893 (Heteroptera, Miridae) (Rethwisch et al., 1995).

[Munepmerpun Hana3BuuaitHo Tokcuunuii mis Microplitis croceipes (Cresson,
1872) (Hymenoptera, Braconidae), cnpuuunse 100 % 3aru6ens oc (Tillman, 1995).
Ali et al. (1995) ycranoBuam, mio runepmerpur LCoo = 0,0079 ppm edexTuBHMI
npot  momyssii - Aedes albopictus  (Skuse, 1894) (Diptera, Culicidae),
KyJIbTHBOBaHOI B Jaboparopii. BiH TakoX BIUTMBA€e Ha peryasaTopu pocty komax (Ali
et al, 1995). Ils pevoBnHa uuHUTH TOKcHMYHMU BruMB Ha Apis mellifera
Linnaeus, 1758 (Hymenoptera, Apidae) — LCso = 0,037 %, 3HaueHHs JeTaabHOTO
qacy LTsg = 6,69 roqunu (Pashte & Patil, 2018). ¥ 6xin A. mellifera cmoctepiranmm
TaKki CUMIITOMaMHU OTPYEHHS: PO3MIMPEHUN XOOOTOK, BUTATHYTI HIKKU Ta CKpPy4YCHI
Tila, BIMYETJICHI Ta PO3IIUPEH] KPHJIA, KAJO0 Y BUBUILHEHOMY IMOJIOKEHHI Ta 3aJIHIN
npoxin 3 ekckpemeHntamu (Pashte & Patil, 2018). Afza et al. (2019) BusBwIn
MiABUIIIEHY CMEPTHICTh 1 HACHiAKK «HOKmayHy» Ha C. septempunctata 3a mii
cyoneranbHoi koHueHTpalli (LCzp). Ilicas oOnpuckyBaHb IUNEPMETPUHOM 3HAUYHO
3HU)KYEThCSI TpoQIyHA aKTUBHICTh 1Maro Ta JIMUMHOK 4YETBEpPTOi  cTajil

C. septempunctata (Afza et al., 2019).
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Tokcuunmii BB iHcekTHIMAY Hypemnn [l CTOCOBHO WIEHHCTOHOTUX BUBUYEHUM
(¢parmMeHTapHO, AaHl BIJHOCHO il IBOr0 IMpernapaTy Ha JUIUIONOJA Yy CBITOBIH
JTEpaTypl BIACYTHI.

5.5.2. Pe3yabraTn Ja00paTOPHHUX AOCJHiIKEeHb BIUIMBY Npenapary
Hypean /I wa R. kessleri. 3a BmiuBy npenapary Hypemn [ Bigmideno 100 %
saruens R. kessleri 3a 3+107! mr/r minctunku. Hasits 3a aii konnenTpanii 3107 mr
xJopnipudocy/T MiACTUIKK 0araTOHDKKH MPOJIOBXKYBAJIU KUBUTHUCS, 1 BIAMIHHOCTI
MDK Macow NIACTWIKKM Yy BapiaHTax 13 OaraToHDKKaMu Ta 0e3 HuUX Oyinu
nocroBipHuMu (puc. 5.5a). Y koutpoui (6e3 aii nectunuay) R. kessleri 30iibmyBanu
macy Tina Ha 0,7 mr/moOy, Tomi Ak 3a KoHueHTpauii 3¢1072 mr xmopmipudocy/r
MIJICTHIKA Maca iX TUIa 3HIWKYyBajacs B cepenHbomy Ha 0,5 Mr/mo0y (puc. 5.50).
Temrnu yTBOpPEHHsS EKCKpPEMEHTIB 3a IIi€i KOHIIEHTpAIii TaKoX JOCTOBIPHO

3HIKYBaHCS 3 24 10 7 mMr/no0y (puc. 5.58).
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exzemrusipamu Rossiulus kessleri (Lohm.) yripomosx 20-1000BOr0 eKCIIEPUMEHTY

B TpajiieHTI KOHIeHTparii npemapaty Hypemr /[: mo oci abciuc — KOHIEHTpaItis

nitouoi pedoBuHM npemnapaty Hypemn JI (cymim xmoprmipidocy, 500 r/m, ta

uunepMmerpuny, S0 r/1, KOHLIEHTpallisl BKa3aHa 3a xJjopnipihocoM, Mr/T MACTUIIKH),

K — xonTposs (6e3 BruBy npenapary Hypein J1); o oci opauHat —

cepeaHb01000Ba 3M1HA MacH Tuia, kopMmy abo dekamniit (mr/ao0y), BianoBiaHo; n = 10
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BucHoBku 32 po3aiiiom

1. IHcexkTMUMIM YHMHATH LUIBOBY TOKCHYHY JII0 Ha KOMax, a TakKoX 3ryOHO
BIUIMBAIOTh HA  (PI310JIOTIYHY AaKTUBHICTh PAKOMOJIOHMX, KIILIIB  TOILO.
Pe3ynpraTiB Ali m’SATH JOCHIDKEHUX y JUCEpPTAlldHIA poOOTI 1HCEKTHIMAIB Ha
JUTIIONO]T Y HAYKOBUX MYyOJTIKAIsX BIJCYTHI.

2. BuCOKI KOHIEHTpalii IHCeKTHIMAY bIOTIIH HE BIUIMBAIOTh HAa Macy Tuia
R. kessleri. JJocmigxeni konnentpanii (1,2¢107°~ 1,210 mr/r migcTunku) nporo
npernapary 3HWKYIOTh TEMITU YTBOPEHHS €KCKPEMEHTIB JUILIONOaMH.

3. MakcumalibHi 1ochipkeH1 KoHmeHTpartlii npenapary bi-58 3menmyors macy Tina
R. kessleri 6inbiiie Hixk Ha 4 Mr/no0y. IIpomec aedekarii yOBUIBHIOETHCS 32 YMOB
30UTBIIEHHS] KOHIIEHTPAILIIH 1IbOTO MpernapaTy B KOPMOBOMY CyOCTparti.

4. Bucoki koHueHrtpauii mnpenapary Axrtemrik cnpuuuHsaioTh 100 % 3arubGens
R. kessleri.

5. [lpenapar OmaiT HOCTOBIPHO HE BIUIMBAE HA TEMIIM CIOXHBAaHHS KOPMOBOTO
cyoctpaty R. kessleri. Jocmimkeni konneHTpaiiii OMaiTy He 3MIiHIOIOTh Macy Tija
X 0araToHIKOK.

6. Incextuma Hypenn JI 3a aii MakcumansHoi koHeHTpanii (3107 Mr/r migcTuikm)
CIIpUYMHsAE MOBHY 3arubens exsemmapis R. kessleri. Konuentparis 3¢1072 wmr
xJopnipudocy/T MIACTHIKA 3HIKYE Macy Tila Ta IHTEHCHUBHICTh YTBOPCHHS

€KCKPEMEHTIB JUILIOIO/I.
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PO311JI 6. BIIVIUB ®YHI'THUAIB PUTOMIJI I'OJIA, TIOBIT JKET,
HNEHKOLEB, ®AJIBKOH, TIUIT, XOPYC HA R. KESSLERI

6.1. Tokcukonoriui BaacTuBocti npenapary [lenkoneo

6.1.1. Amnamiz JirepatypHux BigomocTeid mnpo O0i0JOriYHy aKTHBHICTH
¢ynrimuny Ilenkome6. Mankoned nuHk; Mapranenb(2+);N-[2-(cyabdhingokapbo-
TIOLIaMIHO)eTHJI |[KapOaMoIuTioaT — KOMOIHAIllsl JBOX JAWTIOKapOamariB: MaHeOy Ta
uHeOy. Lle KOHTakTHUM QyHTrIUKI, 1110 3aCTOCOBYETHCS Y CLIBCHKOMY T'OCIOIapCTBI
JUTI KOHTPOJTI0 0araTb0X TPUOKOBUX 3aXBOPIOBAHD HA IUPOKOMY CIIEKTPi MOTHOBHX
KyJbTYp, OBOUiB, (pykTiB 1 nexkopatuBHux pociun (Gullino et al., 2010; Runkle et
al., 2017).

Pe3ynbraTi OIiHIOBaHHS €KOJIOTIYHOTO PU3HKY IMMOKA3alH, 110 MaHKOIEO MOXKe
YUHUTH HAWBUIYy XPOHIYHY HETaTHBHY 110 Ha ODKUI 1 HELIbOBI IPyNH Ha3eMHHUX
yrenuctonorux (Onwona-Kwakye et al.,, 2020). ®aktunyHe BHKOPHCTaHHS
depmepamu mankoredby, mo y 1,3-13,0 pa3iB mepeBuiye peKOMEHIOBaHI 03U,
BKa3aHi B IHCTPYKIli, CBIAYUTH MPO TOIIMPEHICTh MPAKTHUKA TIEPea03yBaHHS
¢yurinuais (Onwona-Kwakye et al., 2020). Konnenrparii GpyHrinuay Maskoreo, 1o
y YOTUPH pa3y MEPEBUINYIOTh BKa3aHY BUPOOHUKOM HOPMY, HE UMHATH TOKCUYHOT il
Ha imaro ta muuuHok Capsus vitripennis Say, 1832 (Hemiptera, Miridae) (Bostanian
et al., 2021). Jocmimkenuss Stanley et al. (2015) Bka3yioTh, 110 MaHKOIEO
OC3IMEeYHIMUA TOPIBHAHO 3 IHIIUMH CIMOMa JOCHIKYBAaHUMH TECTHIIUAAMUN IS
Apis mellifera Linnaeus, 1758 Ta A. cerana Fabricius, 1793 (Hymenoptera, Apidae)
3a TpsAMoro (OOMPHCKYBaHHS POCIWH TIPYMINl y TOPIIMKAX) Ta OMOCEPEIKOBAHOTO
(3a0pyaHEeHHS (QUTBTPYBAIBHOTO APy ) BIUIMBY Ha OJKIN.

Mankore0 TOKCHYHHMIA JJIsi JUYMHOK Ta iMmaro Spodoptera exigua (Hlbner,
1808) (Lepidoptera, Noctuidae), cnpuuuHsie 3HWKEHHS BUKWUBAHHS, TIOPYIICHHS Ta
BaJIy PO3BUTKY, 3MIHYy aKTHBHOCTI okpemux ¢epmenTiB (Adamski & Ziemnicki,
2004). Saraiva et al. (2021) BusBwim, o xuBiacHHs Drosophila melanogaster
Meigen, 1830 (Diptera, Drosophilidae) xopmom 31 BmicToM MaHko1eOy (5

ta 10 wmr/mu) mpotsirom 15 110 3MEHIIye CHOXKHUBaHHA KHUCHIO Ta TajbMYye€
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MITOXOHAPIaJIbHI MPOLECH Y LIUX KOMaX. Y CTAHOBJIEHO, 1110 KOHIIEHTPALlll MaHKOLEOY
(peKOMEHI0BaHI BUPOOHMKOM) CKOPOUYYIOTh CEpPEAHI0 TPHUBAIICTh >KHUTTS IMaro
D. melanogaster na 50 %. Hdo3u mnpemapaty B miama3oHi Big 400 mo 700 ppm
cpuunHaioTh 50 % 3arubensr nuuMHOK muxX kKomax (Marchal-Ségault et al., 1985).
[Tin yac TpumicsyHoro mojpoBoro ekcriepumenty Gospodarek et al. (2020) BusiBum,
10 MaHKoIeO 3HAa4YHO HeOe3meuHuid s rpyHToBMX KmimiiB. Arora et al. (2019)
BCTaHOBWIIH, 1110 BiH (75 WP 3a 1,25 kr/ra) 3ry0HO Ji€ Ha YIEHUCTOHOTUX Mapa3uTOi/iB.

Mankore6 TOKCUYHUN IJii BOAHMX pakomnoniOHux. lledt mpemapar 3HUXKYyeE
TEMITA JKUBJICHHS, INBUIKICTh 30UIBIICHHS MOMyJsilii Ta po3MHOXeHHs Daphnia
similis Claus, 1876 i Daphnia magna Straus, 1820 (Cladocera, Daphniidae) (Araujo
et al., 2019). ®yurinua migsuirye aktuBHicTs AChE B 1iua 1BoX BHIIB 1 301IbIIyE
cnoxxuBaHHs kucHio y D. magna (Araujo et al., 2019).

3actocyBaHHSI TPbOX JOCHIIKEHMX KOHIEHTpalil ¢QyHrinuay MaHkoieo
cupuunnsge cmeptHicTh (< 50 %) mopocaux Ta roBeHUTbHUX ocoOun Typhlodromus
pyri Scheuten, 1857 (Mesostigmata, Phytoseiidae) ugepe3 7 auiB miciast oOpoOKH.
3a nii QyHTIOUAYy BIAHOCHUN BIJICOTOK 3HMIKEHHS TUIOMIOYOCTI IS JOPOCITHX Ta
IOBEHUIBHUX KITIIIIB I[bOIO BHAY CTAaHOBHUTH > 70 % 1> 15 %, Bigmosiguo (Gadino et
al., 2011). Ditillo et al. (2016) cBiguaTh PO BIUIMB I[LOTO IpPEMApaTy Ha IUIOAIOYICTh
Tetranychus urticae C. L. Koch, 1836 (Trombidiformes, Tetranychidae).

OTxe, TOKCHYHICTh MAaHKOIEOY Il WICHUCTOHOTHX BHBYEHA ()parMeHTapHO, a
JaHUX CTOCOBHO [ii [bhOro QyHTIUAY HaA OpraHi3MH JHUIUIONOJ]] y CBITOBIH
JTyTepaTypi He BUSBIICHO.

6.1.2. Pe3yabTatH Ja0opaToOpHUX JAOCTIIKeHb BIUVIMBY MNpenapary
IMenkouned na R. kessleri. 3a pesyapraramMmu 1a0OPaTOPHOTO EKCIIEPUMEHTY
R. kessleri mepecraBanm croxmBath KOpPM BXKE 3a CEpPEeIHBOI KOHIIEHTpAIlil
¢ynrinuay Ienkoned — 4,8¢1072 mr mankoue0y/r migctunku (puc. 6.1a). 3a BBy
MaHKo1le0y JOCTOBIpHHUX 3MiH Macu Tia 0araTOHDKOK TOPIBHSIHO 3 KOHTPOJIEM
He crmocTtepiraaud (puc. 6.10), mpoTe TEeMNU YTBOPEHHS EKCKPEMEHTIB 3HU3WJIMCS
NpUOIU3HO yABiYi IOPIBHAHO 3 KOHTPOJEM BKE 3a KOHLIEHTpallii MaHKko1eOy 4,8¢1072

MTI/T mACTHIKH (puc. 6.1B).



145

35
30 ¢
(@)
25}
20 S)
15} |%|
10 } b
5t
e NN
& © & © © o O
2 % 6 % 8 % 8
v ® o © g © @
X <t 4 <t Y4 < 4
o o o o
+ + + +
i\ ‘?‘ o Y
o o o
— — i
x X *
© © ©
< < <
a
2.5 : : : : 40
O
20} 35+
15} | 307 v
25 |
1.0 ¢ o
20 } °
0.5} ] T
@ 15 |
0.0} 1 1l |:;|E| []
0.5} { sl
-1.0 : : : 0 : : :
4.8*101 4.8*10°3 4.8*101 4.8+10°3
4.8*102 K 4.8*1072 K
O 8

Puc. 6.1. 3mina macu kopmy (2), Macu Tisia (6), mpoaykiii ¢ekaniii (8) eK3eMILTAPIB
Rossiulus kessleri (Lohm.) ynpomosx 20-1000BOTr0 €KCIIEPUMEHTY Y TPAJTI€HTI
KOHIIeHTpaIrii npenapaty [lenkored: mo oci abcruc — KOHIEHTPAIis JiF0490i
pedoBuHU npenapary [lenkone6d (Mankoueo, Mr/r miactuiku), K — kontposns (6e3
BILTMBY npemnapatry [lenkonel); mo oci opauHaT — cepeiH01000Ba 3MiHA MACH Tila,

KopMy abo ¢ekaniii (Mr/no0y), BinosiaHo; n = 10
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6.2. Tokcukonoriui BaacTuBocti npenapary Pugomin I'og

6.2.1. AmHaui3 JiTepaTypHHUX BigoMocTeil MNpo O0i0JIOriYHy AKTHBHICTH
¢yurimuany  Pugomin  Toaa.  Medenokcam  (meranmakcwn) — [Metun-N-
(metokcuaneTwi)-N-(2,6-kcunmmn)-D-ananinar] — cucTeMHHIA QYHTIIKI, 0 3aXUIIAE
noHaa 100 ciIbChKOroCOAAapChbKUX KYJIBTYp BiJ TPUOKOBUX 3aXBOPIOBAHb.
B ocHOBHOMY HOTO BUKOPHUCTOBYIOTH JIJISl KApTOILTi, IUTPYCOBUX, OABOBHUKY, IHOYIII,
Ka0aykiB, TOMATIB, TIOTIOHY, JepeHy Ta coi mig 4yac oOpoOneHHs Hacinus (I[Tormos
u ap., 2003). MedeHokcaM 3aCTOCOBYIOTH TaKOX SIK TO3aKOPEHEBUM Crped yis
CUIbCHKOTOCTIOIAPCHKUX KYJBTYpP 1 U1 JIIKYBaHHS OOoMIKOTHYHUX 1HGekuid (White et
al., 2020).

Hum ¢dyHTiMaOM OONPUCKYIOTH IPYHT Ajis OOpOTHOM 3 MIKONATOT€HAMHU
(Pythium, Phytophthora sp., Peronospora, tomio). MedeHokcaM y KOHIIEHTpAIlisX
0,24 ta 0,47 % (Ridomil® Gold 4 EC, Ciba-Geigy Corporation) He Mae OUEBUIHHUX
MIKIIJTMBAX HACTIAKIB AK IS iMaro, Tak 1 s BrokuBaHHS nuunHOK Cycloneda
sanguinea (Linnaeus, 1763) ta Harmonia axyridis (Pallas, 1773) (Coleoptera,
Coccinellidae) (Michaud, 2001).

[HCeKTUIIMAHO-PYHTIUAHY CyMill TiamMeTokcamMy 3 Me(peHOKCaMOM YacTo
BUKOPHUCTOBYIOTH JIJIs1 00OpOOJICHHS COi, TOMY 1i 3aJIMIIIKH MOXXYTh OYTH MPUCYTHIMH y
BEreTaTUBHIN Ta KBITKOBIM TKaHWHAX POCJIWH 1 MOTEHIIHHO BIUIMBATH HAa KOPUCHUX
komax (Camargo, 2016). 3naunux BimMiHHOCTEH uncenbHOCTI Orius insidiosus (Say,
1832) (Heteroptera, Anthocoridae) ta Chrysoperla rufilabris (Burmeister, 1839)
(Neuroptera, Chrysopidae) na mociBax coi, 00poOJEeHUX TiaMETOKCaMOM 3
MmedeHnokcamom, He Bigmiueno (Camargo, 2016).

KoHneHTpariii BHSBACHUX 3aluIIKiB mnectuuuaiB y nuiky Apis mellifera
Linnaeus, 1758 (Hymenoptera, Apidae) BuximkaroTh 3aHenokoenHs (Tosi et al.,
2018). I3 554 3i0paHuX MPOTATOM TPHOX POKIB 3pa3KiB MUJIKY 3 53 iTamiChKUX MaCiK
3aJTMIIKKM MeTalakcuTy BUsABIeHO y 16% nux mpo6 (Tosi et al., 2018).

Brme npotsrom 72-roawH Me(eHOKcaMy CHPUYMHHB CMepTHICTH (27,5 %)

Stratiolaelaps scimitus Berlese, 1892 (Acari, Laelapidae) (Cabrera et al., 2004).
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Le#t npenapar 30UIbIIKUB TPUBAIICTh NPOTOHIM(anbHO1 cTaAli kB y 1,2—1,8 pasza.
MedeHnokcam He BIUIMBAa€ Ha TPUBAIICTh HACTYNHHMX CTaAlll JKUTTA, MONEPEIHBOTO
BU3PIBaHHS S€1lb, SIMIEKIAJKH Ta IEPioy MOCTEMOPIOHAIBHOTO PO3BUTKY S. SCIMItus
(Cabrera et al., 2004).

Medenokcam Mae In Vitro edextuBHicTh mpoTH oomirery Pythium insidiosum
De Cock, L.Mend., A.A.Padhye, Ajello & Kaufman. Cridge et al. (2020) Bka3yoTb,
0 OJTHOYACHE 3acCTOCYBaHHS Me(deHOKcaMy 3 ITpakoHa30J0M Ta TepOiHadiHOM
yepe3 189-193 nobu 3ymoBmioe 3arudens P. insidiosum y HTUTYHKOBO-KHUIIIKOBOMY
tpakti cobak (Cridge et al., 2020). Niekerk et al. (2019) 3ayBaxyiots, 1m0 86 %
i3osiarie  Phytophthora nicotianae Breda de Haan, (1896) ta P. citrophthora
(R.E. Sm. & E.H. Sm.) Leonian, (1906) (Peronosporales, Peronosporaceae) ayTiuBi
1o medenokcamy ECso (0,04 ppm). IMpote 3o Plasmopara halstedii (Farl.) Berl.
& De Toni, (1888) (Peronosporales, Peronosporaceae), 3i0paHi 3 pi3HHX PETiOHIB
Yropuwny, criiiki 10 Medenokcamy (Korosi et al., 2020).

OTXe, TOKCHUYHICT, Me(pEeHOKCaMy BIJHOCHO YJIEHHUCTOHOTMX BHBUYEHA
¢bparmMeHTapHO, @ CTOCOBHO AMIUIONOJ 1H(OpMAIlis PO TOKCHUYHICTh y CBITOBIH
JiTepaTypi 30BCIM BIJCYTHSI.

6.2.2. Pe3yabTaTu J1aGOpaTOPHHUX JA0CJiIKeHb BIVIMBY npenapaty Puaomin
Toax Ha R. kessleri. 3a siuBy xoHnenTpanii 4¢10~2 mr/r npenapaty Pumomin Tonn
ocoounu R. kessleri mpomoBKy0Th CIIOKUBATH KOPM THMH CAMHUMH TEMITAMH, 1110 1 Yy
BapiaHTi pociimy 6e3 mii mectunuay (puc. 6.2a). 30UTbIICHHS KOHIICHTpAIlii 1bOTO
nectuuay A0 41072 Mr/r i BuIlle NPUNUHSE XKUBIEHHA OaraToHiKOK. Maca Tina
JOCIIHPKYBaHUX OCOOMH JOCTOBIPHO HE 3MIHIOETHCS (puc. 6.20), a IHTEHCHBHICTb
nedekarlii T0CTOBIPHO 3HIKYEThCS (puc. 6.2B) BiKE 32 MIHIMAIBHOI 13 TOCTIIKECHUX
KOHIleHTpalliii mnpemapaty Pumomin Tonmn. Takum ywHOM, BXE B MIHIMAJIbHIN
nocIiKeHii konuenTpanii (4¢10~ Mr/r migctunku) npenapat Pugomin onx uMHUTE

JOCTOBIpHY HETaTHUBHY JIit0 Ha 0OMiH pedoBuH R. kessleri,
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Puc. 6.2. 3mina macu kopmy (8), MacH Tisia (6), MpoAyKIii (hekariii () eK3eMIUIIpaMu
Rossiulus kessleri (Lohm.) ynpomosx 20-1000BOr0 eKCIIEpUMEHTY B TPAJIIEHTI
KOHIIeHTpaIrii npenapaty Pugomin ["ona: mo oci abcnmc — KOHIIGHTpAITiS JiF0901
pedoBuHM npenapaty Pumomin [onx (cymim medenokcamy, 640 r/kr, i MaHKOIIEO0Y,
40 r/xr mipenapaty; 103yBaHHS BKa3aHe 3a Me(eHOKcaMOM, MT/T miACTUIKH), K —
KOHTpOJIb (0€3 BIuBY mnpenapaty Pumomin [Nonn); mo oci opauHar —

cepeaHb01000Ba 3M1HA MacH Tuia, kopMmy abo dekamniit (mr/ao0y), BigmnosigHo; n = 10
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6.3. TokcukKoI0rivHi BJaCTUBOCTI penaparty Xopyc

6.3.1. AHaui3 JiTtepaTypHuX BigoMocTeil Npo O0i0JIOriYHy AKTHBHICTH
¢yurinmay Xopye. Hunponunin, 4-uukionponin-6-metui-N-deHutnipuMiany-2-
aMiH — CHCTeMHMH (QYHTIOUA A7 KOHTPOJIO UIMPOKOrO CIEKTpa MaTOreHHUX
mikpoopranizmiB (Waechter et al., 2010) 3acTocOBYIOTh Yy ClIbCBKOMY TOCIIOAAPCTBI
JUISL 3aXUCTY 3J1aKiB, BUHOTPAAy, ATIAHUX KYJIbTYp, KICTOYKOBUX (DPYKTIB Ta OBOYIB
(Waechter, et al., 2001). 3a manumu kommanii Syngenta AG (www.syngenta.com),
¢ynrinug Xopyc (airoya pedoBHHA TUIPOIUHLT) — MAIOTOKCUYHMI nipenapat LDsg >
2 000 mr/kr. Ipore mocmimkenns Zubrod et al. (2014) Bka3ywoTh Ha cMepTEIbHY
(< 20 %) miro nporo ¢yurimuay ECsy crocoBuo Gammarus fossarum Koch, 1836
(Crustacea, Amphipoda).

[HunpoauHia MiABUIIKMB KOHIEHTPAIIIO XoJecTepuHy Ta (ocdomimiaiB y KpoBi
mrypiB micis 90 1i6 ioro 3acrocyBanus (Waechter et al., 2010). Bin reHOTOKCHYHMIA
U1 KMTHHHOT JiHiT meuinku moanHau HepG2 y konuenTtpamisx 4 ta 20 MM,
BignoBigHo (Graillot et al., 2012). Konmenrtpamii 10, 50, 100, 250 Ta 500 ppm
IUIPOJUHLTY CIPUYMHSIOTh 3MEHIIECHHS BICOTKA aKTUBHOCTI ()epMEHTY KaTayia3u
neuinku (45,4, 68,0, 73,0, 77,8 ta 77,4 % BIANOBIIHO) BEIUKOI poraroi Xyaoowu
(Karadag & Ozhan, 2015).

Hunpoauuin mkigmuBuid ans pu6. el ¢GyHTinMa TOKCMYHO Ji€ HA PO3BUTOK
manbkiB Danio rerio (Hamilton, 1822) (Cypriniformes, Cyprinidae), mocroBipHO
3MIHIOE PIBHI €Kcmpecii reHiB, MoB’s3aHi 3 po3BUTKOM cepus (tbx5, nkx2.5, gatad
ta tnnt2) (Tang et al., 2020). Konnerrparis 0,31 mr/n munpoauainty nomrkomkye JTHK
D. rerio (Togay et al., 2020). Wang et al. (2018) Bka3zytots, mo LCsy mumpoauHiTy
3MIHIOE aKTHBHICTh KapOOKCHIIECTEPa3H Ta IUTOXpoMy Pasp y pubok nanio.

PesynbraTéi TpyHTOBHOTO aHANi3y 3pa3KiB JUKUX OJKLT PI3HUX BHIIB, a TaKOXK
MeaoHOCHUX O7pkin 13 macik y 23 mratax CIIA Ta omniel npoiniii Kanaau npotsrom
noro Beretaiiinoro nepioay (Mullin et al., 2010) cBimyaTh Mpo BIAHOCHO CIIAOKHIA
BIUTMB [UMIPOIUHLTY Ha IIUX KOMaX. b/pKoau maaaroThes Aii 3ac001B 3aXHUCTY POCIHUH 13

MEPIIMX JIHIB JIMYUHKOBOrO po3BUTKY. Iliciast oOpoOiieHHs manmuuu copty Jlamika
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LUIPOAUHIIOM Horo ciimy 3Haiaeno y micti (0,001 mxr/cm? nucets) ta kBiTkax (0,022
MKI/KBITKY). ¥ 3pa3kax OJpKiJI, pO3IUI0/I Ta ME1 3HAWCHO 3aIUIIKH 1[1€1 PeYOBHHH, 110
B )KOJIHOMY 3 AociikeHb He nepesuirye I'JIK (Piechowicz et al., 2018).

OTxe, TOKCHYHICTb LMIPOAMHUIY CTOCOBHO WIEHHCTOHOTHX BHBUYEHA
(¢parmMeHTapHO, a JaHWX LI0JI0 BIUIMBY MpenapaTy XOopyc Ha JAMIUIONOJ Y CBITOBIH
JTEpaTypl HE BUSABIEHO.

6.3.2. Pe3yabTaTH J1a0OPATOPHUX I0C/Ii/IKeHb BIUIUBY Npenapaty Xopyc Ha
R. kessleri. IIpenapat Xopyc He YMHUB TOCTOBIPHOTO BIUIMBY Ha CIIOKHBAHHS KOPMY
R. kessleri maBith 3a MakcuManbHOI BMIpOOYyBaHOi KOHIEHTpamii — 4,5°1071 mr
UOPOAUHLTY/T miAcTHIKU (puc. 6.3a). LlikaBo, mo MiHIMagbHa 3 BHUNPOOYBAHMX
KoHIeHTpaLii (4,510 Mr nMnopoauHiTy/r MiACTUIKM) BUKIMKAAAa MaKCHMAJIbHE
30UTbIIEHHsT Macu Tina OararoHikok: 3 0,7 mo 1,9 mr/moby (puc. 6.360). Temnu
YTBOPEHHSI €KCKPEMEHTIB JIOCTOBIPHO HE 3MIHIOIOTHCS 3a 30UIbIIEHHS KOHIICHTpaIlil

ITUIIPOIMHLTY B KOpM1 OaraToHiXOK (puc. 6.3B).
6.4. Tokcukonoriudi BaacTuBocti npenapary Tiosit ket

6.4.1. Ananiz JitepaTypHuX BigoMocTeil Npo 0i0JOriYHy AKTHBHICTH
¢yurinmay Tiosit JIxker. Cipka (S) — miroua pedoBuHa mpemnapaty TiosiT J[xker;
OJIVH 13 HaBAXXTMBIIIUX €JIEMEHTIB JUIS KUTTS, (papMalleBTHIHOI IPOMHUCIOBOCTI Ta
cuibchbkoro rocmnogapctBa. CHonyku Cipku — CKIaJoBi Bcix oprani3miB (Steudel,
2020). Ti BuxopuctoByI0TH K KoMmoHeHT no6pus (Vieira et al., 2018). Cipka —
HaWaBHIMUN (QYHTIUA, SKUH 3aCTOCOBYIOTH I 4Yac OOpOOJeHHsS BHHOTPANY,
MOJIYHUI[l, 0aratbOX OBOYIB 1 JEAKHX IHIIMX KYJIBTYp IJIsi OOpOTHOH 13 HIMPOKHM
CIIEKTPOM OOPONTHUCTOPOCSHUX TPUOKIB, a TaKOX 30YyAHUKIB YOPHOI IUISIMHCTOCTI
pociun (Costello, 2007). Tlopomiok eneMeHTapHOI CIpKH BUKOPHCTOBYIOTH MPOTH
KITIIIB, a PO3BEACHWA pPO3YMH «BAMHSIHOI CIPKW» 3aCTOCOBYIOTH Ha JOMAIITHIX
TBapUHAX IS 3HUINEHHS 30yIHUKIB MepMaTo]iTo3y BOJIOCSHOI YACTUHU TOJIOBU
(rpu6iB poxis Trichophyton, Microsporum i Epidermophyton), kopoctu (Sarcoptes
scabiei (Linnaeus, 1758)) tomo (Alipour & Goldust, 2015; Moriello, 2017;
Salavastru et al., 2017).
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Puc. 6.3. 3mina Macu kopMmy (@), Macu Tina (0), IPOIYKIIii peKalii (6) eK3eMILIIpaMu
Rossiulus kessleri (Lohm.) ynpooBx 20-1000BOT0 €KCIIEGPUMEHTY B T'PAJIIEHTI
KOHIIEHTpaIlii mpemnapaTy Xopyc: Mo 0ci aOCIMC — KOHIIEHTpAIlis A10401 peYOBUHU
npenapaty Xopyc (unpoauHii, Mr/t mactuiku), K — koutposns (0e3 BILTUBY
npenapaty Xopyc); o oci OpJIMHAT — CEPEAHBO000BA 3MIHA MacH Tl1a, KOPMY

a6o dexamiit (Mr/no0y), BiamoBinuo; n = 10
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VY Teruil po3cany eBKaliNTa MKUBIIOOTH 1HAUBIAYaTbHO KalleM, KalbIlieM,
MarHiem, a3oToM, (HochopoM i cipyaHUM MOKUBHUM PO3UMHOM. JlediuuT y pocirHax
CIpKM HETaTHMBHO TIO3HAYMBCS Ha PO3BUTKY Xmkaka Podisus nigrispinus
(Dallas, 1851) (Hemiptera, Pentatomidae), momOBXKYIOUH TPHBAIICTE  HOIO
auunnakoBux craxiii  (Vieira et al., 2018). Santos et al. (2017) BusBum,
10 MIDKUBJICHHS CipKoro pociuH Kamyctu (Brassica oleracea var. capitata) moxe
3HM3MTH iX CcTiiikicTh mpoTH Komax Plutella xylostella (Linnaeus, 1758) (Lepidoptera,
Plutellidae).

3MoueHa cipka crae epextuBHOIO 3a t° 27,5 °C ta 75 % BomorocTi (Auger et al.,
2003). AxapunuaHuii  eQeKT TMOCWIIOEThCS 3 MIIBUIICHHAM TEMIIEpaTypu
a6o Bosorocti (32 35 °C T1a 90 % BOJIOrOCTI CHOCTEPIra€ThCS MaKCHMallbHa
e(heKTUBHICTD 1IOTO TIpenapaty). ¥ miama3oni remneparyp 20-35 °C 1 Bojorocti 30—
90 % Auger et.al. (2003) cnoctepiranu MaKCHUMaJbHYy CMEPTHICTh MPOTOHIM( 1
teneoxpusamicie  Tetranychus urticae C. L. Koch, 1836 (Trombidiformes,
Tetranychidae). ¥ takux ymMmoBax caMKH LIbOTO BHY KJIIIIIB 3a3BUYail THHYJIHU IIE 10
3aBepiieHHs excrepumenty (Auger et al., 2003). Teodoro et al. (2005) ycranoBuin,
o xwxuit Bua kiinris Iphiseiodes zuluagai Denmark & Muma, 1972 (Mesostigmata,
Phytoseiidae) y 17,20 pa3za CTIMKIUNA 10 CIpKH, HDK POCIMHOITHUN ITIBJICHHUMA
yepormuii ki Oligonychus ilicis  (McGregor, 1917) (Trombidiformes,
Tetranychidae). 3pocraHHs KOHIIEHTpaIlli [BOTO AaKAPUIUAY 3MEHIIYE TEMII
OpUPOCTy Tomymsnii o00ox BumiB kimimgiB. [Ipemapar y PpEKOMEHIOBaHii
KOHIIeHTpallii 3a0e3meuye edpextuBHU kKoHTposb O. llicis (Teodoro et al., 2005).
[omicynwdin kanpiro (BamHIHA Cipka) Ta TioCynb(haT aMOHI0 MPOTAToM 48 ToauH
cnprunHSIOTh 3arubens (58-100%) rtakmx xmimiB: Galandromus occidentalis
(Nesbitt) (Acari, Phytoseiidae), T. urticae i Panonychus ulmi (Koch, 1836)
(Trombidiformes, Tetranychidae) (Beers et al., 2009).

De Barros et al. (2019) Bka3ytoTb, 1m0 cipka TOKcW4YHa s komax. [Ipemapat
«Sulfur 12cH» 3ymoBmtoe 94,6 % 3armbens Mmyx Cochliomyia hominivorax
(Coquerel, 1858) (Diptera, Calliphoridae). Banusina cipka cipuyuHsie 3aruoeib iMaro

Drosophila suzukii (Matsumura, 1931) (Diptera, Drosophilidae) ta 3mMeHnmye
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KUIBKICTb SI€11b, BIIKJIAJICHUX HA POCIMHAX MOJYHUIll, OOpOOJEHUX ITUM (PYHTIIUIOM
(LCso = 26,6 mu) (Andreazza et al., 2018). Menm TokcuuHy nairo cipku (38 %
3aru0Oens) Neung et al. (2014) ycranoBunu Ha mnuuHok Plutella xylostella (Linnaeus,
1758) (Lepidoptera, Plutellidae). Amarasekare et al. (2013) cBiguarh, 1o ABI 103U
cipku (pekoMeHaoBaHa BUpOOHUKOM 1 B 10 pa3iB MeHINA) TOKCUYHI s HIM] 1
BIUIMBAalOTh Ha TMOsBY y nopociux kiomiB Deraeocoris brevis (Uhler, 1904)
(Hemiptera, Miridae).

Po3unn cipku 3 BamHOM, SKHH BUKOPHUCTOBYIOTH Yy cajJax TiJ dac
OPOPIIKYBaHHS KBITIB, TOKCUYHUM 1J11 MeToHOCHUX Ok11. O6pobka 1 % pozunnom
3outeinye cmeptricth A. mellifera (Son et al.,, 2020). 3acrocyBanns Liu (2018)
niokcuay cipku (SO2) 100 ppm mpoTsAroM TphOX i YOTUPHOX AI0 3a YMOB HU3BKOIT
KOHIIEHTpallli KUCHIO y snaboparopii cnpuuunsie 100 % 3aruGens seup 1 HIMP, a
takok imaro Pseudococcus maritimus (Ehrhorn, 1900) Ta Planococcus ficus
Signoret, 1875 (Hemiptera, Pseudococcidae).

Cipka (IIJISXOM PO3MIIIEHHS CMYTH MaTepially HaBKOJIO TKaHWUH POCIUHU abo
HUIIXOM  O€3MocepeIHhOT0  HAHECEeHHS Ha JUCTA) e(deKTHUBHO 3amobirae
MOIIKO/KEHHIO BEreTaTUBHUX YAaCTUH AaBTOTPO(PHOTO OpraHi3My paBIMKaMU
Leidyula floridana (Leidy, 1851) (Gastropoda, Veronicellidae). Cipyana mpunana
CIpHUsi€ 3MEHIIIEHHIO POCIMHOITHOCTI y 1iboro BuAy pasiukis (Capinera, 2018). Jlani
I10J10 BIUTMBY CIpKH Ha OpraHi3M JIBOITAPHOHOTUX 0araTOHDKOK Yy CBITOBIiH JiTepaTypi
BiJICYTHI.

6.4.2. PesyabTaTu J1a0OpaTOpPHHUX JOC/iI:KeHb BIJIMBY mnpenaparty TioBiT
Jxer Ha R. kessleri. Buecenns y miactmiky mpemnapaty Tiosit JIkeT, HaBiTh y
HaWBUIUMX KOHIIGHTpAIliAX, HE 3HIDKYBaJO CrHokuBaHHI kopmy R. kessleri
(puc. 6.4a). IlikaBo, 10 1OAaBaHHS CIPKH JIO MIJACTUIKH JOCTOBIPHO 30UTBIINIIO MacCy
Tija 6araTOHDKOK: MeaiaHa Hag0aBKU MacH Tina 3poctana 3 0,7 Mr/mo0y B KOHTpOII
10 1,5-1,7 mr/no6y 3a xonuentpauii cynbdypy 4,84102 — 4,810~ Mr/r migcTunku
(puc. 6.40). JlocTOBIpHMX 3MIH IHTEHCUBHOCTI MPOAYKIli EKCKPEMEHTIB
OaraToHDXKKaMHU y TpaleHTI KOHLIEHTpallii npenapaty TioBiT [[eT He 3apeecTpoBaHO

(puc. 6.4B).
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Puc. 6.4. 3mina macu kopmy (&), MacH Tiia (6), poayKIii hekatiii (8) eK3eMILUIIpaMu
Rossiulus kessleri (Lohm.) ynpooBx 20-1000BOT0 €KCIIEPUMEHTY B T'PAJIIEHTI
KOHIIeHTpaIrii npenapaty TioBiT JKeT: 1o oci abcuc — KOHIIEHTpAIlisS T1F0901
peyoBuHu npenapaty Tiosit [xet (cynbdyp, Mr/t nigctuiiku), K — KOHTpoJib

(6e3 BrutuBY mipemnapaty TioBiT J[KeT); 1o oCl OpAMHAT — CepeIHhO1000Ba 3MIHA

MacH Tuia, KopMmy abo ¢ekainiit (Mr/no0y), BianoBigHo; n = 10
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6.5. Tokcukonoriuni BiaacTuBocTi npenapary ®ajibKoH

6.5.1. AmHaui3 JitepaTypHuX BigoMocTeil mNpo O0i0JIOriYHy AKTHBHICTH
¢yurinuay ®anbkon. llelt cucteMHuilt cynepPyHrimua CkiIaga€eTbCsi 13 TPhOX
JII0YUX PEYOBUH: T€OYKOHA30J, TPUAJUMEHOI 1 CHIPOKCAMIiH 13 PI3HUMH CTPYKTYp-
HuMU (popmyrnamu (puc. 6.5).

TeGykonazon, 1-(4-xnopdenin)-4,4-numetin-3-(1,2,4-tpuazon-1-inMeTnn)neH-
TaH-3-0JI — TPUA30JIbHUI (PYHTIIIU]] IIUPOKOTO CIEKTpPa [ii, 110 BUKOPUCTOBYETHCS Y
CUTbCBKOMY TOCTOJApPCTBI 111 OOpOTHOM 3 TMATOTCHHUMHU JJIsl POCIUH TPUOAMHU.
L{s peyoBHHA XapakTEPHU3YEThCS 3aXUCHUMH, JIKYBAIBHUMH Ta (QYHTIIUIHUMHA
Binactupoctsamu (benos, 2003).

Tpuagumenon, 1(4-xmopdenokcn)-3,3-qumetuin-1-(1,2,4-tpuazon-1-im)oyran-2-
OJ — CHUCTeMHUU (YHTIIMJ 13 KJIacy TPHUA30JIiB, JIETKO MPOHHUKAE 3 0OPOOJIECHOTO
HACIHHS B TIPOPOCTKH Ta MPOTATOM THXKHIB MOKE 3aXUIIATH POCIUHU BiJl ypaKEHHS
OOPOIITHKCTOIO POCOIO 1, 4acTKOBO, ipsketo (ITomos u ap., 2003).

CripokcamiH, N-[(8-tpe-0yTr-1,4-miokcacmipo[4,5 ] nexkan-3-im)meTr|-N-
eTwImnponan-1-aMiHy — CHoJiyka Tpynd KeTOaMiHiB, W0 MpUTHIUYye OI0CHHTE3
CTepHUHIB y rprbax. BiH BUKOPUCTOBYETHCS JJI1 OOPOTHOU 3 OOPOITHUCTOIO POCOIO HA
3epHOBHX Ta 0BoueBHX Kynbrypax (Liskovskyi et al., 2021).

3a manumu kommanii Bayer AG (www.bayer.com), mpemapaTé Ha OCHOBI
TeOYKOHA30Jly, TPUAAMMEHOIy Ta CHIPOKCaMiHy 3aCTOCOBYIOTH IIPOTH TaKHX
3aXBOPIOBAHb:

- O3UMOTO KHTa, O3UMOI Ta SpOi MIIEHUIl, O3UMOTO Ta SPOTO SUYMEHIO
(rexpMiHTOCTIOPI03Y, Py3apio3y KoJjoca, CEMTOPio3y, PUHXOCIIOPIO3y, JTAMKOCTI
cTeben, pi3HUX BUAIB ipXKi, IIIIMUCTOCTI JIUCTS Ta OOPOITHUCTOI POCH);

- IIyKPOBOTO OypsKy (OOPONTHUCTOT POCH, IIEPKOCTIOPO3Y, (hOMO3Y).

3 exoHoMiuHOTO moOmIsIAy, PanbkoH — epexkTuBHHMIA 3acid s OOpoTHOM 3i
MKTHAKaMX ~ OUTBIIOCTI  CLIBCHKOTOCIIOIAPCHKUX — KYJIBTYp, ajie  HaJaMipHE
BUKOPUCTAHHS I[HOTO TPEMapaTy MOXE YMHUTA HETaTHBHUN BIJIMB Ha TIPUPOJIHE

cepenosuiie (benos, 2003; Akumenko u ap., 2016). Kpim cBoro npusHaueHHs, 1en
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npenapar TakoK MO)XE TOKCHYHO BIUIMBATH Ha HELLUIbOBI OPraHi3MH, BKJIIOYAIOUU
MIKpOOpraHi3MH, SIKl XUBYTh Yy IpyHTI. BHeceHHs y IpyHT npenapaty «Falcon 460
EC» y nmozax, mo y 30, 150 i 300 pa3iB mepeBUIIYIOTh PEKOMEHIOBAaHY, 3MEHIIYE
010J0T1YHE PI3ZHOMAHITTS IPYHTOBUX MiKpoopraHizmiB. Lle, y cBorwo uepry, moxe
BUKJIMKATH 3MiHU 010JIOTIYHOT akTUBHOCTI IpyHTY (Ba¢maga et al., 2016).

OH

L

§_//"
0
- IO«
o 8

Puc. 6.5. CtpykrypHi ¢popmynu TedykoHazony (a), TpiagiMmenony (6)
Ta CIipokcaminy (6)

TeOykoHa301 ToOKCWYHUN s wieHocToHOoruX. Kormentparis 0,40 wmr/n
TeOyKOHA30Jly 3MCHINYE Macy KOKOHa, Macy OOOJIOHKH KOKOHAa Ta IIBHAKICTH
YTBOPEHHS OOOJIOHKM KOKOHa TyceHHIsiMu Bombyx mori Linnaeus, 1758
(Lepidoptera, Bombycidae) na 6,8, 11,8 ta 4,4 %, BigmoigHo (Li et al., 2019).
Lle#t mpemapaT TOMIKOKY€E CIWHHI 3aJI03d IIOBKOBHYHOT'O IIOBKOTIPANA, 3HUKYE
perymsniro Tpanckpuniii reHiB (Fibh, Fibl, P25, Ser2, Ser3), sixi 6epytb y4actb y
cuHTe31 Outka y cnmuaHux 3ano3ax (Li et al., 2019).

Hlykarourn kopMm (B MICBKOMY CEpPEIOBHINI Ta Ha CUIBCHKOTOCIOIAPCHKUX
TepuTOpIsAX), JokMeni Bombus pratorum Linnaeus, 1761, B. lapidarius (Linnaeus,
1758), B. terrestris (Linnaeus, 1758), B. pascuorum (Scopoli, 1763) i B. hortorum
Linnaeus, 1761 (Hymenoptera, Apidae) 3a3uatots BriuBy ¢yurinuais (Botias et al.,

2017). Iz 150 3iOpanux ex3eMmIuIApiB kMmeniB y 27,5 % o0coOWH BUSBICHO
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TeOykoHazon, a y 18,7 % — cmoipokcamid. KoHieHTpailii Ta 4acToTa BHSBICHHS
(YHriIMIIB BUIIl B €K3EMIUIAPIB KOMax, 310paHuX 3 arpoiaHAmadriB, MOPIBHSIHO 3
micekumu ainsakamu (Botias et al., 2017). ExkciepiMeHTanbHO MOKa3aHO HAasBHICTH
3QJIMIIKIB TeOyKOHAa30Jy B KoHIeHTpamisax Big 0,80 1o 30 HI/T B opranizmi JxKMeiB
B. terrestris (David et al., 2015).

Konnentparii Tedykonazony 0,52, 0,71 ta 1,14 Mr/m 3MeHIIYIOTh KUIBKICTb
HOBOHApPO/DKEHUX PaukKiB Ha OJHY CaMHUII0 Ta 3MIiHIOIOTH po3mip Tima Daphnia
magna Straus, 1820 (Cladocera, Daphniidae) mig yac 21-1000BOTO €KCIIEPUMEHTY
(Sancho et al., 2016). Ile# gyurinua y konnentpamii 1,14 Mr/in 3HIKY€e BUKUBAHHS
nadHii, a 3a aii 0,52, 0,71 ta 1,14 mr/n — 3MeHIIy€e BHYTPIIIHIO MBUAKICTH TPUPOCTY
nomyssii Ha 30 %. Ananoriuni pesynbtatu gociimkens (Qi et al., 2015) Bka3yroTh,
mo koHmeHTpamis 0,05 wmr/m ab6o Bumma TeOYKOHA30Jly JOCTOBIPHO 3HIIKYE
PO3MHOXKECHHSI Ta BIUTMBA€E Ha po3BUTOK D. magna.

TeOykoHa301  3ajeXHO Big 03U 1HTIOyBaB  aKTUBHICTh  (DEPMEHTY
kapOoanrigpasu A. mellifera in vitro 3a ail HU3BKHUX MIKPOMOJISIPHUX KOHIICHTPAIIIM.
3unauenns I1Cso mamsa TeOykonazony cranosmiu 0,0030-0,0165 mxM (Soydan et al.,
2017). Tosi et al. (2018) BusBuau TeOykoHazon y 15 % mnumiky, 3i0paHoro 3
A. mellifera npotsirom Bereramiiitaux ce3oHiB 20122014 pokiB i3 iTaMHCHKUX MACIK.
JlocmiDKeHHsT 100 BIUIMBY mpemnapaty ®ambkoH Ha OpraHi3M JBONApHOHOTHX
0araToHIXKOK y CBITOBIH JIiTepaTypi BiJICYTHI.

6.5.2 Pe3yabTaTu JIaG0pPATOPHUX JOCHIIKEeHb BIUIMBY (yHrinuay PaabkoH
Ha R. kessleri. [{ns ¢ynrinuay ®aabkoH JTOCTOBIPHI BIAMIHHOCTI MacH IMiJCTHIKH
MK Bapiantamu nociigy 3 R. kessleri i 6e3 Hux 30epiratoTbcss y KOHIICHTPAIISIX
1,110 ta 1,1¢1072 Mr TebykoHazony/r migcTunku (puc. 6.6a). 3a MakcHManbHOT
KoHIIeHTpallii PaabKOHY CIOXKHBAaHHS KOPMY OaraTOHDKKaMHu MPUNUHSETHCSA. Maca
tita R. Kkessleri B ycix BapiaHTax AOCHiAy i3 UM IECTUIUIAOM JIOCTOBIPHO HE
BIJIPI3HAETHCS BiJl KOHTPOJIBHOI rpynu OaratoHiKoOK (puc. 6.60). Temnu yTBOpeHHS
EKCKPEMEHTIB 3HMKYIOThCS OUIblle HDK yaBiui 3a KonueHTpamii 1,1¢10° wmr

TeOYyKOHA30J1y/T MIACTUIKH [ILOTO MecTUIHAY (puc. 6.6B).
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Puc. 6.6. 3mina Macu kopmy (@), Macu Tiia (6), IpOayKIIii Gekaiit (6) eK3eMILIIpaMu
Rossiulus kessleri (Lohm.) ynpooBx 20-1000BOT0 €KCIICPUMEHTY B T'PAJIIEHTI
KOHIIEHTparlii mpenapaTy ®aibKoH: 1Mo 0Ci aOCIHUC — KOHIICHTPAIIiA AiF0U0i PpEYOBUHHU
npemapaty ®anbkoH (cymim TedykoHo301y, 167 1/71, Tpuagumenony, 43 /1,

1 cnipokcaminy, 250 /1, KOHIIEHTpallisl yKa3aHa 3a T€OYKOHO30JIOM, MI/T MIJCTUIKH),
K — xontpons (0e3 BBy npenapary @ajabKoH); 0 0C1 OpAUHAT — CEPEIHBO1000Ba

3MiHa MacH Tuia, KopMy abo ¢ekaniit (Mr/no0y), BianosigHo; n = 10
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6.6. Toxcukosoriyni BiaactuBocti npenapary Tiar

6.6.1. Amnaxiz JaitepatrypHux BigomocTeil mnpo 0i0JI0riYHy aKTHBHICTH
¢ynrimuay Tinr. [Iponikonason 1-[[2-(2,4-auxnopdenin)-4-nponii-1,3-aiokcosan-
2-in]metun]-1,2,4-tpuazon — GyHriU] 13 KJIacy TpUa3oiiB, 10 SBISE COO0I0 CyMIIl
YOTUPHOX CTEPEOI30MEPIB; MPOTUMIKPOOHMI 3acid, 3apeectpoBanuii y 1981 porii
(Hadjidemetriou & Loeffler, 1992; Gad & Pham, 2014). Ile#i mnpemapat
3aCTOCOBYETHCS Y CUTBCHKOMY T'OCTIOJIAPCTBI JJIsi O0POTHOU 13 XBOpOOAMU BUHOTPATY
Ta 3epHOBUX KyasTyp (Patterson, 1982; Aguin et al., 2006).

B excnepumenTtax 13 gocinipkeHHs rocTpoi (cranmapt LCso, 4 mobu) abo
IMIyJIbCHOT TOKCHYHOCTI (TpuBaicth 10 mi0) mpomikonasony Ha Gammarus pulex
(Linnaeus, 1758) (Malacostraca, Amphipoda) Nyman et al. (2012) BcranoBWIH, 1110
4-no6osa i BOMBae Ounblie opraHizmis, Hik 10-mo6oBa. JletanpHi Ta cyOneTanbH1
KOHIICHTpAIIll MPOITIKOHA30JIy MPOTITOM Pi3HUX CE30HIB CTOCOBHO POOOYUX OJKII
Apis mellifera Linnaeus, 1758 (Hymenoptera, Apidae) npoaeMOHCTpyBain y KOMax
MOTIPIIEHHST KOOpAWHAIl PyXiB, TIMEPaKTUBHICT, Ta amaTito. PoGoul Omxomu —
KOpMO30upadi  CHOPUUHATIUBINIT 70  TMECTUIUIIB:  3apEECTOBAHO  yYETBEPO
IHTEHCHUBHIIIY J1if0 Ha HUX, HDK Ha Ok y Byauky (Tosi & Nieh, 2019).

CyOnetanbHi KOHIIGHTpAIlii TPOIIKOHA30JIy y TMOJBOBHX YMOBAaX 3HAYHO
3MEHIIYIOTh CHOXHMBaHHA MWKy B poaund A. mellifera, 30iabmiyrors BTpaTH
PETPOYKTUBHUX MATOK 1 3yMOBITIOIOTh BUHUKHEHHS KaHi0anismy (Traynor et al., 2021).

JocnimkeHHs BIMBY nboro gynrinuay Ha A. mellifera takox nposoauiau Liao
et al. (2020). JToBeneHo, 10 HABITH HU3bKI KOHIIEHTpAIil IPOIIKOHA30J1y (7101aBalin
y pamioH y I[yKpOBOMY pO34YWHI) B TIOJI 3HAYHO 3HIKYIOTh TPHUBATICTh >KHUTTA
nopocaux ocooun A. mellifera (Liao et al., 2020). ExcriepuMeHTaIbHO MOKa3aHO, M0
MPOTMIKOHA30JI TOKCUYHUN I JTUYUHOK 1 JOPOCIHX OCOOMH MEIOHOCHHX OJKLI
(Wade et al, 2019). Wang et al. (2019) Bka3ywoTh, moO KOMOIHOBaHa isi
aneTaMinpuay Ta MPOIMIKOHA30Jly BUKIHUKAE€ BUCOKY CMEPTHICThH SIK MOJIOJUX OJKLI

(50 % cmeptHOCTI 32 7,2 moOwm), Tak i crapux (50 % 3a 4,8 modu). CriokuBaHHS
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KOpMY, 3a0pyIHEHOT0 MOJIbOBUMH KOHIEHTPALISIMU [IUX PEYOBHH mpoTsroM 10 mid,
3MeHIye Macy Tina 6pkin (Wang et al., 2019).

[IponikoHa3on — epeKkTUuBHUI 3aci0 A OOpOTHOM 31 IMIKIAHUKOM XYTPSIHUX
BUPOOIB aBCTpaliiichkiuM KHIMMOBHM kykoM Anthrenocerus australis (Hope, 1843)
(Coleoptera, Dermestidae) (Sunderland et al., 2014). ILleit npenapaT y KOHIEHTpaIii
04 % Big Macu XyTpa CHpHYHHSE TOBHY 3aruOenar JuuuHOK A. australis
(Sunderland et al., 2014).

[MpomikoHa30y1 TaKOX TOKCHYHMUN JUIS HEUIbOBUX opraHizmiB — Danio rerio
(F. Hamilton, 1822) (Cypriniformes, Cyprinidae) (Valadas et al., 2019): 96-roaun-
HUN BIUIMB PI3HUX KOHIEHTpaliil npomnikoHaszony (425, 850, 1 700, 8 500 ur/m)
3MiHIOE TOBeAIHKY D. rerio ta mopyiiye OKMCHUE cTaTyc TBapuHH. KoHIeHTpaiil
nporikoHazony 1 700 ta 8 500 Hr/m 3MEHITYIOTh KUIBKICTh MEPEXO1B, BXOIB Ta Yac,
NPOBEJICHUN y BEPXHi YacTHHI, 30UIBIIYIOTh Yac nepeOyBaHHS B HIDKHIM YacTHHI
pesepByapa (Valadas et al., 2019). [{oBeneHo, 1o MPOMIKOHA30J 3HAYHO TaIbMYE
PO3BUTOK €eMOpIOHIB Ta JUYHMHOK, 3HIKYE pyxoBy aktuBHicTH D. rerio (Teng et al.,
2019). et dynurinua y kormentpariii 0,1 MKIr/MJI 3HHKYE HMIBHAKICTH META00IIBMY Y
Deuterodon iguape C. H. Eigenmann, 1907 (Characiformes, Characidae) i D. rerio
Ha 71 140 %, Bignosiguo (Henriques et al., 2021).

Jlani 11070 BILIMBY IPOIIKOHA30Jly Ha MpeacTtaBHUKIB kimacy Diplopoda y
CBITOBIH JIITEpaTypi BIACYTHI.

6.6.2. PesynbTaTu JadopaTopHuX A0cTdiakeHb BILIUBY ¢yHrinuay Tint na
R. Kkessleri. [is mnpenapary Tint 3yMOBIIOBaJia TPHUIIMHEHHS CIIOXUBaHHS
OaraTOHDKKaAMH TIACTHIKA BX€ B MIHIMAJIbHIM JOCHIDKEHIM KOHIICHTpAIii
npomnikonasony — 1,5¢10 mr/r mincrunku (puc. 6.7a). R. kessleri noctosipuo He
3MIHIOBaB Macy Tijla 3a BIUIMBY Ipenapary TiiaT MopiBHIHO 3 KOHTposieM (puc. 6.70),
IPOTE BIAMIYCHO TEHJCHIIIO J0 3HM)KCHHS MAacH TiIa 3a MIHIMAJIbHOI JTOCTIIHKEHOT
KOHIICHTparii mectunuay. MOXIuBO, 3a IIi€i KOHIEHTpallii OaraTOHDKKH IIIe
MPOJOBKYBIA CIIOKWUBATH KOPM. TeMIIM YTBOPEHHS EKCKPEMEHTIB 3a yMOB

3pOCTaHHSI KOHIEHTpalii mnpenapary TIAT TakoX JAOCTOBIPHO HE 3MIHIOBAIKUCS

(puc. 6.78).
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Puc. 6.7. 3mina macu kopmy (@), macu Tia (0), mpoaykiii dhekaiii (g)
exzemiusipamu Rossiulus kessleri (Lohm.) yrponosx 20-1000BOro eKCIIepUMEHTY
B TPIIEHTI KOHIICHTpaIlii mpenapaty TinT: 1mo oci abcnuc — KOHIIEHTPAIlisS TIF0901
pedoBHUHHM npenapary TinT (mpomikoHaszod, Mr/T miactuiku), K — kouTpons (6e3
BIUTMBY mpemnapary TiuIT); o oci OpAuHAT — cepeaHb01000Ba 3MiHA MACH Tilla, KOPMY

abo ¢ekaniii (Mr/no0y), BianosiaHo; n = 10
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BucHoBkuU 32 po3aiiiom

. He3Baxatoum Ha mpOTUrpUOKOBY LLUILOBY aKTUBHICTh (DYHTILMJIB, BOHU 3[aTHI
3ryOHO BIUIMBAaTH Ha (i1310JIOTIYHY aKTHUBHICTh 0araThOX BHUIB WIEHUCTOHOTHX
(pakomoaiOHUX, KJIII[IB, KOoMax Tomlo). Di310J0TiYHa aKTUBHICTh IIECTHU
JTOCIIKEHUX Y L1l aucepTaniiHid poOoTi (PyHTIUAIB CTOCOBHO ABOTAPHOHOTHX
0araToH1KOK y CBITOBIH JIITEpATYpl HE BUCBITIICHA.

Cepenns  xonuenrpanis (4,8+102 mr MaHkoueOy/T MHiACTHIKH) Npenapary

[Tenkoned cnpuYMHSE MPUIMHEHHS CIIOXHUBaHHS KopMmy ocobouHamu R. kessleri
Ta MalXKe yJBiUl 3HIKYE TEMITU NPOAYKYBaHHS €KCKPEMEHTIB OaraTOHIKKAMH.
. Punomin Mo HeraTnBHO BIUIMBae Ha (h1310JIOT1UHI TPOIIECH Yy OAraTOHDKOK YyKe
3a J1ii MiHIMaIbHOI J0ciakKeHoT KoHueHTpanii (421073 Mr/r nigcTunku). 3a BUILOT
KOHIICHTpAIlil Y KOpMi I[bOT0 (DYHTIIIUY TMPUTTHHSAETHCS KUBJICHHS Ta 3HUKYETHCS
IHTEHCUBHICTh BHPOOJICHHS eKCKpeMeHTiB B ocoOuH R. kessleri. Maca Tina
0araTOHDXKOK MPOTATOM €KCIIEPUMEHTY JOCTOBIPHO HE 3MIHIOETHCS.

Jocnimpkeni KOHIEHTpalli mpernapaty Xopyc HE BIUIMBAIOTh Ha TEMIH
CIIO’KMBAaHHS KOPMY Ta IHTEHCHUBHICTh YTBOPEHHSI €KCKPEMEHTIB AMUIUIONOJAMH,
a MiHIMaIbHA KOHIEHTpallis 1poro npenapary (4,5¢10° mr munpoauHiny/r
HiACTHIIKK ) 30UTBIITY€E Macy Tijia 6araToHibkok 13 0,7 g0 1,9 mr/no0y.

Konuentpanii npenapaty Tiosit Jixer (4,810 — 4,810 wmr/r mincTunkm)
30uTBIIYIOTH Macy Tina R. kessleri 3 0,7 mr/noby B kouTpoumi g0 1,5-1,7 mr/no0y,
BIJIMIOBIHO, ajié BOHU HE 3HIDKYIOTH TEMIH CIIOKHMBAaHHS KOPMY Ta JOCTOBIPHO
HE 3MIHIOIOTh IHTEHCUBHICTh YTBOPEHHS €KCKPEMEHTIB OaraTOHDKKAMH.

Oynrinua danbkoH JOCTOBIPHO TMPHUIIMHAE CHOXKHUBAHHSI KOPMY OCOOMHAMU
R. kessleri 'y wmakcumaneHiii  mocmimkeniii  komnentpamii - (1,1¢1071  wmr
TeOYKOHA30y/T TIACTHIKH) 1 OUTbIIe HDK YABIUI 3HW)KYE TEMIIH YTBOPEHHS
EKCKPEMEHTIB BikKe 3a MiHIMalbHOI JociimkeHoi koHueHTpauii (1,1¢1072 wmr
TeOYKOHA30JTy/T MiICTUIIKN).

Jocnimxeni xonnentpauii (1,510 — 1,5¢107) npenapary Tint mocrosipHO

raJIbMyIOTh TEMITH CIIOXXHBaHHS KOpMy ocoOmHamu R. kessleri, a iHTeHCHBHICTB
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BUCHOBKH

1. Rossiulus kessleri — wnaiuncnenHimumi mnpeacraBuuk kiaacy Diplopoda
CTENOBOI 30HU YKpaiHH, IKUI MEIIKa€e y MJACTUIII Ta Y BEPXHIX TOPU3OHTAX IPYHTY,
canpodar Kanbko-Kcepo(dis, MepeBakHO JICOBUM, MEHIIOK MIPOI0 — CTENOBHI abo
ayuauii Bun. Megaphyllum kievense — eBpomneiicbkuii Bua, cyOeHmemik Pychkoi
PIBHUHHU, KCEpoMe30(ul, piJlie 3yCTpIUaeTbcs y CTENOBiM 30HI YKpaiHu, JICOBHIA
BuA. LI BUAM BIAIrpalOTh BaXXJIUBY POJb Yy IPYHTOYTBOPEHHI, BOHHU YYTJIHUBI J0
BIUTMBY Pi3HUX aHTPOIIOTCHHUX ITOJTFOTAHTIB.

2. Megaphyllum kievense nocroBipHo 3HIKYe Macy Tina Ha 69,8 % y BapiaHTi
nocminy 3 0,1 mr migl/r migcTuiaku. 30UTBIICHHS KOHIEGHTpalii Miai y Kopmi
M. kievense ramemye 30inblIeHHS Mach Tila OaratoHbKOK. M. kievense 3miHroe
¢pakuiiauii ckmax miactuiaku (dactka ¢pakmii 0,70-1,55 MM 30UIbIIyETHCS B
cajkax, a TOHaJ 2 MM — 3MEHIIYEThCS), IO TIOB’S3aHO 3 HAKOMUYCHHSIM
ekckpeMeHTiB Julidae Ta ¢parMeHTiB MOJAPIOHEHOTO JHUCTSA I Yac Mareparii
POCIMHHUX 3aJTUIIKIB.

3. Maca Ttina M. kievense y rpami€HTi IOCTIKEHHX KOHIICHTpAIlilli 3aji3a He
3MIHIOEThCSI. BHECEHHS y MIACTHIKY B Ja00OpaTOPHOMY JOCIIJKEHHI COJIeH 3airi3a
30UTBIIIYE TEMIH CIOKMBAHHS KOPMY ITUMH OaraTOHDKKaMH. Y TPOIECi KUBJICHHS
OCOOMHHM IIbOTO BHUJY BIUIMHYJIM Ha GpakmiiHUNA CKIaa MACTHIKA: 3MEHIIMIIH
BIJICOTOK YAaCTHHOK pPO3MIPOM TOHaa 2 MM 1 30UIBIIWIN (QPaKiito MiACTHIKA 3
po3mipamu (0,70-1,55 mMm) 3a paxyHOK Tpoliecy jaedekarlii Ta moimaHHs KPYIMHIITUX
YaCTHHOK JIUCTKIB.

4, MakcuMmajabHa KOHIICHTpAIlil KaaMil0 B KOPMOBOMY CYOCTpaTi 3yMOBIIIOE
100 % 3arubens M. kievense. Maca Tija 1iboro BUy 0araTOHKOK IepecTae 3pOCTaTh
3a Jii BHCOKOTO BMICTYy KaaMmito. 3a MaKCHMaJlbHMX KOHIIGHTpaIlii Kaamilo Ta
CBUHITIO BiOyBaeThcs 3—8-pa3oBe yMOBUIBHEHHS PO3KIIaIaHHS MiJCTUIIKH.

5. T'epbimau Paynnan ta Yparan @opre MOCTOBIPHO HE 3MIHIOIOTH Macy Tiia
Oaratonikok R. kessleri. 3a nmii mux aBOX mnpenapariB 3pocTae CIOKWBAHHS
KOPMOBOTO CYyOCTpaTy Ta yTBOPEHHS EKCKpEMEHTIB auruionomamu. Kopwm, sxuit

00pOOJISIIOTh CEpPEeHIMU KOHIEHTPALIAMHU [UX TepOIlu/iB, HE MEPETPABIIOETHCA B
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KHUILIEYHUKY 0araTOHDKKOK, ajle BOHU B JIAOOPATOPHOMY €KCIIEpUMEHTI mpoTirom 20
110 HE TUHYTh.

6. 3a aii Ha migcTUAKY iHCeKTUIMAiB Aktemtik, bi-58, biotmin, Omait 1
Hypenn [I y 6inbIIocTi BUMaaKiB KUTbKICTh CHOXKHUTOTO KOpMy ocobouHamu R. kessleri
JIOCTOBIpHO He 3MiHIO€ThCcs. bi-58 1 BioTiniH y [nocHimkeHuX KOHILIEHTpaLiix
3HW)KYIOTh TEMIM YTBOPEHHS CKCKpeMeHTIB muruionogamu  R. kessleri.  JlBa
iHcekTuuan (Axremnik 1 Hypemn JI) cnpuuumnunm 3arubenb 0araToHDKOK Y
KOHIICHTpAIIISX 3102131011310 mr/r MIICTHIIKH).

7. 3a nii gynrinuais Pugomin Tong, Tiosit Ixer, [lenkone6, @anvkon, Tinr,
Xopyc KUTbKICTh €KCKPeMEHTIB B ocoOuH R. kessleri moctoBipHo 3MeHIyeThest abo
3aJIMIIAEThCS HE3MIHHOI0. Maca Tiia 0araToHDKOK y JIabOpaTOpHOMY €KCIIepUMEHTI
30UTBIIy€eThC a00 3anumiaerbes 6e3 3MiH. JlocnmimxkeHl (QYHrIUaUM TMO-PI3HOMY
BIJIMBAIOTh HAa TBAPUH 3aJIE)KHO BiJl KOHIICHTPAIIii MECTUIUAIB Y TIICTHIIIIL.

8. I3 mocnipkeHux y AucepTariiiHiii poOOTI MECTUIHUIIB 1 BAXKKUX METaJIB JJIs
aurionosl HaWTtokcwuHimn Axrtemtik, Hypemn JI, kaamiidi 1 miomMOyMm; MeHIT
ToKcHYHI (y MOSAKY 3MEHIIEeHHsT TOKCHUHOCTi) — Tint, ITenkore0, Omaiit, Pumgomin
lNonn, ®anvkon, bi-58, biornin, Paynnmamn, Yparan ®opre, TiosiT [Ixet, Xopyc,
KyrpyMm i ¢pepym. ToMy 1ig 9ac 3aCTOCYBaHHSI MECTHIUIIB B arporeHo3ax 1 JIICOBUX
rocroJIapcTBaX HEOOXIAHO BpaxoBYBaTH 3TYOHY Jil0 IIMX PEYOBHH CTOCOBHO

HiACTUIKOBHX Ipyn canpodaris, 30kpema, JUIIONO/I.
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JOOJATOK A — IIEPEJIIK IPEJACTABHUKIB KJIACY DIPLOPODA,

SKI BAPEECTPOBAHI HA TEPUTOPII YKPATHHA
3A JAHUMHU BA3U JAHUX «FAUNA EUROPAEA»

Ne Hassa Buny [TommpenHs Ha TepUTOPii KpaiH
Polyzonium
1 transsilvanicum MounoBa, Pymynis, CnoBauunna, Ykpaina
Verhoeff, 1898
AnGanis, Ascrpis, Pecnybnmika bitopycs, bocmis i
I'epueroBuna, Benuka bputanis, bomrapis, Xopsaris, Yexis,
2 Polyzonium germanicum | lauist, Ectonis, ®@innsuais, ®panmis, Himequnna, YropiuHa,
Brandt, 1837 Itamiss, JlatBisa, JlutBa, Pecmy6Omika IliBHiuna MakenoHis,
Pocisa, Monnosa, Ilonbma, Pymynis, Cnoauumna, IllBers,
VYkpaina, IOrocnasis
benbrisi, Benuka bpuranis, bonrapis, Pocis, lanis, @iansaamis,
3 Archiboreoiulus pallidus | ®panmis, Himeuunna, Yropmiuna, Ipmanmis, JlrokcemOypr,
(Brade-Birks, 1920) Hopeeris, [lonpma, Pymynis, [Isemis, IlIBefinapis,
Hinepmanau, Ykpaina
Ascrpanis, Asctpid, [lopryranis, bensris, Benuka bpuranis,
bonrapis, Icnanisa, Pocia, Uexis, Janis, Cxigna [laneapkruka,
4 Blaniulus guttulatus Ecronis, ®innsungisa, @Ppanmis, Himeyunna, VYropiuHa,
(Fabricius, 1798) Ipnangist, Iramis, JlarBis, JlutBa, JlrokcemOypr, Hopseris,
[Tonpma, Pymynis, CrnoBauunna, Ileemis, IIBeimapis,
Hinepnanau, Ykpaina
AnbGanis, Ascrpanis, Ascrpit, I[lopryramis, Pecmybmika
binopycs, benbris, bochis 1 I'epuerosuna, Benuka bpuranis,
bonrapis, Pocisa, Xopsaris, Uexis, Hanisa, Ectonis, Typeyunna,
5 Nopoiulus kochii Oinnsaais, Opannis, Hivewunna, I'penis, Yropuna, Itamis,
(Gervais, 1847) JlatBis, JlutBa, JlrokcemOypr, PecnyOmika  IliBHiuHa
Makenonisa, IOrocnasis, Manetipa, MosmoBa, Ipnanmis,
Hopgeris, [Tonsma, Pymynis, Cnopauunna, CioBeHis, Icranis,
[Bemnis, HBeimnapis, Hinepmanau, Ykpaina
Ascrpis, [Topryramis, Pecniyonika binopycs, benbris, Benuka
. bpuranis, bonrapis, Pocis, Yexis, Jlanis, Ecronis, @innsaamis,
6 PrOterOMus fuscus Opannis, Himeuunna, Yropmwmna, Icmanmis, Icmanis, ITtamis,
(Am Stein, 1857) . . .
JlatBis, JlutBa, JlrokcemOypr, Ipmannis, Hopgeris, Ilonbinia,
CnoBavunna, [1IBenis, [lIeiinapis, Hinepnanau, Ykpaina
7 E(';?](r:rr]]g:]ﬂ:rs, Jlagvélg wskii Moungosa, Pymynis, Pocis, Ykpaina
Cylindroiulus arborum ABctpis, benbris, bourapis, Hexiﬂ, .Hil‘\/Ie‘l‘lI/IHa, Fpeu?ﬁ,
8 VYropmuna, JlutBa, Pecny6mika IliBHiuna MakenoHis,
Verhoeff, 1928 . i . .
IOrocnagisg, Pocis, [lonsma, Pymynis, CnoBauunna, Ykpaina
AnbGanis, Asctpis, bochis 1 ['epiierosuna, boxirapis, Xopsaris,
9 Cylindroiulus boleti Yexis, Himeuunna, YropmmHa, Itamis, PecnyOnika ITiBHiuHA
(C. L.Koch, 1847) Makenonis, Pocit, MomngoBa, Pymynis, CrnoBayuunHa,
Crosenisi, Ykpaina, FOrocnasis
Adpo-tponiunuii  perioH, AsBcTpaiisi, ABcTpid, Benuka
10 Cylindroiulus britannicus | bputanis, Yexis, Hanis, ®iansumis, Himeuuwna, Icmanmis,

(Verhoeff, 1891)

Ipnannis, Jlutea, Pocis, Hopserisa, Cxinnuii perios, Ilomsima,
[Mopryraniss, Pymynis, Icnanis, [IBenis, Hinepnanau, Ykpaina
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Cylindroiulus
11 | burzenlandicus Verhoeff, | ITonbia, Pymynis, CnoBauunna, Ykpaina
1907
Asctpis, benbris, Benmuka bpuranis, Yexisa, [lanis, Ecromis,
Cylindroiulus Oiansnais, Ppanmis, Himewuwna, Irtamis, Pocis, JlaTsis,
12 | caeruleocinctus (Wood, | JlutBa, JliokcemOypr, Ipmanmis, Hopgeris, Ilonbiia,
1864) [opryranis, Icnanis, IlBemis, [Beinapis, Hinepnanmm,
Ykpaina
13 E:\B//(I;rr;]%re?f?lfggh;;wathl Bonrapist, Yropmmnaa, [Tonema, Pymynis, Ykpaina
Adpo-Tponiynuii perioH, ABscrtpanii, ABbcrpii, PecmyOmika
binopyce, benbris, Benuka bpuranis, Pocis, Yexis, [lanis,
14 Cylindroiulus latestriatus | Ecronis, ®innsuais, @paniiis, Himeuunna, Yropmuna, JlaTsis,
(Curtis, 1845) JlutBa, Ipnanpis, Hopseris, Ilonema, Iopryramis, PymyHis,
CnoBauumna, Icmanis, IlBemis, I[lBewinapis, Hinepnanam,
Ykpaina
Cylindroiulus parisiorum | Asctpis, benbris, Benuka Bpuranis, Xopsartis, Uexis, [aHis,
15 | (Brolemann & Verhoeff, Opannis, Himedunna,  Yropmmaa, Itamis, Ilomsiia,
1896) Iseitnapis, Hinepmanau, Ykpaina
ABctpis, benwrisi, Benuka bpuranis, Icmanis, axis,
Cylindroiulus truncorum DiHIAHTIA, d)paguiff, Himeuunna, Yropn.mHa, HI/m%a,
16 - . JlrokcemOypr, IliBniuna Adpuka, Ipmannmis, Hopseris,
(Silvestri, 1896) . . . ..
[Tonpma, Ilopryramis, Pymynis, [lIemis, IlIBeitnapis,
Hinepmannu, Ykpaina
Asctpis, benwria, bocHis 1 'eprierosuna, bonrapis, Xopsartis,
17 Enantiulus nanus Yexis, Janiss, @panmis, Himeuunna, Yropimuna, Itanis, JIutsa,
(Latzel, 1884) JIrokcemOypr, Ilombima, Pymynis, CnoBayumna, CrioBeHis,
[Bsemnis, Beimnapis, Hinepmanau, Ykpaina, FOrocnasis
Enantiulus
18 | transsilvanicus Asctpis, [Toabma, Pymynist, CoBenis, Ykpaina
(Verhoeff, 1899)
Haplophyllum mehelyi . .
19| (Verhoeff, 1897) Pymymis, Yxpaina
Asctpis, PecnyOmika binopycs, Xopsaris, Yexis, [anid,
20 Julus terrestris Ecroniss, ®ianaanis, Himeyunna, Yropmuna, Pocis, JlaTsis,
Linnaeus, 1758 JlutBa, Ilonbma, Pymynis, CrnoBayumna, IlBewis, Ykpaina,
IOrocnasis
21 Kryphioiulus occultus Asctpis, Pocis, Uexis, Himeuunna, VYropmmua, JIuTsa,
(C. L. Koch, 1847) Hopgeris, [Tonbia, Pymynis, CnoBayuuna, llBeris, Ykpaina
29 Leptoiulus baconyensis Xopsarist, Yropuuna, [lombma, Pymynis, CroBauyuunHa,
(Verhoeff, 1899) VYkpaina
Leptoiulus czarnohoricus .
23 | Jawlowski, 1928 Yipaita
Leptoiulus deubeli . .
24 (Vgrhoeff, 1897) Pymynis, Yipaina
25 I('X?ttgr:il,uigkg l{)o ngsIus [Monbma, Pymynis, Ykpaina
Leptoiulus polonicus N
25 | Jawlowski, 1930 Tosbma, Vipaitia
27 | Leptoiulus proximus Asctpis, Pecnybnika binopycs, Pocis, Xopsaris, Yexis, Hanis,
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(Nemec, 1896) Oinnsaupais, Himewunna, Yropmuna, Jlatsis, JlutBa, Moinosa,
Hopgeris, [Tonema, Pymynis, CioBauunna, Croenis, LBerris,
Hinepnanau, Ykpaina
Leptoiulus roszkowskii : .
28 | Jawlowski, 1930 Pymymi, Yiepaitia
Leptoiulus semenkevitshi .
29 Lohmander, 1928 Yipaia
30 Leptoiulus trilobatus Asctpis, Yexis, Himeuunna, Yropmuna, [losbina, Pymymnis,
(Verhoeff, 1894) CrnoBauunHa, YKpaiHa
31 Leptoiulus tussilaginis Ccﬁifi;mm;fy;;l; B Ykpaiui, Yropuwka, Ilonbia,
(Verhoeff, 1907) - TP
30 Megaphyllum hercules AnGanis, boarapis, I'pemis, Peciyosika ITiBHiuna MakenoHis,
(Verhoeff, 1900) Pocis, Ykpaina, FOrocnasis
Megaphyllum kievense . . .
33 (Lohmander, 1928) Pocis, MonnoBa, Pymynis, Ykpaina
Megaphyllum projectum ABcrpis, Pecny6J'111<a butopycs, Xopsarisa, Yexis, HlMequHa,
34 VYropmuna, Pociga, JlutBa, Monpaosa, Ilonbmia, PymyHis,
Verhoeff, 1894 — .
CnoBayunnHa, CrioBeHiss, Hinepnanau, Ykpaina
Megaphyllum
35 | rosenauense (Verhoeff, | MonmoBa, PymyHnis, Ykpaina
1897)
Megaphyllum rossicum . . . .
36 (Timotheew, 1897) bonrapis, Pocis, ['penis, Ykpaina
37 Megaphyllum silvaticum | Ascrpis, Xopsaris, Itamis, Mongosa, Ilombina, Pymywnis,
(Verhoeff, 1898) CrnoBayunna, CroBeHis, Ykpaina
I\{Iegaphyllum . Pecniyomika binopyce, Pocis, Janis, Ecronis, ®innsamis,
38 | sjaelandicum (Meinert, . : . .
1868) Himeyunna, JlaTsis, JIutsa, [lonbsma, [Bemuis, Ykpaina
Megaphyllum Bocuis i T'epuerosuna, bosrapis, Xopsatis, TypeuunHa,
39 | transsylvanicum I'pentiss, Yropmuna, PecnyOmika [liBHiuHa Makenonis, Pocis,
(Verhoeff, 1897) MounmoBa, Pymysis, FOrocnasis, Ykpaina
AnbGanis, Ascrtpig, Pecnybnika bimopycek, benwria, bochis i
I'epuerosuna, Benuka bpuranis, bonrapis, Xopsaris, Yexis,
Ommatoiulus sabulosus I[amg, Pocm? OinnsiHais, Opanis, HlMe‘l‘lI/IHa‘, YropmgHa,
40 . Itanis, Jlatia, JlutrBa, JlrokcemOypr, PecmyOmika IliBHiuHa
(Linnaeus, 1758) . : .
Makenonisa, FOrocnapiss, MongoBa, Monako, Ipnanmis,
Hopgeris, [Tonsma, Pymynis, CaoBauunna, Cnoenis, Icnanis,
[Bemnis, HBeinapis, Hinepmanau, Ykpaina
AnbGanis, Icnanis, bochis 1 I'epuerosuna, bonrapis, Xopgaris,
41 Pachyiulus varius Typeuunna, ®panuis, [pemis, Itanis, PecnyOnika IliBHiuHa
(Fabricius, 1781) Makenonis, Pocis, Manbsra, Pymynis, CnoBenis, YkpaiHa,
Bopeiion Autsiiion, FOrocnasist
Rossiulus kessleri . . . .
42 (Lohmander, 1927) Pecniy6mika binopycs, Pocist, Ykpaina
Agctpis, Pecny6nika binopycs, bocnis i 'epuerosuna, Bennka
Unciger foetidus Bbpuranis, Xopsarig, Yexis, Hanis, Ectonis, DiHnsHmisd,
43 g Himeyunna, VYropmwmna, Itamis, Pocis, JlutBa, Pecmybmika

(C. L. Koch, 1838)

[liBuiuna Makenonia, Irocnasis, Hopgeris, Ilonbma,

Pymynis, CnoBayunna, CloBeHis
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44 Unciger transsilvanicus | Asctpis, bousrapist, Yexis, Yropruua, Mommosa, [losbina,
(Verhoeff, 1899) Pymymnis, CnoBayuunna, Pocis, Ykpaina, FOrocnasis
45 Xestoiulus imbecillus Asctpis, Bochis i1 ['epuerouna, Xopsaris, Yropuiusa, Itamis,
(Latzel, 1884) Pymynis, CnoBayunna, CnoBenis, Ykpaina, FOrocnasis
. - Pecniyomika binopycs, Pocis, [Hanis, Ecronis, Himeuunna,
Xestoiulus laeticollis . . .
46 VYropmmna, Jlateig, JIutea, Ilosbmia, Pymynis, IlIBewmis,
(Porat, 1889) . .
Hinepnannn, Ykpaina
Asctpis, Pecmybnika  binopycs, benwris, bocHis i
I'epuerosuna, Bemuka Bpuranis, Bonrapis, Pocis, Xopsaris,
. Uexist, Hanist, Ecronis, @Diansanpia, Ppanmis, HimeduuHa,
a7 Nemasoma varicorne VYropuuna, Iramis, Jlareisg, JlutBa JlrokcemOypr, Pecmybmika
C. L. Koch, 1847 . . . .
ITiBHiuHa Makenoniga, Mongosa, Ipmanais, Hopseris, [lonbmia,
Pymyniss, CnoBauumna, Cnosenis, IlBemis, IlIBeiinapis,
Hinepnannu, Ykpaina, FOrocnasis
Adpo-Tponiuynuii perion, Ascrpanis, ABscTpii, PecmyOimika
binopycs, benpris, Benuka bpuranis, bomrapis, Yexis, Hanis,
Cxigna [Ilaneapkrtuka, ®@iunsumisa, Ppanmist, Himeuuwnna,
48 Oxidus gracilis VYroputuna, Icmammgis, Ipmammis, Iramis, Jlarsia, Jlutsa,
(C. L. Koch, 1847) JIroxkcemOypr, Pecmybmnika IliBHiuHa Maxkenonis, IOrocnasis,
[Topryramiss, Mansra, MomnmoBa, Monako, Icmanis, Pocis,
Hopgeriss, Cxigamii perios, Ilonpmia, Pymynis, CrnoauunHa,
Crnosenis, [Ienis, [Isetinapis, Hinepnanau, Ykpaina
49 f’}g?ﬁgg}_ﬁ ngg;jaquetl bonrapis, Pymynis, Ykpaina
AnbGanis, Ascrpis, Pecnybmika bBinopycs, bochHit i
Strongylosoma I'epuerosuna, bonrapis, Pocis, Xopsarisa, Yexis, Himeuunna,
50 | stigmatosum (Eichwald, | Yropuwuna, Iramis, JlatBis, JlutBa, PecnyOmika IliBHiuHa
1830) Makenonias, MomnnoBa, Ilonbma, Pymynis, CroBauyuuHa,
Crnosenis, Ykpaina, lOrocnasis
51 i[ta:r?]z’digggs Jubatus bmuswskuii Cxin, Pymynis, Ykpaina
Polydesmus
52 | burzenlandicus Verhoeff, | [Tonbina, Pymynis, Ykpaina
1925
AnbGanis, Asctpis, Pecnybnika bimopycs, bochis i
I'epueroBuna, bonrapis, Pocit, Xoppatis, UYexis, anis,
Ivd | Ecronis, Typeuunna, O@innsgnais, Himeuuuna, Ipemis,
53 Po.y esmus complanatus VYropmuna, Iramis, JlatBis, JlutBa, Pecmybmika IliBHiuHa
(Linnaeus, 1761) . o . )
Makenonia, MongoBa, bimspkuit Cxin, HeapktuuHuii perios,
Hopgeris, [Tonbma, Pymynis, CnoBauunna, Cnosenis, Llserris,
HIseitnapis, Ykpaina, FOrocnasis
Polydesmus dadayi . .
% | silvestri, 1895 Pywmymid, Ykpaira
Agctpis, Pecnybnmika binopyce, beneris, Benuka Bbpuranis,
Bonrapist, Xopsarisa, Yexis, Hanis, Pocis, Ectonis, ®innsHais,
55 Polydesmus denticulatus | ®panmis, Himewyuuna, Yropmwmna, Irtamis, Jlarsis, Jlutsa,
C. L. Koch, 1847 JlrokcemOypr, Ipnmanpmis, Hopseris, Ilonpma, Pymysis,
CnoBauumna, Crnosenis, [lIBemis, IlBeiinapis, Hinepnanmu,
VYkpaina, FOrocnagis
56 | Polydesmus escherichii Typeuunna, biuspkuii Cxin, Ykpaina
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Verhoeff, 1896
Polydesmus
57 | geminidentatus Loksa, VYkpaina
1954
Agsctpis, bensris, Benuka Bpuranis, bosrapis, Pocis, Yexis,
. Hanist, Ectonis, @iansuais, Ppannis, Himeyunna, Icmanmis,
Polydesmus inconstans . . ) .
58 Itamis, JlatBis, JlurBa, JlrokcemOypr, Ipmanmis, Hopgeris,
Latzel, 1884 . . .
[Monpmia, Ilopryramis, CrnoBayumna, Icmanis, [lBeris,
IBsetinapist, Hinepnanau, Ykpaina
Polydesmus komareki .
59 Lozek & Gulicka, 1962 [Tonwema, CnoBauunHa, Ykpaina
Polydesmus komareki .
60 Lozek & Gulicka, 1962 VYxpaina, CioBauunHa, [Tosbima
Polydesmus Anbanist, bonrapis, Xopsaris, Typeuunna, ['pemist, Pecriyosika
61 | mediterraneus Daday, ITiBaiuna Makenonis, Pocis, Mansra, bimsekmii  Cxif,
1889 Pymynis, Ykpaina FOrocnagis
Polydesmus montanus . .
62 Daday, 1889 Moutnosa, [Tonbma, Pymynis, CioBayunHa, Ykpaina
Polydesmus polonicus . .
63 Latzel, 1884 Yropmuna, [Tonsira, Pymynis, CioBauunHa, Ykpaina
Polydesmus . . .
64 | schaessburgensis SIg;)fcmnlg;{;, MomnnoBa, Pecmy6Omika, Pymynisa, Vkpaina,
Verhoeff, 1898
Polydesmus stuxbergi .
05 | Attems, 1907 Yipaitia
Polydesmus tatranus . .
66 Latzel, 1884 [Tonpmia, Pymynis, CnoBayunna, Ykpaina
Schizoturanius dmitrievi . . .
67 (Timotheew, 1899) Pocis, Cxigna Ilaneapkruka, Ykpaina
Ochogona jankowskii .
68 (Jawlowski, 1938) [Tonpmra, Ykpaina
Karpatophyllon polinskii . ,
69 Jawlowski. 1928 [Tonpmia, Pymynis, Ykpaina
ABctpis, Pecnybnika binopycs, bocHis 1 I'epreroBuna,
70 Mastigona bosniensis Bosrapis, Xopsaris, Yexis, Himeuunna, Yropmuna, Itamis,
(Verhoeff, 1897) Pocis, Monnosa, Ilonbma, Pymynis, CnoBayunna, CroBeHis,
VYkpaina, FOrocnasis
Mastigophorophyllon . .
n crinitum Attems, 1926 Pymynis, Yipaina
Mastigophorophyllon . .
2 serrulatum Attems, 1926 Houmbma, Pymymis, Yipaina
73 Glomeris connexa Agctpis, Pocis, Uexisa, @panuist, Himeuunna, Itanis, [loabma,
C. L. Koch, 1847 Iseitnapiss, Ykpaina
AnbGanis, ABctpisi, bocHis i ['epuerosuna, bonrapis, Xopsaris,
Glomeris hexasticha qug, TypeuunHa, HlMeqqnga, Yropmuna, Itanis, Pecvny6n1.1<a
74 IliBaiyna Makegonisa, Pocigs, MomgoBa, bmm3pkuii Cxin,
Brandt, 1833 . ! ..
[Monpma, Pymynia, CnoBayunna, Crnosenis, [lIBeiinapis,
VYkpaina, FOrocnasis
75 Glomeris tetrasticha Asctpis, Pecnybmika binopycs, benbris, Pocis, UYexis,

Brandt, 1833

Opannis, Himeyunna, Yropmwuna, Itanis, [lonema, PymyHis,
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CrnoBayunna, llIBeiinapis, Ykpaina
Glomeris
76 | transversestriata Pymynis, Ykpaina
Sidoriak, 1899
7 -(r[:fzhefqgagiga acutula Agctpis, [lonpma, Pymyniss, CnoBauunna, Ykpaina
BocHis i 'eprieroBuna, bonrapis, Xopsaris, Yexis, Typeuunna,
78 Trachysphaera costata Himeuunna, ['peris, Yropuna, Jlursa, Pecniyonika ITiBHiuHa
(Waga, 1857) Makenonis, Pocis, [Tonbiia, Pymynis, CrnoBauunna, CiioBeHis,
VYkpaina, FOrocnasis, Anbanis
79 I{gﬁ:;;%g%??ggg;ldus O®panuis, Itanis, [TiBHiuHa Adpuka, Ykpaina, Pymynis
80 C%m;een#ffgzgf ntifer Xopgaris, Cxinna [laneapkruka, Pymynis, Ykpaina
AnOanis, Perion ABcrtpainii, ABctpis, PecnyGnika binopyce,
benerisi, Benuka bputanis, bonrapis, Pocis, Iramia, ['peris,
Polyxenus lagurus JlatBis, ‘ JIutsa, .HIOKCGM6ypl:, I?ecny(?nilfa IliBHiuHA
81 . Makenonia, MonnoBa, bmuspkuit Cxin, IliBHiuHa Adpuxa,
(Linnaeus, 1758) . . . .
Ipmannis, Hopserir, Ilonsma, Ilopryranis, PymyHis,
CnoBauumna, Icmania, IlIBemis, IlIBewnapis, Hinepnanam,

VYkpaina, FOrocnasis
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NOJATOK b — BUJIA KJIACY DIPLOPODA CTEHOBOI 30HU YKPAIHHN

UnCenpHICTh
ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
110
Me30(DUTBbHHIA CBKUH . .
\ NPUPOIHUN 3aTIOBITHUK
B’s130-1yOHSIK 3 .
Polydesmus s " «JIHITPOBCHKO-
inconstans | 1,08 ek 2 | POSKMIHKOM DET2, 5 b ity Kyxos  1p.
’ ' TUn OioTOTy — O A AN N (2017)
Latzel, 1884 sarABHI TVEOBHil (48°29°24" N,
T y 34°46°37" E)
Jic
2,96 ex3./100 | miBHIYHA €KCIIO3UIIIS, N )
P. inconstans | macTtko-mi0 BEPXHsI TPETHHA, S/Iapﬁ);l;ﬂ:m 7Ip, Kyzlsgolg)np '
crenoBa ritnaka (F1) ' P
MiBJIEHHA €KCIIO3UIIIS,
0.74 exs/100 | FHKHS TPETHH,
P inconstans H’aCTKO- ] 6 B’S130BO-ICECHEBA Gaiipak fuis Sp, Kynax u np.
' g nioposa 3 M. J{Hinpo (2008)
TOHKOHOTOM
niopoBHuM (Dn 2)
ra30HHE HACA/DKCHHS
Schisoturaniu 3 OKPEMUMH NPUPOIHUN 3aTIOBITHUK
s dmitriewi JIepeBaMu, «/IninpoBcbKo- Hobki
’ . . . OpKiHa Ta
(Timotheew 1,07 ex3./m POCIMHHICTh Ma€ OpUIbCBKUI, iH. (2019)
1897) ' JTy4HO-CTETIOBUI (48°29°24" N, )
BUTJISI, TPYHT — 34°46°37" E)
ypOOTEXHO3EM
rajsiBUHA 3
1301bOBAaHUMH
HACa/PKCHUMU . .
dmsi;t(;’ ?éwi 1,83 ex3./M?> | mepeBamu, s{al/ﬁﬁ;ﬂ:m AIp, Kunah (2016)
POCIIMHHICTD ' p
BUTJISAIAE€ JTy9HO-
CTETIOBOIO
HITY4YHI TACOBUINA 3
OJIHUM JIEPEBOM,
Sch. POCIIMHHICTh Ma€ ooTaniunuii cax JJHY Kviax u
dmitriewi 12,65 ex3./M* | THIIOBO JiCOBHIA (48°25'56,76" N, }SOMB;[p.
Merame3oTpopHui 35°2'18,74" E)
KcepoMe30( UTbHHM
XapaxkTep
Sch ra30HHE HACA/DKCHHS Ooraniummii can JIHY Kynax u
dmitriéwi 3,96 exs./w’ 3 OKPEMHMH ﬂe eBaMH (48°25°57.43" N, 3’(20145@-
p 71ep 35°2'16.52" E)
ra30HHE HACA/DKCHHS
Sch. 3 ORDEMITMH 6oraniyauii can JIHY,
dmitriewi | 1,07 exz./m2 | ZoPeBaMIL (48°25'58.29" N Kynax u 1p.
’ ' POCIIMHHICTD Ma€e ' (20146)

JTY4HO-JIICOBHH
BUTJISI

35°2'17.89" E)
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UnCcenpHICTh
ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
JTiconmapkoBe
Sch. S:ggﬂzi::{ E?OHCIEOBi Gorani=mmii can JIHY JKykoB Ta iH
dmitriewi | 2,74 ex3./m? p . (48°25'53.37" N, e '
MIPUPOJTHOTO JIICY, 35°2'23.30" E) (2014)
POCTIMHHICTD Ma€ '
JICOBUI BUIJISI
JiCOMapKoBe L
ooTaniuauii cax JJHY,
dm?tcrri]éwi 3,66 ex./u” Hiziiﬁz?ci? Mae (48°25°53.37" N, K}ge(l)); ;Irj)lp'
pocH! 35°2'18.74" E)
JICOBHIA BHTJISIT
JicOMapKoBe L
ooTaniunuii cax JJHY
dm?frri](.awi 4.27 exs./w’ Hiziflﬁzii? Mae (48°25%53.88" N, Ta K}ge(l)); ;Irj)lp'
POCHH 35°2'23.30" E)
JICOBHI BHTJISIT
11,2 ex3./m? CXHJI IPaBoro Oepera
IepBetib cepeaHs TpeTHHA p. Cavapa, Kynax n
Sch. 1991 p., PEHA TP HoBomockoBChKHI yH
dmitriewi | 1,0 ks w2 | S TIPaBoTo depera | Kyxos
’ ’ p. Camapa . (2008)
YEpPBEHb JHinponeTpoBCchka
1997 p. obnactp, ¢. AHpiiBKa
ooTaniunuii cax JJHY,
JOCITI K yBaHU T
noJirox Ne 2
ra30HHE HACA/DKEHHS SHAXOMUTBCA Ha
SCh . 6,10 ex3./m? POCIMHHICTh Ma€ BincTaHi 220 M Bi Kyax u 1p.
dmitriewi iCOBHi BYMIs koprycy Ne 1 JIHY B (2013a)
A MIBICHHO-CX1THOMY
HaIpsIMKY 1 Ha BiJICTaH1
5 M Big mpoCIeKTy
1O. T'arapina
Sch. 2,23 ex3./100 :;BI){:I?::ETI e;;;li);num, Oaiipak Suis fp, Kynax u gp.
dmitriewi acTKO- 10 p P ’ M. J{Hinpo (2008)
crenoBa mnituaka (F1)
Sch. 1,48 ex3./100 | "RBCT 6aﬁpa1<a, 6a171pa‘1< Aluis Slp, Kynax u gp.
dmitriewi l'I’aCTKO-,Z[i6 NaKIenosa 1ioposa s | M. JHinpo (2008)
sromnero (Dn 3)
CXWJI IIpaBoro depera
2,0 ex3./m? BEPXHs TPETHHA p. Camapa, . Kynax n
Sch. HoBoMockoBChKHiA
dmitriewi YepBEHb CXWJy TIpaBoro Oepera pation Kyxos
1996 p. p. Camapa JlHinponeTpoBchKa (2008)
o0nacts, c. AHIIpiiBKa
apeHa CTEMOBHUX
Sch. 2 PIIO%, §ep 3080~ HoBomockoBChkHMI Kucerko u
dmitriewi 6-8 ex3./m OCHKOBI KOJIKU Yy paiion Kyxkos
MDKIFOHHUX (1998)

IOHMXXCHHAX
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UnCcenpHICTh
2 .
Hassa Buny oK./, Tun ekocucreMu F'eorpadiuni [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
CXWJI IpaBoro oepera
2,0 ex3./m? BEPXHS TPETUHA p. Camapa, . Kynax n
dm?tcr ?éwi YepBeHb CXHWITY TIpaBoro Oepera E;;:IZ’IOCKOBCI’KHH Kyxos
1996 p. p. Camapa JlinporeTposehKa (2008)
o0mnacTb, ¢. AHJIpiiBKa
56,0 ex3./m?
YepBEHb
1991 p., CXWJI TIpaBOToO Oepera
Sch 12,0 ex3./M? | HIDKHS TPETHHA CXUITY %0?321;\44?)1; i’OBCLKHﬁ Kynax n
dmi triéwi YEpBEHb npasoro Oepera pation Kykos
1995 p. p. Camapa . (2008)
1,0 ex3./m? Huinp OTCTPOBChKA
’ obnacTb, ¢. AHJIpiiBKa
YepBEHb
1997 p.
ot o
jawlowskii JYKH 3 TOHKOHOTOM HIIPOBCY XykoB Ta iH.
Lohmander eI.<3'/HaCTK0' JTYIHUM OmeC.BK.P.m»’ (2017)
1928 " | mi6 (48°31'29" N,
34°48"56" E)
apena p. duinpo (y
14,44 MeXax MPUPOTHOTO
B. jawlowskii | ex3./100 00JI0THHIA 6I0TOIT 3aIOBiTHHKA I'ymum (2016)
[IacTKO-110 «JIHimpoBCHKO-
OpuIbCHKHIN»)
apena p. duinpo (y
. MEKax MPHUPOTHOTO
B. jawlowskii fljagc(;fclfz[%oo ggﬁgﬁonHCMHHH 3aI0BiTHHKA I'ymum (2016)
«JIHimpoBCHKO-
OpiTbCHKHIA»)
Apena p. Huinpo (y
MEKax MPHUPOTHOTO
B. jawlowskii E;Z:IT;(I;_SE%OO JTydHHA 6i0TOI 3aI0BiTHHKA Tymam (2016)
«JIHIpOBCHKO-
OpinbChKHIN)
apena p. Juinpo (y
L MEKax MPHUPOTHOTO
B. jawlowskii 0,18 ng'/.IOO ncaMo'(I) [T CTet, 3aH0Bi,Z[HII)/IKIZ)1 T'ynum (2016)
NacTKO-/1i0 BEPXHI YaCTUHH JIFOH .
«/IHITPOBCHKO-
OpiTbChKUI»)
apena p. Juinpo (y
_ 1 0.71 exs./100 H(':aMO(I)iTI'-II/II\/i cTell, MesKax PUPOJTHOTO
B. jawlowskii [ACTKO-11i6 MDKIIOHH1 3a0BigHAKA ['ymum (2016)
TIOHUKCHHS «/IHIPOBCHKO-

OpinbChbKHIi»)
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UnCcenpHICTh
ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
apena p. Juinpo (y
. MeKaxX PUPOJTHOTO
. .. 4 /1 1 .
B. jawlowskii 0,48 exs / 00 | cocrxu, cocros 3aIoBiTHUKA ['ynum (2016)
acTKO-110 Haca/KEHHS .
«/IHITpOBCHKO-
OpuTbCHKHIN)
apena p. uinpo (y
MeXax MPHUPOTHOTO
B. jawlowskii 0,04 eK3'/.100 HOPHOMICHOBHUKIL Y 4 1o pinnka I'ynum (2016)
MacTKO-/110 ncamoQiTHOMY CTeny .
«/IHITpOBCHKO-
OpuIbCBKUI)
IPUPOIHUHN 3aMTOBIIHUK
«/IninpoBchKoO-
OHSIK 31 CBDKUM OpirbCpmit, KykoB u
B. jawlowskii | 0,15 ex3./m? Y , JIISTHKA B 30HI1 YK Ap-
PI3HOTpPAB’AM (20156)
NIepexo 1y apeHHu p.
JlHinpo B mputepacHy
3amaBy p. [IpoTiu
CXWJI MpaBoro depera
. Camapa
4,7 ex3./m? BEpXHA TPETHHA p pa, . Kynax n
. .. HoBoMockoBchKuit
B. jawlowskii | TpaBeHb CXHUITy MpaBoro Oepera . XKykos
paiioH,
1997 p. p. Camapa . (2008)
JHinponeTpoBCchKa
obnactp, ¢. AHfpiiBKa
CXHJI TIpaBOTO Oepera
. Camapa
3,0 ex3./m? HIDKHS TPETUHA CXUITY p pa, . Kynax u
. . HoBoMOCKOBCHKH
B. jawlowskii | uepBenb npaBoro oepera . Kykos
paiioH,
1997 p. p. Camapa . (2008)
JIHInporneTpoBCchKa
o0actp, ¢. AHjpiiBKa
3 ex3./M? .
. . CTEIOBA IUTMHHA . Kyxos
B. jawlowskii | TpaBens, . CTEroBa 30Ha YKpaiHu
JTSTHKA (2005)
1997 p.
41 ex3./m? .
. . CTEIOBA IUTMHHA . Kyxos
B. jawlowskii | gepBens, . CTEIroBa 30Ha YKpaiHu
JTSTHKA (2005)
1997 p.
44 ex3./m? .
. . CTEIOBA IUTMHHA . Kyxos
B. jawlowskii | BepeceHs, : CTenoBa 30Ha YKpaiHu
JITSTHKA (2005)
1997 p.
6epecroBa /116poBa 3
KPOIIHBOIO,
YOPHOKJIEHOBA ITaBnorpaacekui
. .. . . . bpuragupen-
B. jawlowskii | uncenpHicTh | miOpoBa 3 paiioH, .
. KO 1 CITMHBKO
He BKa3aHO TOHKOHOTOM, siceHeBa | J[HilpomeTpoBCchKa (2005)
niopoBa 3 001acTh

TOHKOHOTOM, CYOip i3
YUCTOTLIOM
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UnCcenpHICTh
ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
2 ex3./Mm?
. .. . N Kykos
B. jawlowskii | TpaBeHb aKalfi€eBe HaCa/LKEHHS | CTENOBa 30Ha YKpaiHu (2005)
1991 p.
MPUPOJTHUN 3aITOBITHUK
Enantiulus | 11 [IVKH 3 TOHKOHOIOM «/IHIPOBCHKO- TKVKOE T i
nanus Latzel, | ex3./macTko- HYKHHM OpuIbChKUiT», yém?) '
1884 76 yi (48°31'29" N,
34°48"56" E)
JUTIO-siceHEeBa i0poBa
. epa il pw Kucenko n
YUCENBHICTh | B CEPEAHIN 1 HUKHIN . .
E. nanus MpUCaMapChbKUI PErioH KykoB
HE BKa3aHO YaCTHHAX CXUITY (1998)
OpaBoro 6epery pik
HaYKOBO-I0CITHAMA
Megaphyllum CYMIIIT YepPBOHO- cTarfioHa
gaphy ™ PBO . P IIpokomnenko
kievense 0,3 ex3./10 OypuX TJIUH 1 JIHITpOTIETPOBCHKOTO 1 KVKOB
(Lohmander, | mactko-zi6 CYIIMHKIB, CTOKOJIOC | JIEP’)KaBHOTO arpapHOro (ZO}iKl)
1928) 0e3ocTHit YHIBEPCHUTETY B
M. OpDKOHIKII3E
HayKOBO-JI0CIITHAMA
CTaIlloHa
0,4 ex3./10 me103eM, OypK ,Z[Hilll'l ong OBCBHKOTO Hpoxo-nerko
M. kievense ’ o A » OYPKYH poretp u JXKykos
MacTKo-/110 JKapChKUit JIEPKABHOTO arpapHoOTo (2011)
YHIBEPCUTETY B
M. OpKOHIKII3E
HayKOBO-JI0CIITHAMA
BEPXHS TPETUHA YROBO-I0CIIA
XTI cTaIfioHap n
y, IeZI03eM . POKOTIEHKO
. 1,1 ex3./10 . . JHIMpOneTpOBCHLKOTO
M. kievense . JIICOTIOKpAICHUH, u JXKykoB
MacTKO-/110 . JEPKABHOTO arpapHOTo
aKani€eBi HACaKEHHS i (2011)
.. YVHIBEpCUTETY B
1 TiHa 7.
M. OpIKOHIKIA3€
HayKOBO-I0CJITHUMA
cepeHs TpeTuHa YROBO-I0CIIA
eXILL cTaIfioHap n
y, IeZ03eM . POKOTIEHKO
. 0,7 ex3./10 . . JHIMpOneTpOBCHLKOTO
M. kievense . JIICOTIOKpAIlCHUH, u XyxoB
MacTKO-/110 . JEPYKABHOTO arpapHOTo
aKalieBi HACaPKEHHS i (2011)
.. YVHIBEpCUTETY B
1 TiuHa 7.
M. OpJIKOHIKIA3€
HAyKOBO-AOCTITHUN
HWOKHS TPETHHA YKOBO-/I0CIIA
cTaIfioHap
CXWILY, IIEI03EM . IIpoxonenko
. 4 ex3./10 . . JIHIIpOoneTpoBCHKOTO
M. kievense . JICOTIOKPAILICHUH, n Xykos
MacTKO-110 o JIEPYKABHOTO arpapHOTo
aKalieBi HacaHKEHHS i (2011)
.. VHIBEpCUTETY B
1 iuHa 7.
M. OpUKOHIKII3E
MIYHA eKCIIO3HIIis,
11,11 ex3./ BEpXHs TPETHHA .
. ’ oaitpak Auis S Kynax u np.
M. kievense | 100 mactko- | cxuiry, B’I30BO- pai 7B 7Ip, y /1P
. . M. JlHinpo (2008)
nio nakJjeHoBa JibpoBa 3

rpsictutieto (Dn 2)
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UnCcenpHICTh
ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
MiBHIYHA eKcro3uIlis, | Oaipak Suis Sp,
10,37 BEPXHS TPETUHA M. JlHinpo Kynax n
M. kievense | ex3./100 p P ' P yH AP-
. CXUITy, CTETIOBA (2008)
[IaCTKO-I10 .
nitnaka (F1)
MiBHIYHA eKcro3uIlis, | Oaiipak SAuis Sp,
. 2,22 ex3./100 CEPE/IA TpeTHHa M. Hinpo Kynax u ap.
M. kievense . CXUJTY, JIUTIO-SICEHEBA
MacTKo-71i0 . . (2008)
niopoBa i3
3ipo9HUKOM (Dac 2)
4 ex3./m?
. . . KykoB
M. kievense | yepBeHb aKallleBe HaCaJKEHHs | CTENOBA 30HA YKpaiHU
(2005)
1995 p.
MiBHIYHA eKcro3ullist, | Oaiipak SAuis Sp,
HWKHSI TPETUHA M. JlHinpo
. 0,74 ex3./100 | cxuiy, TUMO-sicEHEBA Kynax u np.
M. kievense MacTKo-7i0 niopoBa 3 (2008)
mUpoKoTpaB’siM (Dac
2.3)
' 0.74 ex3./100 TaJbBET 6anpa1<a, 6a1/1pa.1< Suis Ap, KyHax i 1p.
M. kievense . nakjeHoBa Jaioposa 3 | M. JIHinpo
MacTKo-1i0 (2008)
srimeio (Dn 3)
MiBJIeHHA eKcro3ullisi, | Oaiipak Amis fAp,
HWDKHS TPETHHA M. [lHimpo
. 2,22 ex3./100 | cxuiy, B 30BO- Kynax u np.
M. kievense acTKO-1i0 siceHeBa JIi0poBa 3 (2008)
TOHKOHOTOM
1i6poHUM (Dn 2)
MiBJIEHHA eKcro3ulisl, | Oaiipak Amis fAp,
M. kievense 5,18 eK3.{ 100 | cepenns TpeTuHa M. Jluirpo Kynax u np.
acTKO-1i0 CXUIIy, CTEIIOBA (2008)
nitnaka (F2)
CXUJ MpaBoro depera
12 ex3./m? cepeHs TpeTUHa p. Cauapa, . Kynax n
. HoBoMocKkoBChKHiA
M. kievense | yepBeHb CXuily mpaBoro Oepera . Kyxos
1997 p. p. Camapa Parot, (2008)
JHinponeTpoBCchKa
o0racte, c. AHJIpiiBKa
CXWJI IIpaBoro depera
5 ex3./M? HVDKHS TPETUHA CXUITY p. Camapa, . Kynax n
. HoBomockoBcbKkHi
M. kievense | uepBeHb npaBoro Oepera . Kyxos
1997 p p. Camapa panoH, (2008)
' ' JHimporneTpoBCchKa
o0nactse, c. AHIIpiiBKa
MPUPOTHUN 3aMTOBITHUK bpuraypen-
. 7,3 ex3./100 | cTapuii B’I300CHYHUK PHpOZL e KO 1
M. kievense . «/IHIPOBCHKO- .
MacTKo-110 3 0’KMHOIO . . CouoBiioB
OpuibcbkuiD»

(2007)
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UnCcenpHICTh
ex3./M?, I'eorpadiuni
Ha3sa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
ra3oHHE Haca/pKeHHs | OoTaniunui cax JITHY
Meganhvilum 3 OKpEMUMU (pawnimre — TepuTOpis
gaphy JIepeBaMH, napky iM. FO. I'arapiHa, oo
rossicum 0.15 exs./n? . . Nopkina Ta
. , . POCIIMHHICTD Ma€e M. JIHIpo), TanbBer :
(Timotheew, " . iH. (2019)
1897) JTY9HO-CTETIOBUI Bigpora 6anku /loBra
BUTJISA, TPYHT — (48°25'55.24" N,
ypOOTEXHO3EM 35°2'20.27" E)
rajsBUHA 3
1301bOBaHUMH
HacaPKEHUMHU ooTaniunuii cax JJHY
M. rossicum | 0,91 ex3./M?> | mepeBamu, (48°25'55,24" N, Kunah (2016)
POCIMHHICTD 35°02'20,27" E)
BUTIISAIAE JTy9HO-
CTETIOBOIO
JY4HO-CTENOBHI
aM@;H:H:;;M O6otaniunuii can JIHY HKVKOB 1
M. rossicum | 2,29 ex3./m2 Egi HI:)IjIIeHTOM , (48°25'55,87" N, ?501 Sa;:‘p'
. 35°2'20,33" E)
OCBETJICHUM
CBITJIOBUM PEXKHUMOM
ooTaniunuii cax JJHY
. » | rasonHe HacamkenHusa | iM. O. ['oHuapa, Kynax u np.
M.rossicum | 137 exs./M™ | pemumi nepesam | (48°25°57.43" N, (2014a)
35°2'16.52" E)
ra3oHHE HaCa/XKEHHS
3 OKPEMHUMH OoTaniunuii cax JJHY
. > | nepeBamu, iM. O. 'onuapa, Kynax u np.
M. rossicum | 1,22 exs./m POCIMHHICTh Ma€ (48°25'58.29" N, (20140)
JYYHO-JTICOBHI 35°2'17.89" E)
BUTJISIT
ooraniunuii cax JJHY,
ra3oHHE HaCaPKEeHHS, .
. OCIIMHHICTh Ma€ TAJIBET Bifpora bamku Kynax u n1p
M. rossicum | 0,3 ex3./m? g OB BULILS YepBOHOITOBCTAHCHKOT (20136) '
r a (48°25'58,68" N,
35°2'20,44" E)
AUTAHKA NPCACTABIAC | o o b cam JIHY.
HITY4HI TACOBUIIA 3 . g
JocnimkyBaHa IiIsHKA
OMTIHM ZIEPEBOM, po3TalIoBaHa Ha CXHIII K
M. rossicum | 1,83 ex3./m? POCIMHHICTR Mile JIOJIUHHA YHaxX H JIp.
TUIIOBO JIICOBHI . (2014B)
MeramesoTpodHii YepBOHOMOBCTaHCHKOT
« Me30 b Oanku (48°25'56,76" N,
CepO 630 35°2I18'74" E)
XapakTep
M. rossicum 212 ex3./100 | crapuit OPUPOIHUIN 3aNOBITHUK | bpuraaupen-
' MacTKo-110 B’S1300COKOPHUK 3 «/IHIMpOBCHKO- ko 1 CoJo-
0’KMHOIO OpiabChKHI» BiioB (2007)
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UnCcenpHICTh
ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
2.3 ex3./M?
YePBCHb
1995 p.
5,0 ex3./m? CXHJI IPaBOro Oepera
IePBEHb BEPXHS TPETUHA p. Camapa, Kynax n
. 1996 p. p P HoBomockoBChKHit yH
M. rossicum 2 CXWJTy TIpaBoro Oepera . Kyxor
7,3 ex3./M paiioH,
T p. Camapa . (2008)
paBEHb JHinmponeTpoBchKa
1997 p. o0macTtb, ¢. AHJIpiiBKa
19,0 ex3./m?
YepPBEHb
1997 p.
. 19,2 ex3./m? .
M. rossicum CTEIOBAa I[UIMHHA N KykoB
YepBEHb . CTeToBa 30Ha YKpaiHu
1995 p. TTSTHKA (2005)
15 ex3./m? .
M. rossicum | T CTENOBA UIMHHA Vipai XKykos
. paBeHb . CTeToBa 30Ha YKpaiHu
1995 p. TTSTHKA (2005)
8,0 ex3./m?
YepBEHb
1991 p CXHJI TIpaBoTO Oepera p.
T Camapa,
8,0 ex3./m CepeHs TpeTHHa HoBOMOCKOBCLKI Kynax u
M. rossicum | TpaBeHb CXWJTy TIpaBoOTo Oepera . Kykos
paiioH,
1997 p. p. Camapa . (2008)
3.0 exs /v JHinponeTpoBCchKa
‘l’epBeH.B obnactp, ¢. AHpiiBKa
1997 p.
6,4 ex3./M?
YepBEHb
1991 p CXWJI IpaBoro depera
) p. Camapa,
12,0 ex3./m HIKHA TPETUHA CXUITY | py 0 o Kynax n
M. rossicum | yepBeHb npaBoro oOepera . Kyxos
paiioH,
1995 p. p. Camapa . (2008)
16.0 excs. /a2 JHinponeTpoBCchKa
‘Ie}’T)BeHL. o0iactp, ¢. AHjpiiBKa
1997 p.
9 ex./m’ CTeroBa LUTMHHA Kykos
M. rossicum | TpaBeHb . H CTENoBa 30Ha YKpaiHu N
1997 p. JITSTHKA (2005)
19 ex3./m? .
M. rossicum | ge CTeroBa LUTMHHA Vioai Kyxos
. pPBEHB . CTernoBa 30Ha YKpaiHu
1997 p. JITSTHKA (2005)
50 ex3./m° CTEIOBA [[UIMHHA Kykos
M. rossicum | BepeceHb JE— CTernoBa 30Ha YKpaiHu (2005)

1997 p.
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UnCcenpHICTh
ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
3 ex3./M?
M. rossicum | gepBeHb, aKaIieBe HaCaDKEHHS | CTEIOBa 30Ha YKpaiHu X%E?
1991 p. ( )
3 ex3./M?
. . N KykoB
M. rossicum | uepBeHb, aKal[l€eBe HaCa/UKEHHs | CTENOBa 30HA YKpaiHU (2005)
1991 p.
3 ex3./M?
M. rossicum | TpaBeHb, aKailieBe HaCa/DKEHHsI | CTETOBa 30HA YKpaiHU X;gagB
1995 p. ( )
OepecroBa J110poBa 3
KPOTIMBO}IO,
YOPHOKJIEHOBA ITaByiorpaacekuit Bparaupen-
M. rossicum | “CCPHICTE | AibpoBa 3 paiiom, k0 1 CIIMHBKO
HE BKa3aHO TOHKOHOTOM, siceHeBa | J[HiTpomeTpoBCchka (2005)
niopoBa 3 o0JtacThb
TOHKOHOTOM, CYyOIp 3
YUCTOTUIOM
Me30(UIbHUI CBUKUNA | IPUPOIHUN 3aTIOBITHUK
Megaphyllum B’5130-IyOHSIK 3 «JIHITPOBCHKO-
sjaelandicum 6.70 exc /i posxigaukom De'"2, OpibChKHItY, XykoB u mip.
(Meinert, ’ ' THI 0I0TOITY — NpUPYCIIOBa 3ariaBa (2017)
1868) 3ariaBHUM TyOOBUH p. Hduinpo (48°29°24"
Jic N, 34°46°37" E)
KOpPOTKO3aIlJlaBHa [Tpucamapcrkuit
Me30(¢iIbHA JTUTIO- MDKHapOJHU I
M. 4.4 exs /i siCeHeBa J10poBa 13 6iocdepHuii cTarioHap [Toxwitenko
sjaelandicum | 7 ’ 3IpOYHUKOM im. O. JI. Benbrapaa (2012)
JIAHLIETOJIUCTUM (HoBOMOCKOBCBHKHI
(Dac'2) paiioH, ¢. AHApIiBKa)
nustaka 11 Tepacu
(apena) p. Juimpo
TUISHKA TO0IH3y (BC"5), mo
M. MPUBATHOTO CEKTOPY | 3HAXOJUTHCS nooJIn3y OXIUICHKO
sjaelandicum 1,2 ex3./m? Ta ronogHoi ' [TpuaHipoBCchKOL ) (2012)
aBTOMAricTpaii TEIUIOCHEPTreTHYHOT
MacCHBY CTaHIlii, y MekKax
YKUTJIIOBOTO MAaCHUBY
«[IpuaHITPOBCHK»
MiBHIYHA €KCITO3HIIIS,
M. 1,48 ex3./100 | BepxHs TpeTuHA Gaiipak Auis Ap, Kynax u gp.
sjaelandicum | mactko-mi6 CXUITy, CTETIOBA M. JIHirpo (2008)
minuaka (F1)
MiBHIYHA eKcro3uIlisg, | Oaipak Auis Sp,
M. 2,96 ex3./100 | TRV TPETHHA, M. Aninpo KyHax 1 1p.
sjaelandicum | mactko-mi0 JMIO-ACEHEBA MOpOBa (2008)

3 IIUPOKOTPAB’AM
(Dac 2—3)
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ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
MIBJCHHA eKCIo3uIlis, | Oaiipak SAuis Sp,
HWDKHS TPETHHA M. J{Hinpo
M. 3,70 ex3./100 | cxuiry, B’s130-siceHEBA Kynax u ap.
sjaelandicum | mactko-/i0 niopoBa 3 (2008)
TOHKOHOTOM
niopoBHuM (Dn 2)
MiBJIeHHA eKkcro3ullisi, | Oaiipak Amis fAp,
M. 3,70 ex3./100 | cepenust TpeTHUHA M. [Hinmpo Kynax u np.
sjaelandicum | mactko-/i0 CXUITy, CTETIOBA (2008)
nimuaka (F2)
CXWJI IIpaBoro depera
0,4 ex3./m? BEPXHS TPETUHA p. Camapa, . Kynax n
M. YepBEHb CXWily mpaBoro Oepera Hosomockopcrknit Kyxos
sjaelandicum aifoH
J 1995 p. p. Camapa pauoH, (2008)
JHinmponeTpoBCchKa
00macTb, ¢. AHJIpiiBKa
12,8 ex3./m?
YepBEHb
1991 p CXHJI TIpaBOTO Oepera
2 p. Camapa,
19,0 ex3./m CepeNHs TpeTHHA . Kynax u
M. HoBomockoBchkHif
sjaelandicum TpaBeHb CXHWITY MpaBoro Oepera paion XKykos
1995 p. p. Camapa . (2008)
6.0 exs /a2 JHimponeTpoBchbKa
T[,)aBeH£ obnactp, ¢. AHpiiBKa
1997 p.
28,0 ex3./m? CXHJI TIpaBoTo Oepera
eppetib HIDKHA TPETHHA CXHTY | b Cawmapa, Kynax n
M. 1991 p. I aBoro%e era Y| Hosomockosebknuit }I}{IH oB
sjaelandicum | 5,0 ex3./m? p p paiioH, i
e p. Camapa . (2008)
PBEHb JIHinporneTpoBCchKa
1997 p. o0acTp, ¢. AHpiiBKa
M 14.9 ex3./100 acolliarisi CTaporo NPUPOIHUN 3aNIOBIHUK | bpuramupenko
S'aelanaicum Haz:TKO- ' 6 B’S300COKOPHHUKA 3 «/IninpoBchKoO- 1 ConogiioB
J A 0KUHOIO OpiTbCHKHI» (2007)
cTarjioHap
O — JIHIPOTIETPOBCHKOTO
Rossiulus 58,97 ex3./m? AOCTILIYB . | lep)aBHOTO arpapHo-
. MOJIITOH 3aKJIaJICHUMA .
kessleri 2012 p.; — €KOHOMIYHOTO AnjipyceBud
(Lohmander, | 72,69 ex3./m? I eﬂ CTa];-:I’eHiﬁ YHIBEPCHUTETY 3 u jip. (2014)
1927) 2013 p. pent BUBYCHHS
nea03eMaMu . .
CLIbCHKOTOCTIOIAPCHKOT
pEeKyIbTUBAILIT 3eMeITh
) ) . ) Faly &
R kessleri | THCWBHICTD | BITpO3AXHCHA 5 KM Ha TIBAEHb Bill Brvaadvren-
' HE BKa3aHO micocMyra M. [lninpo ygady

ko (2014)
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ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
HAyKOBO-I0CIITHUT
JICCOBUTHUMN cTarfioHa
2,2 ex3./10 c JII/IHf)lK I[HiIrII ong OBCBKOTO Hpoxonerko
R. kessleri ’ T T ’ poretp u XKyxos
MaCTKO- 110 yrpyMoOBaHHS JIEPYKABHOTO arpapHOTO (2011)
OYpKyHY JIIKAPCHKOTO | YHIBEPCHTETY B
M. OpmKoHIKII3e
HayYKOBO-JI0CIITHUMA
JI€COBUIHUMI CTaIioHa
3,2 ex3./10 c J'II/IHf)[K I[HiIII'I ong OBCBKOTO Hpokorenko
R. kessleri ’ T T ’ POTICTD u XKyxos
MacTKO-/1i0 yrpyMOBaHHS JIEPYKABHOTO arpapHOTO (2011)
CTOKOJIOCY 0€30CTOr0 | YHIBEPCHUTETY B
M. OpJUKOHIKI3E
HAyYKOBO-I0CITHUMA
cipo-3eJeHi cTallioHa
p . 1 P [Tpokonenko
. 2,4 ex3./10 MEPTENUCTI TIINHU, JIHIMpONeTpOBCHKOTO
R. kessleri . o n XKykos
MacTKo-/110 acotianis OypkyHy JIEP’KABHOTO arpapHOTo (2011)
JIKapChKOTO YHIBEPCUTETY B
M. OpDKOHIKII3E
HayKOBO-I0CIITHAMA
cipo-3eJeHi CTaIlloHa
p : 1 P [Ipokonenko
. 9,5 ex3./10 MEpreucTi TJIMHH, JHITpONETPOBCHKOTO
R. kessleri . o u XKyxos
MacTKo-/110 acoliallis CTOKOJIOCY | Iep:KaBHOTO arpapHOro (2011)
6e3ocToro YVHIBEpCUTETY B
M. OpJuKOHIKII3E
. HAyKOBO-AOCTITHUN
CyMIII YepBOHO- YKOBO-A0CIA
6 . cTaIfioHap
YpUX IJIMH 1 . [TpokomneHnko
. 17,4 ex3./10 . JHIMpOneTpOBCHKOTO
R. kessleri . CYIJIHHKIB, u XKykos
MacTKO-1110 JEPKABHOTO arpapHOTo
yrPYIOBaHHS . (2011)
OypKyHY JIIKapChKOTO YHIBCPCHTCTY B
YPXYHY M. OpKOHIKII3E
HAyKOBO-AOCTITHUN
CyMIIII YepBOHO- CTaIfioHa
M PBO 1 p [IpokoneHko
. 14,2 ex3./10 | Oypux riuH 1 JIHIIpOIIETPOBCHKOTO
R. kessleri . . . u JKykoB
MacTKO-/110 CYIUIMHKIB, acowiallisi | Jep>KaBHOTO arpapHOro (2011)
CTOKOJIOCY 0€30CTOr0 | YHIBEPCHUTETY B
M. OpKOHIKII3E
HAyKOBO-AOCTITHUN
cTaIfioHap
MEeN03EM, . IIpokonenko
.| 4,4 ex3./10 JIHIIpOneTpoBCHKOTO
R. kessleri . yIpyIOBaHHS u XKykoB
MacTKO-/110 . JIEPHKABHOTO arpapHOTO
OypKyHY JIKapChbKOTO . (2011)
VHIBEpCUTETY B
M. OpmKoHIKII3e
HAyKOBO-AOCTITHUN
TaI(ioHa
_— crauionap IIpoxonenko
. 2,6 ex3./10 IIe103€M, acoliamis JHITpONETPOBCHKOTO
R. kessleri . u XKyxos
MacTKO-/110 CTOKOJIOCY 0€30CTOr0 | IepP:KaBHOTO arpapHOro (2011)

YHIBEpPCHUTETY B
M Op/pKoHIKiI3e
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ex3./M?, [eorpadiuni
Hassa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
HAYKOBO-JI0CIITHUN
EigiHﬁHTg e(f?:; craujonap [Ipokonenko
R. kessleri 1.1 ex3./10 nicor?(’n( EleIeHI/Iﬁ JninponeTpoBehKoro EI)K OB
' acTKO-/i0 [OKP e JIep>KaBHOTO arpapHOTo A
acoriamis akarii Ta . (2011)
JE— yHiBepcuTeTy B
M OpKOHIKI/I3€
HayYKOBO-JI0CIITHUMA
zigJeIHHilgpg;?;a cTaiionap [Ipokonenko
R. kessleri 0,7 exs./10 nicor?(;K aIl CHUU JlHinponeTposchKoro II:/)I Kykos
' MacTKo-/110 JOKPALLICHHH, JIEPKABHOT'O arpapHOro K
acorgiaris axaii Ta . (2011)
JE— yHiBepCHTETY B
M Op/DKOHIK1I3E
HYDKHS TPETHHA HAYKOBO-OCIIIHNHA
CXUIT HE 03eM cTaiionap [Tpokonenko
R. kessleri 9,6 exs./10 nicor?(;x ail CHUH JlHinponeTposchKoro EI Kykos
' MacTKo-/110 [OKpALLCHHH, JIEPKABHOT'O arpapHOro K
acolianis axaii Ta . (2011)
R yHIBEpCHTETY B
M. OpIIKOHIKIA3€
12,0 ex3./m?
YepBEHb
1985 CXHJI TIpaBOTO Oepera
P- 2 p. Camapa,
' 6,0 ex3./m BEpXHA TPETHHA HoBOMOCKOBCEKM Kynax n
R. kessleri | uepBenn CXHUITy MpaBoro Oepera . XKykos
1996 p. p. Camapa DaHoH, (2008)
6.0 exs /a2 JHimponeTpoBchbka
’ ' obnactp, ¢. AHpiiBKa
YepBEHb
1997 p.
CXWJI TIPaBoOro Oepera
. Camapa
' 3,0 ex3./m? cepelHs TpeTHHA pHOBOMOI::K’OBCLKHﬁ Kynax u
R. kessleri | TpaBeHb CXWITy IpaBoro Oepera . Kykos
1997 p. p. Camapa parot, (2008)
JIHIponeTpoBChKa
o0acTh, ¢. AH/piiBKa
22,00 ex3./m? CXHJI TIpaBoro Oepera
IePBEHp HIKHA TPETHHA CXHTY | b Cawmapa, Kynax u
. 1995 p. p Y| HosomockoBchkuii yH
R. kessleri ’ paBoro oepera . Kykor
4,0 ex3./Mm Camana paiioH, (2008)
YepBEHb p- p JlHinpomneTpoBchKa
1997 p. o0nacts, c. AHIpiiBKa
MiBHIYHA eKcro3uIlisg, | Oaipax Auis Sp,
BEpXHs TPETUHA
. 10,74 ex3./100 P ’p Kynax u gp.
R. kessleri . CXHITY, B’ 530~
NacTKO-/1i0 . (2008)
nakJjeHoBa JIibpoBa 3
rpsictuieio (Dac1-2)
74.0 exs./100 MiBHIYHA eKcro3uIlis, | Oaipak Auis Sp, KyHax i 1p
R. kessleri [1ACTKO-1i6 BEPXHsI TPETUHA, M. J{Hinpo (2008)

crenosa 1inuaka (F1)
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ex3./M?, I'eorpadiuni
Ha3sa Buny Tun ekocucreMu [xepena
€K3./TIaCTKO- KOOpAWHATH
1o
MIBHIYHA eKCTo3uIlist, | Oaiipak Suis Sp,
. Jui
.| 2,22 ex3./100 CEPE/IA TpeTHHa M. Hwinpo Kynax u ap.
R. kessleri . CXUJTY, JIUTIO-SICEHEBA
acTKO-1i0 . . (2008)
ni0opoBa 13
3ip09HUKOM (Dac 2)
MIBHIYHA eKcIo3uIlisg, | Oaipak SAuis Sp,
HVDKHS TPETUHA M. JlHinpo
. 1,48 ex3./100 | cxumny, Tumo-siceHeBa Kynax u np.
R. kessleri . .
MacTKo-71i0 niopoBa 3 (2008)
mpokoTpaB’siM (Dac
2.3)
TaJgbBer Oaiipaka Gaitpax Auis A
. 1,48 ex3./100 baxa, R Kynax u np.
R. kessleri . nakJieHoBa J1iopoBa 3 | M. JHinpo
MacTKo-7i0 (2008)
srateio (D 3)
MiBJIEHHA eKCo3ullis, | Oaiipak SAuis Sp,
HWKHSI TPETHUHA M. JlHinpo
. 3,70 ex3./100 | cxumny, B sA30-sicEHEBA Kynax u np.
R. kessleri . .
MacTKo-71i0 niopoBa 3 (2008)
TOHKOHOTOM
1i6poBHUM (Dn 2)
MiBJIeHHA eKcro3ullisi, | Oaiipak Amis fAp,
.| 2,96 ex3./100 | cepennst TpeTHHA M. JlHinpo Kynax u np.
R. kessleri .
MacTKo-1i0 CXUITy, CTETIOBA (2008)
nituaka (F2)
112 ex3./m? . .
. CTEIOBA IUTMHHA HoBoMOCKOBCHKHI Kykos
R. kessleri | uepBenn IAHKA afion (2005)
1997 p. A P
112 ex3./m? .
. CTEIOBA IUTMHHA . Kykos
R. kessleri | Bepecenn . CTeroBa 30Ha YKpaiHu
JTSTHKA (2005)
1997 p.
6 exs./u” HITYYHE aKallieBe Kyxos
R. kessleri | yepBenb Y1 ! CTenoBa 30Ha YKpaiHu K
yrpyMOBaHHS (2005)
1991 p.
OepecroBa J1iOpoBa 3
KPOIIHBOIO,
c. Kouepexku
YOPHOKJICHOBA . bpuramu-
. . . [TaBorpancekuit .
R. kessleri | uncenbHicTs | miOpoBa 3 alion PEHKO i
HE BKa3aHO TOHKOHOTOM, SICCHEBa pI[Hin Z)HeT OBCEKA ClHMHBKO
nioposa 3 P p (2005)
. obmacThb
TOHKOHOTOM, CYOip 3
YUCTOTLIOM
siceHe-IyOHSIKU Ha Kucenio n
R. kessleri | 39,2 ex3./m? y prcaMapChbKUil PerioH Kyxos
TUIaKopi (1998)

IpumMiTKH: HaBeIeHO HE BUUCPITHUN TIEpEITiK BUIIB AUTUIONOA. J[>kepena HaBeneHo B po3iii |




195
JOIJATOK B — AKTHU BITPOBA/IKEHHSA

[TIOI'OJDKVYIO 3ATBEP/DKVIO

IIpopeKTop 3 HayKoBOi poGOTH ITepimmii IPOPEKTOP — MPOPEKTOP 3
JIHIPOBCHKOTO JIEPXKABHOTO arpapHo- HaBYaJIbHOI po6OTH JIHIPOBCHKOTO
ExoHOMi9HOTO yHIBepcuTeTy Jep)KaBHOTO arpapHO-eKOHOMI4HOTO

O\ YHIBEpCHUTETY
/‘gp_j@d’pnuan IOI . Honpienko JI.M.
« D& ©5 \1A202 )03l o6y O3 202/p.
W/
- AKT

npo Bnponamkemm pesyananB HayKOBHX llOCJ'llIl)KeHb,
BHKJIAI€HUX B mq)opmaumnomy JllrlCTl, iy HAaBYAJIbHUH npouec

LM aKTOM CTBEPIDKYETBCS, 1O pe3yJIbTaTH nucepTariiiHoi poOOTH Ha TEMY
«TpociuHa aKTUBHICTB JICOBUX BuziB mumutonon Rossiulus kessleri Ta Megaphyllum
kievense 3a BILTMBY BaXKKHX METAIB i IeCTULHM/IB ¥ 1a00paToOpHOMY eKCTIEPMMEHTI,
o TojaHa Ha 3700yTTS CTyNeHs JOKTOpa dinocodii 3a cremianbHICTIO 101
Exonoris, Bukonana Kosak BacuiHowo MuxaiiTiBHOIO, BIIPOBAKEHO B HaBYAJILHUN
Tpolec M Yac BUK/IAJaHH s «Exonoris y BeTepuHapHii meaunuHi» OC
«Marictp» 3a crenjanbhicTio 211 «BerepuHapHa MEUIIUHAY, «CaHiTapHa eKOJIOris»
OC «Marictpy 3a CeIaTbHICTIO 212 «BerepuHapHa TirieHa, caHitapis i
excriepTH3a» Ha Kadeapi napasurosiorii Ta BeTepUHAPHO-CAHITAPHOI EKCIEePTH3H

JIHITpOBCHKOTO JIePHKABHOTO arpapHO-eKOHOMI4HOTO YHiBEpCHTETY.

3asixyBau kadeapu IapasuToJIOorii
Ta BeTepUHAPHO-CaHiTApHOI eKCTIEPTU3H,

KaHIUIaT BeTEpUHAPHUX HaYK, JOLCHT 3@;%_ // H. M. 3axapcpka

exaH (haKyJIbTeTy BeTEPHHAPHOI MEIUIIMHA, :
Jlexan aKy TbTeTy BeTEPUHAPHOT MWLl @/ :
KaHAUaT BEeTEPUHAPHUX HAYK, AOLCHT ' I. A. biben



ITOI'O/DKEHO 3ATBEPDKEHO

B.o. npopekropa 3 naykoBoi poGotu
Jlainposcekoro };?iOHMBHOFO
yHiBepeuTety, imefii Onecst 'omuapa

P 7 Oner MAPEHKOB
ﬁ/ be frecery  2022p.

BIPOBA/UKCHHS PE3yIbTaTiB POGOTH, 10/]aHOT Ha 3106y TTsS HAYKOBOIO CTYIEHS
nokTopa dinocodii Kozak B. M. «Tpodiuna aktusHicTs 1icoBrx BU/IiB IUILIONO/
Rossiulus kessleri Ta Megaphyllum kievense 3a BILUIMBY Ba)KKHX METaJIiB
I eCTUIIIB y 1a6OPAaTOPHOMY EKCIIePHMEHTI» B OCBITHi nporiec
JHIPOBCHKOrO HALLIOHAIBHOTO yHiBepcurety iMmeni Onecs ['onuapa

1%13” Bepecnst 2021 p. Buena paaa 6i0JIOr0-€KOIOTIIHOTO daxymerery y cxmani 14 oci6 3acnyxana
OBi/IomMIeH s acniipanTku Bacumuaun KO3AK [IPO pE3yJIbTATH BUKOHAHHS HAYKOBOI'O IOCTIDKEHHS.

2 Cruena XapakTeprcTHKa pe3y IbTaTiB 10 IKEHHS:

Hocuimpkenns: Tpopiunoi akTHBHiCTH Garatonikok R. kessleri ta M. kievense 3a BIUIMBY BaXKHX
METalliB i NECTHIMIIB 103BOIMIN BU3HAYHTH B YMOBAX 1abOpaTOpPHOro eKCIEPUMEHTY 3MiHY MacH
TiNa Ta iHTEHCHBHICTH crOKHMBAHHS KopMmy M. kievense Y TPajieHTi KOHLEHTpamiil 3amiza, Mixi,
Ka/IMil0 Ta CBUHINIO y MiACTHIINI, MOCITiAMTH BILTHB Pi3HEX KOHUeHTpawiii repGimmmis Paympar,
Yparan ®opre Ha 3MiHy MacH TiNa, KUIBKICTH CIIOKHBAHOLO KopMy R. kessleri; BusBuTH
KOHI[eHTpauii incextuuuais Omaiit, BI 58, Biotnin, Axrermrik, Hyppen ]I, 3a sxux 3miHoeThes Maca
TiNa Ta KiNBKiCTh CHOXMTOrO KOpMy Ta IPOIYKIlisl eKCKpeMeHTIiB R. kessleri; BCTAHOBHTH BILIHB
(ynrinuais Pinomin Tonn, Tiosit Ibker, Ilannkone6 80BII, Danbkow, Tint, Xopyc na macy Tina,
KUIBKICTh  CIIOKHTOr0 KOpMy Ta MPOLYKIIO CKCKPEMEHTIB JIMIUIONOJ; Y3aralibHATH BILUIUB
HAHMOMMPEHIIINX y CTENOBii 30Hi MOMIOTAHTIB — BAKKHX MeTAIB i NECTHIHUIIB — HA OpraHi3MH
MOJIEJIbHUX BHIiB JIUILIONIOL.

3. Buxopucranns B ocBiTHROMY Tporeci
Bukopucrano mix wac Buxnamanss mucnmmmin: «Biomoriumi METOJU 3aXHCTy POCIHHY», «3aXHCT
pociuny, «EBomouniiina exonoris», «Ilomyssmiiaa exomnorisy Ta « TeXHOEKONOM iy,

4. Binomocti npo Briposapkeni 06’ ekt npasa IHTeNeKTyanbHOT BIIacHOCT

Brygadyrenko, V., & Ivanyshyn, V. (2015). Changes in the body mass of Megaphyllum kievense
(Diplopoda, Julidac) and the granulometric composition of leaf litter subject to different
concentrations of copper. Journal of Forest Science, 369-376; Kozak, V. M., & Brygadyrenko, V. V.
(2018). Impact of cadmium and lead on Megaphyllum kievense (Diplopoda, Julidae) in a laboratory
experiment. Biosystems Diversity, 26(2), 128-131; Kozak, V. M., Romanenko, E. R., &
Brygadyrenko V. V. (2020). Influence of herbicides, insecticides and fungicides on food
consumption and body weight of Rossiulus kessleri (Diplopoda, Julidae). Biosystems Diversity,
28(3), 272-280; Bpuranupenko, B. B., Upansmmun, B. M. (2014). Biusiaue comm xernesa Ha Maccy
Tena Megaphyllum kievense (Diplopoda, Julidae) u TPaHYJIOMETPUYECKHH COCTAB IOJCTHIIKH B
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nabopatopHoM sKcrepuMente. Bicnuk J[HinporneTpoBchkoro yHiBepcurery. Bionoris. Exomoris,
22(1), 83-87; Kosax, B. M. (2020). Ouinka BBy repGiuumis Ha aktuBHicTs Rossiulus kessleri
(Diplopoda, Julidae) B ymoBax maGoparopHoro. excrnepumenty. KoHnenTyainbHi IUISIXH PO3BHTKY
HayKH Ta ocBiTH: Martepiamu MixHapoaHOi HayKOBO-IIPaKTHUHOI KoH(epeHIii. (C. 6-7). JIsBis:
JIbBiBChKHiT HaykoBH dopym; Kosak, B. M. (2020). TokcHuHuMii BIIMB KajMilo Ha Megaphyllum
kievense (Diplopoda, Julidae) miBHiuHOi wacTHHE cTemoBoi 30HH IIpunninpos’s. Ekooris,
NPHPOIOKOPHCTYBAHHS Ta OXOPOHA HABKOJMIIHBOTO CEPeIOBHMINA: IPUKIA/HI acrekTn: Marepianu
Beeykpaincpkoi HaykoBo-nipakTHYHOT KoH(EpeHIii cTyeHTiB, acmipaHTiB Ta Monoaux yuenux. (C.
54-55). Mapiynons: MJIV; Kosak, B. M. (2019). Bims pisaux KOHLIEHTPAIiM iHCEKTUIHIIB Ha
Rossiulus kessleri (Diplopoda, Julidae) B ymoBax naGopartoporo excriepuMeHTy. ChoroJeHHs
Gionoriunoi Hayku: Marepiamm 111 MixnapoHoi HayKoBoi kondepenuii (C. 152-154). Cymu: ®OII
Isoma C. I1.; Yermolenko, S., Huslystyi, A., Gasso, V., Kolombar, T., Hahut, A., & Kozak, V.
(2018). Ecological role of forest shelter belts in agrolandscapes. Smart Bio: Tesu nomoBieii
Mixuapoanoi konpepennii 2D. (C. 317); Kosak, B. M. (2017). Brums (GyHTIIUAIB HA aKTUBHICTH
Rossiulus kessleri (Diplopoda, Julidae) B ymoBax saGoparopHoro €KCIIepUMEHTY. Zoocenosis —2017.
Biopisnomanittss Ta poms TBapuH B ekocHcremax: Marepiam IX MixxnapogHoi HaykoBOT
konpepenuii. (C. 56-57). Jluinpo: JIHY; Kosax, B. M. (2016). Brums KynpyMmy Ha Megaphyllum
kievense (Diplopoda, Julidae) B ymoBax naGopaTopHOro CKCIEPUMEHTY. BeeyKpalHChKHI KOHKYPC
HayKoBHX poOit 3 Gionoriunux nayk: Jlonosixi ITincymkosoi Haykoo-npaxTtuuroi Koudeperuii (C:
51-52). Yepnisui: YHY; Bpuragupenxo, B. B., Usanbmmn, B. M. (2014). Biusnne memu Ha poct
macewl Tena y Megaphyllum kievense (Diplopoda, Julidae). TIpo6aemMs! MOYBEHHOH 30070THH:
Marepuansr XVII Beepoceniickoro CoBemanus Mo noYBeHHOM 300JI0THH, TOCBAMEHHOT0 75-TeTHIO
o 2 poxnenus wi.-kopp. PAH JI. A. Kpusonynkoro nox pex. B. P. Ctpuranosoit. (C. 105-106).
Mocksa: T-Bo nHayunpix wsnanmit KMK; MWpamemmma, B. M. (2014). OueHka TOKCHYECKOTO
BO3/ICHCTBHS TSXKEIBIX METBUUIOB Ha Maccy Tena Megaphyllum kievense (Diplopoda, Julidae).
CoBpemennne TenneHnun B 00pasoOBaHHM H HayKe: cGOPHHK HAyYHBIX TPYAOB IO Marepuaiam
Mexynaponmolt  mayuno-npakTHueckoii ' konpepernuun Yacts 14. (C. 62-64). Tamb6os: OO0
«Koncantunrosass xommnanust IOxom»; Wpambmmu, B. M. (2014). U3menenuss macchl Tena
Megaphyllum kievense (Diplopoda, Julidae) B ycioBHsIX 3arpsi3HEHHs SKOCHCTEM COJAMH JKele3a.
Proceedings of the 1 st European Conference on Biology and Medical Sciences (May 22, 2014).
«East West» Association for Advanced Studies and Higher Education GmbH. (P. 14-19). Vienna;
WBanuumn, B. M., Konom6aps T. M. (2013). IpocrpancTeennas CTPYKTYpa IIOpPOEB CJIEMBIIIa
(Spalax microphthalmus) B ycnosusix BoxopaszenbHO-6anounoro nanmmudra. Zoocenosis — 2013,
BiopisHOMaHITISI Ta pomb TBAPHH B EKOCHCTEMAX: Marepiamn  VII Mixnaponsoi naykoBoi
koupepennii. (C. 218-219); Kozak, B. M. (2021). Bums na OpraHi3M JMIUIONOJ iHCEKTHUIUAIB
Hyppen JI i Axremnik. AKTyaibHi NHTaHHS NPUPOTHHYMX HAyK: TEOPETHYHI Ta INPHUKIAIHI
Aocipkenns: Marepianu | MibkHapoiHOT HayKOBO-TIPaKTHYIHOT inrepueT-KoHpepenmii. (C. 30-32).
Kuis: Oynencruna6; Komom6ap, T. M., Kosak, B. M., Isamens, K. T. (2020). Meroauuni
PEKOMEH/IAIli] 110/I0 BHKOHAHHS NPAKTHYHHX Ta HAYKOBO-JOCIiTHHIBKHAX POGIT 31 WIKifHHKAMH
IIIEHHUI Ta IPOJYKTIB il mepepobku. Juinpo: B MAH; Konom6ap, T. M., Kosaxk, B. M. (2020).
Pexomenpanii 1moso BUkoHaHHS HAYKOBO-JOCTIIHUAX POGIT 31 IKiAHMKAMM MIICHAI Ta NIPOJYKTIB 11
nepepobku. J{uinpo: Jlipa 27 c.

5. Ilpono3unii pajgu

3aIponoHoOBaHO BIPOBAIUTH Pe3yJIbTaTH AMCepTamiiHoi poborn Bacwmmn KO3AK «Tpodiuna
aKTHBHICTb JIICOBUX BUJIIB JuIUIONON Rossiulus kessleri ta Megaphyllum kievense 3a BIUIUBY BXKKHX
METaJiB i IECTHIH/IIB y 1aGOPaTOPHOMY EKCIIEPHMEHTI» B OCBITHii TIpoIiec.

I'onoBa BueHoi pajau

Gionoro-exosoriunoro GaxynsTery, ‘
1.6.H., pod. % Onena CEBEPUHOBCBHKA
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MIHICTEPCTBO 3AXHCTY JOBKILISI TA NIPHPOIHUX PECYPCIB YKPATHH
(MIHIOBKLILIS)
MPHPOXHHH 3ANOBUIHHK «THIMPOBCHKO-OPLILCHKHH»

52030, Jisinponerpossssa ofsacts, [Tnlnpopcesuit palon, Teprropls O8yxissskol Cammiwsor pais,
wosritexc Gy sivean 7 cnopya X, e-mail: dopa@ukr.net

B 4. CIC m 4 5L
e

AKT BITPOBAUKEHHA
y BrpoGHHITE0 pesyasTaTie awespraniftnol poforr aciparTin xadeapn soonoril
1 exonorti rinposcexoro Ranlosateiore yaisepestery ivesi Onecs [onvapa
B. M. Keoax wa remy oTpodivma axcremmicms mcosnx sain pavionos Rassivluskessleri Ta
Megaphyilumiievense 3 BIXKBY BAKKHX MCTANIB | NECTHIDULIS ¥ MOOOPATOPHOMY CRCTICPUNEHTI

Pesynsraryt  wayxono-gocxianoi  pobomw  acuipasri  xadexpu  scororil Tt exoxarii
JIHimponchROTO HAMOHILROTO yHiBepewTeTy iMeni Oneca Consmpa B, M, Kosax snposaxseso ria
98¢ MOHITOPHATOREX Aocalpecss crany daymn OcixpeleTHEX TEApWK HA TCPHTOPIl OPHPOIROIO
sanosioone «fIninponcuxo-Opimaenanfiy, [li wae gocnipwenn B. M. Kosax nposenesio aerannsuit
OTNC YTPYROBARE WiACTRIKONEX Geaxpeferinnd TRApUN CKOCHCTEM JNNONUDIMKS, NEENICHO NN
iscsxis (Diplopoda, Julidae), JIRCepTanT 00 NPOGHANIIOBARO POMIOXLE 2OMIHAHTHONO BHIY KABCY
Diplopoda ~Rossiuluskessleriss vunamm Mcosux exocucres. BCIaHORIEHO, M0 38 POiMiPRO-BIIOBOI0
CTPYKTYPOID MONYASMT ULOTO BAXY WA TEPHTOPI 3UNOSLUOMM MOMKA OWIMKTH 8K BUKCHD
crafizeil, PexOMCRIOBAH0 OOMCHNTH BHKODHCTAHHA HA JLIAKKDX, W0 MCKYIOTH i1 TCPHTOPICK
sanoeimuka, iacesnnmarnx npenaparis «Hyppes [ 1 «Axtennixe 18 brumx. JHoepranTRO0
SANPONONOBAND JBOpoNETH mHxopECcTIER Ma miactaei 10 1000 M wia repiropil Janosigioms scix
(ysrimnx, repSimumnx 1 axapiaErx npenapatie yepss Ix inTeRcHBsml BnIME WA tomyEml
carpodanis, OcoSxwny ysary [0 RUACHOCTT MISCTHIKK HE TCPHTOPIAX SANOBLTHHKR, L0
BHKOPHCTORYIOTH ANX TOCTIOZAPCAXHX MOTPED, PEKOMCHIONAND NPIAIETI MENPUXING BCCHH T8 HA
NOMETRY XiT8, KOMH ANIIONOAN POIMHOKYIOTECA T8 NepofyBaloTs BA NEPUIMX ANYHEKOBHX STUINIX
pasHIeTKy.

Mavepinom gmcepranifinod pofore B. M. Kosax maxopucrano s migrorosss wJliromacy
NpHpOEN:  Ta  OnTHMI3AnE] OXOPOHHOO PEAEMY MPAPOAROrO Janomijmke  «Jlwinponcaxp.
Opinschicnils,

B. 0. I0pesTops NpHpOIROTO SANOBiIHHXS =A
a[Ininponcuko-Opimcsxitito W“' M. B.Tpudanosa
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JOAATOKT - IlpenapatuBHni ¢popMu, HaBe/IeHi y 1ep:kaBHOMY peecTpi mecTunuais i arpoximikaris (2020-2021 pp.),
AOCJI/IZKeHHUX Yy il [ucepTaniiHiii podOTi Ta 103BOJIEHUX JJI BUKOPUCTAHHSA B Y KpaiHi

Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
N . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta o
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 pe4OBHUHU TIperiapary
pEYOBHHU MpermapaTUBHOT KpaiHa
dhopmu
[3ompomninaminaa I'midoromna, PK, TOB «Apgama 1) Anama Arawn JIta., [3pains; 1) Anama Aran Jltn., [3pains;
cuib riidocary, repOoiua VYxpaina, 2) baiiep Arpikaiiue BBBA, benbris 2) baitep Arpikaiue BBBA, benbris
480 r/m, y VYxpaina
KHCIIOTHOMY
exBiBasieHT1 360 /1
[3omponinaminHa ['mianunT, PK, Mapna Kponxem | [apna Kponxewm Jlimiten, Tnmis [Hapna Kponxewm Jlimiren, Iuais
cutb raidocary, repoinu Jlimiten, [amisa
480 r/n
[3omporninaminaa All-Izormig, PK, | TOB Jiangsu Good Harvest-Weien Superus Co. Ltd., Kuraii
cutb raidocary, repOiu «Arpamnpodi», Agrochemical Co., Ltd, Kurait
480 r/n VYkpaina
[3ompormninaminHa Exkctpaxiin 607 TOB ®danep Anbsiae [Toascka Cr. 3. 0.0. [Tanxait MIO Kemikan3 Ko. JIta., KHP
cutb raidocary, PK, repOirug ta «Arpodekcy, ITosnpmra, Ha 3aBoni 8 KHP
607,5r/n,y JIECUKAHT VYkpaina
KHCIIOTHOMY
exBiBasieHTi 450 r/n
[3ompomninaminHa Barbarian Super | Barclay Barclay Chemicals (R&D) Ltd, Ipnanmis Barclay Chemicals (R&D) Ltd,
cinb rmigocary, 360, PK, Chemicals (R&D) Ipanist
480 1/ repoiu Ltd, Ipnangis
[3onpomninaminna cute | Cynepkiin 480 TOB 1) Cimonic b.B., Hinepnanau; Cimonic b.B., Hizepnanau
rimidocary, 480 r/n, y | PK, necukanrt ta | « Arpoduiekcy, 2) ®anep Anbsanc [lonbcka Co. 3. 0.0.,
KHUCJIIOTHOMY repOiua VYkpaina [Tonpma Ha 3aBonax Himeyunnu, [Tonsi

exBiBaeHTi 360 /11

ta KHP
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
NP . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta o
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu

[3ompormninaminHa Gallup Super 360, | Barclay Barclay Chemicals (R&D) Ltd, Ipnanmis Barclay Chemicals (R&D) Ltd,
cutb rmidocary, PK, repOiru, Chemicals (R&D) Ipnanmis
480 r/n JIECUKaHT Ltd, Ipmanmis
[3omponinaminHa Bypan, PK, TOB «Actpa 1) Kingtai Chemicals Co., Ltd., P.R. China; Jingma Chemicals Co Ltd., P.R. China
cutb rmidocary, repOoim TexHO0I0 K, 2) Jingma Chemicals Co Ltd., P.R. Ching;
480 r/m, y VYxpaina 3) TOB «Arpo6izHectipom», YkpaiHa;
KUCJIOTHOMY 4) TOB HaykoBo-BupoOHHYA KOMITaHIs
€KBIBaJICHTI — «KBanpar», YkpaiHna;
360 r/n 5) TOB «InnoBamiitna Kommnanist «Arpo

[IpoTexmmy, Ykpaina
[3omporninaminaa Yucromour, PK, 1) TOB 1) Hubei Xianlong Chemical Industry Co., | Zhenjiang Agreen Co., Ltd., P.R. China
cime Tidocary, repoiru, «baasacuy, Ltd., P.R. China;
480 r/m, y JIECUKAHT VYkpaiHa; 2) Tongzhou Zhengda Pesticides &
KHUCJIIOTHOMY 2) TOB Chemical Co., Ltd., P.R. China;
eKkBiBasieHTi, 360 /71 «JIabopaTopist 3) Jiangsu Tenglong Biological &

HACIHHSY, Medicinal Co., Ltd., P.R. China;
VYkpaina 4) Zhejiang Jinfanda Biochemical Co.,

Ltd., P.R. China;

5) Zhenjiang Agreen Co., Ltd., P.R. China
[3omporninaminHa I'midoran PK, TOB «Anama 1) Anama Aran Jltn., [3pains; 1) Anama Aran Jltn., [3pains;
cuib ridocary, repOiua VYkpainay, 2) baiiep Arpikanye BB, benbrisa 2) baitep Arpikanye BB, benbris
480 r/m, y VYkpaina
KHUCJIIOTHOMY
ekBiBasieHTi 360 r/n
[3ompomninaminHa Ardee Super 360, | Barclay Barclay Chemicals (R&D) Ltd, Ipmanmis Barclay Chemicals (R&D) Ltd,
cinb rmigocary, PK, repGiruz, Chemicals (R&D) Ipmanmis
480 r/n ECHUKAHT Ltd, Ipnangis
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
NP . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta o
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
[3ompomninaminHa Kninik, PK, 1) TOB «Hydapm | 1) Hydapm I'm6X enn Ko KI', ABctpis; Hydapm I'm6X enn Ko KI', ABcTpis
cutb raidocary, repOinu VYkpainay, 2) Hydapm C.A.C., Opaniris;
480 r/n, B VYxpaina; 3) Hydapm C.A.C., OpaHitis;
KHCIIOTHOMY 2) Hypapm ['m6X | 4) Hydpapm FOK JItna., BenukoOpuranis
ekBiBajieHT1 360 r/n enn Ko KT,
ABcTpis
[3omporminaminHa Kynak, PK, TOB «Axsapiyc i | 1) Yangzhou National Chemical 1) Yangzhou National Chemical
cime Tiidocary, repoiruI, K», Ykpaina Westzhong Company, China; Westzhong Company, China;
480 r/m, y JIECUKaHT 2) TOB «XapkiB Ximmpom», Ykpaina; 2) Suno Biotech Co., Ltd., China;
KHCIIOTHOMY 3) Hubei Trisun Chemicals Co., Ltd., China | 3) Hubei Trisun Chemicals Co., Ltd.,
ekBiBasieHTi 360 /1 China
[3ompormninaminHa baxknep, PK, 1) TOB I'pymna 1) TOB «Arpoxim TexHoJoTii», YKpaina, 1) «<Hanmkiar Eccene ®aitn-Kemikan
cutb raidocary, repOiu KOMMaH1i 2) TOB «®abpuka ArpoximMiKaTiB, Ko., JItn», KHP;
480 r/m, y «Bitarpoy, VkpaiHna, 2) «Excens Kpom Kape Jlimiteny, [umis
KHCIIOTHOMY VYkpaina; 3) «Hanmxinr Eccene daiin-Kewmikan Ko.,
ekBiBajieHTi, 360 /1 2) TOB «Birarpo | JItn, Kuraii,
napTHEpY, 4) «Aunbxoi Wxynmanp Kemikan Ingactpi
VYkpaina; I'pyn Ko, JItny», Kuraii,
3) Bayton 5) «I3sucy Cy6in Arpokemikan Ko.,
Company, LP. JItny, Kuraii,
Kanana 6. «Wxezsan [3inp®Danbpaa biokemikan

Ko., JItn», Kuraii,

7) «TpacT KpoIl MPOTEKIIH TEXHOIOIKI
Ko., JItn», Kuraii,

8) «Xanwxkoy Llinpen Imnopr Ta Excriopt
Ko., JIto», Kurait
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
N . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT 110401 TO3HAYEHHs HOTO | 3asBHMKA Ta HOTO fforo Kpaita BupoOHuk nitouoi peuoBUHHU Mpenapary
pEYOBUHU npenapaTuBHO1 KpaiHa
bopmu

[3ompormninaminHa Topuano 500, PK, | 3AT «ABrycr- 3AT «Asryct-ben», Pecriyomika Bimopyes | 1) Jiangsu Institute of Ecomones Co.

cutb rmidocary, repOoirmI, Beny, PeciyOurika Ltd., China;

675 /1,y JIECUKAHT binopych 2) Jiangsu Agrochem Laboratory Co.,

KHUCIIOTHOMY Ltd. (Hubei Avgust Pesticides Co.,

€KBIBAJIEHTI — Ltd.), China;

500 r/n 3) Zhejiang Jinfanda Biochemical Co.,
Ltd., China;
4) Sichuan Leshan Fuhua Tongda Agro-
Chemical Technology Co., Ltd., China;
5) Bayer CropScience Schweiz AG,
Schweiz;
6) Nantong Jiangshan Agrochemical &
Chemicals Limited Liability Co., Ltd.,
China;
7) Zhejuang Xinan Chemical Industrial
Group Co., Ltd., China;
8) Jiangsu Good Harvest-Weien
Agrochemical Co., Ltd., China

[3ompormninaminHa Kemactpa-All TOB «ActpakeMm- | 1) AstraNova Tarim Ticaret ve Sanayi AS, | 1) AstraNova Tarim Ticaret ve Sanayi

cutb raidocary, 480 SL VYkpainay, Typeuyunna; AS, Typeuuuna;

480 r/n (Chemastra-UP Vkpaina 2) Astra Industrial Complex Co Ltd., for 2) Astra Industrial Complex Co Ltd., for

480SL), PK, Fertilizer and micals “ASTRACHEM?”, Fertilizer and micals “ASTRACHEM?”,
repoiua KoponisctBo CayniBcbka Apasis; KoponisctBo CayziBcrka ApaBis;

3) Jiangsu High Hope Int'l Group
Medicines and Health Products Imp. &
Exp. Corp. Itd, Kurait

3) Jiangsu High Hope Int'l Group
Medicines and Health Products Imp. &
Exp. Corp. Itd, Kurait
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus o
. . . . N HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT Ji10401 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
[3onponinaminHa IOwni-I'ni 360, PK, | Yci FOnitKem Wuxi UnitChem Co., Ltd., KHP Wuxi UnitChem Co., Ltd., KHP
cutb raidocary, repOiu, Ko., JIto., KHP
480 /1, B IECUKAHT
KHCIIOTHOMY

ekBiBaneHTi, 360 r/n

[30onponinaminHa Paynnan Excnpec | EBeprpin I'apnen | baiiep Arpikaiue BBBA, benbris baiiep Arpikaiue BBBA, benbris
cutb raidocary, 61", PK, rep6iun | Keap Ilonenn Cr.
9,6r/m,y 3 0.0., [TonsIa
KUCIIOTHOMY
eKBIBaJIEHTI — 7,2 T/
[3omporninaminaa Aprymenr, PK, TOB «Toprosuit | Peters & Burg Kft., Hungary 1) Yangzhou National Chemical
cime Tidocary, repoiru, Jim «Heptycy, Westzhong Company, China;
480 r/m, y JIECUKAHT VYkpaina 2) Suno (Guangde) Biotech Co., Ltd.,
KHUCJIIOTHOMY China
ekBiBasieHT1 360 r/n
[3ompornitaminaa Toran, PK/ Total, | TOB 1) Jiangsu Agrochem Laboratory Co., Ltd., | Jiangsu Agrochem Laboratory Co., Ltd,
cutb raidocary, SL, repOinm, «Ximarpomapke- | Kurai; Kuraii
480 r/n JECUKAHT THUHT», YKpaiHa 2) U’Like Chemical Co., Ltd, Kurai;
3) Shandong Weifang Rainbow Chemical
Co., Ltd, Kuraii
[3ompomninaminHa Payns, PK, TOB «Axsapiyc i | 1) Jadesheen Chemical Co., Ltd., China; 1) Yangzhou National Chemical
cuib rimidocary, repOiua, K», Ykpaina 2) TOB «XapkiB Ximmpomy, Ykpaina, Westzhong Company, China;
480 r/n, y JECUKaHT 3) Hubei Trisun Chemicals Co., Ltd., 2) Hubei Trisun Chemicals Co., Ltd.,
KHCIIOTHOMY China China

ekBiBasieHT1 360 1/11
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
. . .. . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . ..
BMICT JIF0Y01 IO3HAYCHHS Horno 3aﬂBHI/IK2£Ta 1Z(0) 0] iforo Kkpaika BupoOHuk nitouoi peuoBUHHU Mpenapary
pe4OBHUHHI IIpenapaTuBHOI KpaiHa
bopmu
Kauriiina citp Payne ®opre, PK, | TOB «AxBapiyc i | 1) Weihai Hanfu Biochemical Medicine 1) Yangzhou National Chemical
rmidocary, 614 v/, y | repOirua K», Ykpaina Co., Ltd., China Westzhong Company, China;
KUCJIOTHOMY 2) TOB «XapkiB Ximnpomy», Ykpaina 2) Suno (Guangde) Biotech Co., Ltd.,
ekBiBasteHTi —500 /11 China
Kaiiina cinp Paynnan Exctpa, | TOB «MoncanTo | Bayer Agriculture BV, Belgium Bayer Agriculture BV, Belgium
rimdocary, 663 r/n, | PK, repbinun, VYkpainay,
B KHCJIOTHOMY JIECUKaHT VYkpaina
ekBiBasreHTI — 540 /71
Kaiiina cinp Kpyzo, PK, TOB «Moucanto | Bayer Agriculture BV, Belgium Bayer Agriculture BV, Belgium
rmdocary, 441 v/n, | repOiu, VYkpainay,
B KACJIOTHOMY JIECUKaHT VYkpaina

exBiBasieHTI — 360 /11

Kamniiina ciib
rmidocary, 441 1/m,
B KHCIIOTHOMY
exBiBajeHTI — 360 1/11

Hedennep, PK,
repOinu,
JIECUKAHT

TOB «MoncaHTO
VYkpainay,
VYkpaina

Bayer Agriculture BV, Belgium

Bayer Agriculture BV, Belgium

Kamniiina cigb
rimidocary, 588 1/,
B KHCIIOTHOMY
exBiBajeHTi — 480 1/11

Paynnan ®dnexc,
PK, rep6immm,
JIECUKAHT

TOB «MoncaHTo
VYkpainay,
VYkpaina

1) Monsanto do Brazil Ltda, Brazil,
2) Monsanto Zarate Plant, Argentina;
3) Bayer Agriculture BV, Belgium

1) Monsanto do Brazil Ltda, Brazil;
2) Monsanto Zarate Plant, Argentina;
3) Bayer Agriculture BV, Belgium

Kaniiina cigb
rimidocary, 441 /7,
B KUCJIIOTHOMY
exBiBajeHTi — 360 1/11

SActpy6 XL, PK,
repOinu,
IECUKAHT

TOB «MoncaHTO
Ykpainay,
VYkpaina

Bayer Agriculture BV, Belgium

Bayer Agriculture BV, Belgium




205

Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus .
. . .. . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . ..
BMICT JIFOYO0I IMO3HAYEHHS Horno 3aﬂBHI/IK2£Ta HOT0 fioro kpaika BupoOHuk nitouoi peuoBUHHU Mpenapary
pe4OBHUHHI IIpenapaTuBHOI KpaiHa
bopmu

Kaiiina cinp Topuano 540, PK, | 3AT «ABryct- 3AT «Asryct-ben», Pecriyoimika Bitopyes | 1) Jiangsu Institute of Ecomones Co.,

rimidocary, 662 r/n, | repoiru, Beny, PeciyOurika China;

B KHUCJIOTHOMY JIECUKAHT binopycs 2) Jiangsu Agrochem Laboratory Co.,

ekBiBasieHTI — 540 /1 Ltd., China;
3) Zhejiang Jinfanda Biochemical Co.,
Ltd., China;
4) Sichuan Leshan Fuhua Tongda Agro-
Chemical Technology Co., Ltd., China;
5) Bayer CropScience Schweiz AG,
[IBeitmapis;
6) Nantong Jiangshan Agrochemical &
Chemicals Limited Liability Co., China;
7) Zhejuang Xinan Chemical Industrial
Group Co., Ltd., China;
8) Jiangsu Good Harvest-Weien
Agrochemical Co., Ltd, China

Kauriiina cite Cuay, PK, TOB «Axksapiyc i | 1) Weihai Hanfu Biochemical Medicine 1) Weihai Hanfu Biochemical Medicine

rmiocary, 614 1/, y | repOirua K», Ykpaina Co., Ltd., China; Co., Ltd., China;

KHCJIOTHOMY
exBiBaeHTi — 500 /11

2) TOB «XapkiB Ximrpom», YkpaiHa,
3) Hubei Trisun Chemicals Co., Ltd.,
China

2) TOB «XapkiB XiMmrpom», YKpaina;
3) Hubei Trisun Chemicals Co., Ltd.,
China

Kaniiiga cigb
riuidocary,

441 r/n, B
KHCTIOTHOMY
exBiBajeHTi — 360 1/

Koso6oit XL, PK,
repOinu,
IECUKAHT

TOB «MoncaHTO
Ykpainay,
Ykpaina

Bayer Agriculture BV, Belgium

Bayer Agriculture BV, Belgium
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
N . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT 110401 TO3HAYEHHs HOTO | 3asBHMKA Ta HOTO fforo Kpaita BupoOHuk nitouoi peuoBUHHU Mpenapary
pEYOBUHU npenapaTuBHO1 KpaiHa
bopmu
Kaniiina cinp I'nipomakc, PK, | TOB «Panromi», | 1) Anhui Guangxin Agrochemical Co Ltd., | 1) SIlurkoy Hemmuaen Kemikan
rmdocary, 614 r/n, | repoinua VYkpaina KHP; Bectmxonr Kammani, KHP;
Y KHCIIOTHOMY 2) Hemani Industries Limited, [nmis; 2) Cyno (I'yanrne) biorex Ko., JItn,
exBiBaeHTi 500 /1 3) Zhejiang Xinan Chemical Industrial KHP
Group Co. Ltd., KHP;
4) Jiangsu Good Harvest-Weien
Agrochemical Co Ltd., KHP
Kamiiina cinp I'mimpodi XL, TOB «Momucanto | Bayer Agriculture BV, Belgium Bayer Agriculture BV, Belgium
rmdocary, 441 v/n, | PK, repbinun, VYkpainay,
B KHUCJIOTHOMY JECUKaHT VYkpaina
ekBiBaJieHT1 — 360 /i
Kariiina cinp Hedennep XL, TOB «Momncanto | Bayer Agriculture BV, Belgium Bayer Agriculture BV, Belgium
rmdocary, 441 r/n, | PK, rep6inun, VYkpainay,
B KHCIIOTHOMY JIECUKAHT VYkpaina
ekBiBaJieHT1 — 360 /i
Kariiina cinp Kpyzo XL, PK, TOB «Momncanto | Bayer Agriculture BV, Belgium Bayer Agriculture BV, Belgium
rmdocary, 441 v/n, | repOiu, VYkpainay,
B KHCIIOTHOMY JIECUKAHT VYkpaina
ekBiBaJieHT1 — 360 /1
Kariiina cinp Otaman Excrpa, | TOB «Anbsda 1) «Wuxi Longbang Chemical & Industrial | «Excens Kporr Kepe (FOeper) HB»,
rimidocaty, 663 r/ny | PK, rep6iuun, Cwmapt Arpo», Co.,LTD», China; Benbris
KUCIIOTHOMY JECCUKAHT Ykpaina 2) TOB «butonepkiBCbKHiA 3aBO/T

ekBiBajieHTI, 540 /1

npenapatuBHUX Gopm» , YKpaiHa,
3) «Excel Crop Care Limited», India
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Toprosa Ha3Ba

HalimenyBanns ta Ipernapary ta HaiimenyBanus N
N . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
Kaiiina cinp Toran K, PK/ TOB 1) Jiangsu Agrochem Laboratory Co., Ltd, | Jiangsu Agrochem Laboratory Co., Ltd,
rimidocary, 625 r/n | Total K, SL, «Ximarpomapke- | Kurai; Kurait
abo y BUIIISA1 repOoima THUHI», YKpaiHa 2) U’Like Chemical Co., Ltd, Kurai;
kucinoty, 500 r/n 3)Shandong Weifang Rainbow Chemical
Co., Ltd, Kurait
Kaiiina cinp Apryment @opre | TOB «Toprosuit | 1) Peters & Burg Kft., Budapest, Hungary; 1) Yangzhou National Chemical
rimigocary, 614 r/n, | 500 SL, PK, Him «Heptycy, 2) Weihai Hanfu Biochemical Medicine Westzhong Company, China;
y KHCJIIOTHOMY repOoirm VYkpaina Co., Ltd., China; 2) Suno (Guangde) Biotech Co., Ltd.,
exBiBasieHTi, S00 /71 3) TOB «XapkiB Ximmpomy», Ykpaina China
Kauiitna cinb Payrnman Makc, TOB «Momncanto | Bayer Agriculture BV, Belgium Bayer Agriculture BV, Belgium
rmdocary, 551 r/n, | PK, repbinun, VYkpainay,
B KHCIIOTHOMY JIECUKAHT VYkpaina
exBiBasieHT1 — 450 r/n
Kariiina cinp Koso6oii, PK, TOB «Momncanto | Bayer Agriculture BV, Belgium Bayer Agriculture BV, Belgium
rmdocary, 441 v/n, | repOiu, VYkpainay,
B KHCIIOTHOMY JIECUKAHT VYkpaina
exBiBasieHT1 — 360 1/71
Kariiina cinp Asepc XL, PK, TOB «Momncanto | Bayer Agriculture BV, Belgium Bayer Agriculture BV, Belgium
rmdocary, 441 v/n, | repOiu, VYkpainay,
B KHCIIOTHOMY JIECUKAHT VYkpaina
ekBiBasieHT1 — 360 1/71
Kauiiina cinp Paynnan Evergreen Garden | Baiiep Arpikanue BBBA, benbris baiiep Arpikamue BBBA, benbris
riigocary, 551 r/ny | Cunbhuii, PK, Care Poland Sp. z
KHCIIOTHOMY repoiua 0.0., Poland
ekBiBasieHTi — 450 1/n
Kaniiina cinp CA T'nidoxkin, TOB «Cnexktp- Shandong Weifang Rainbow Chemical Shandong Weifang Rainbow Chemical
rimidocaty, 663 r/n PK, repbitua Arpo», YkpaiHa Co., Ltd, Kuraii Co., Ltd, Kuraii
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus .
. . .. . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT JIF0Y01 IO3HAYCHHS Horno 3aﬂBHI/IK2£Ta 1Z(0) 0] iforo Kkpaika BupoOHuk nitouoi peuoBUHHU Mpenapary
pe4oBUHU npernapaTuBHOI KpalHa
bopmu

Humeroar, 400 r/n | dimi 58, KE, TOB «Axsapiyc i | 1) Jadesheen Chemical Co., Ltd., China; 1) Jadesheen Chemical Co., Ltd., China;

THCEKTHIIN/ K», Ykpaina 2) Jiangsu Tenglong Biological & 2) Jiangsu Tenglong Biological &
Medicinal Co., Ltd., China Medicinal Co., Ltd., China

JHumeroar, 400 r/n1 | bimmep, KE, TOB «Heptyc 1) Peters & Burg Kft. Budapest, Hungary; 1) Hunan Haili Chemical Industry Co.,

THCEKTHIIN/ JItoy», Ykpaina 2) Yangzhou National Chemical Ltd., China;

Westzhong Company, China;
3) Jiangsu Tenglong Biological &
Medicinal Co., Ltd., China

2) Jiangsu Tenglong Biological &
Medicinal Co., Ltd. No. 1, China

Humetoar, 400 v/n | Cynepbizon, KE, | TOB «Anbda 1) TOB «binmonepkiBchbkuii 3aBo1 «Jiangsu Tenglong Biological &
THCEKTHIIN/ Cmapt Arpo», [MpenaparuBuux Gopm», Ykpaina; Medicinal Co., Ltd.», China
VYkpaina 2) «Jiangsu Tenglong Biological &
Medicinal Co., Ltd.», China
Jlumeroar, 400 r/n | Cipokko, KE, 3AT «ABrycr- 3AT «Asryct-beny, Pecrryomika bimopyes | 1) Shanghai Tenglong Agrochem Co.,
IHCEKTUIIHL Bem», PeciyOnika Ltd., China;
Bitopych 2) Jiangsu Tenglong Biological &
Medicinal Co.,Ltd., China;
3) Jiangsu Agrochem Laboratory Co.,
Ltd., China
JHumeroar, 400 r/n | Csarorop, KE, 1) TOB 1) Jiangsu Tenglong Biological & Zhenjiang Agreen Co., Ltd., P.R. China
IHCEKTUIIH]L «baaBacuy, Medicinal Co., Ltd., P.R. China,
VYkpaiHa; 2) Zhenjiang Agreen Co., Ltd., P.R. China
2) TOB
«JIaboparopis
HACIHHs», YKpaiHa
Imigaxmonpun, Mider Pro, FS, [Mapna Kponxem | 1) [llapna Kponxewm Jlimiten, Tumis; [Hapna Kponxewm Jlimiren, [aais
600 r/n IHCEKTHUIIATHUAN Jlimiten, Iagis 2) AT Yex CaxuHna, [Tonbia;

MIPOTPYHNHUK

3) Cinroc Arpo, ITosbiia
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
. . . N . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . ..
BMICT JI1FOYO1 IIO3HAYECHHS Horno 3aﬂBHI/IK2£Ta HOTO fioro kpaika BupoOHuk nitouoi peuoBUHHU Mpenapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
Imimaxsonpu, Imicig BT, TH, TOB «Oxkean 1) Nanjing Red Sun Co., KHP; Shandong Sino-Agri United
500 r/n IHCEKTHIIUIHU I IuBecT», Ykpaina | 2) Shanghai Bioagriland Crop Care Co., Biotechnology Co., Kuraii
MPOTPYHHUK KHP;
3) Shandong Sino-Agri United
Biotechnology Co., KHP
Imimaxsonpun, Imimop ITPO, KC, | TOB «lllenkoBo | 1) TOB «lIllenkoBo Arpoxim-KZ», Shanghai Shengnong Pesticide Co.,
200 r/n IHCEKTHUIINA ISt ArpoxiM-KZ», Pecrry0irika Kazaxcran; Ltd., P.R. China
MPOTPYIOBAHHS PecmyGuika 2) TOB «IIporpec-Cenbxo3Xim», PK,
HaCIHHS Kazaxcran PecniyGnika Cep0isi;
3) «Yro-Xewm», Pecrryomika Cep0is;
4) TOB «®pannecay, Pecriyoitika bimopych
Imigaxmonpus, Imimon ®noy, PK, | TOB «Panromi», | Hailir Pesticides and Chemicals Group Hailir Pesticides and Chemicals Group
200 r/n IHCEKTHIIH ] VYkpaina Co., Ltd, Kurait Co., Ltd., Kurait
Imigaxmonpus, Patu6op, PK, 1) TOB 1) Jiangsu Jianshen Biology Agrochemical | Zhenjiang Agreen Co., Ltd., P.R. China
200 r/n IHCEKTUIIHL «baasacuy, Co., Ltd., P.R. China;
VYkpaiHa; 2) Jiangsu Kesheng Group Co., Ltd., P.R.
2) TOB China;
«JIabopaTopis 3) Tongzhou Zhengda Pesticides &
HACIHHSY, Chemical Co., Ltd., P.R. China;
VYkpaina 4) Zhenjiang Agreen Co., Ltd., P.R. China
Imimaxaonpu, Patu6op bio, PK, | 1) TOB 1) Jiangsu Jianshen Biology Agrochemical | Zhenjiang Agreen Co., Ltd., P.R. China
200 r/n IHCEKTHUIIH]L «bagBacuy, Co., Ltd., P.R. China;
VYkpaiHa; 2) Jiangsu Kesheng Group Co., Ltd., P.R.
2) TOB China;
«JlabopaTtopis 3) Tongzhou Zhengda Pesticides &
HACIHHSY, Chemical Co., Ltd., P.R. China;

Ykpaina

4) Zhenjiang Agreen Co., Ltd., P.R. China
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus .
: : . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT JIifOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
Iminaxnomnpun, Iuirep 600 TH, TOB «TeppaBira | ®axep Anbsiac [Tonscka Cr. 3. 0.0. Cimonic b.B., Hinepnanau
600 r/n IHCEKTHIH, ISt VYkpainay, ITonema Ha 3aBojax Himeuunnw, ITosemri,
MIPOTPYIOBAHHS VYkpaina Pymynig ra KHP
HACIHHS
Imigakmonpus, ATIl-Iminon IIpo, | TOB Hailir Pesticides and Chemicals Group Hailir Pesticides and Chemicals Group
600 1/n TH, npoTpyiiHuk | « Arpaprpodi», Co., Ltd., Kurait Co., Ltd., Kurait
HaCIHHSA VYkpaina
IHCEKTHIIAAHOT il
Imimaxkmonpwum, 3enit , PK, TOB 1) «Hamxunr Pex Can Ko., JItny, Kutait; | «Hamkunar Pex Can Ko., JItoy, Kurait
200 r/n IHCEKTHUIIA] «XiMmarpomapke- 2) «Xemxuanr Xicyn Kemikan Ko., JITmy,
TUHT», Y KpaiHa Kurait
Imigaxnonpun, ®daginpuy ExTiB TOB «TeppaBita | ®anep Anbsinc [loascka Ci. 3. 0.0. Cimonic b.B., Hinepnanau
600 r/n 600 TH, VYkpainay, ITonemia Ha 3aBogax Himeuunnw, ITosbmi,
IHCEKTULINA I VYkpaina Pymynii Ta KHP
MPOTPYIOBAHHS
HACIHHS
Imigaxnonpun, Hymnpix 200, KC, | 1) TOB 1) Hydbapm ABcrpamis JIta., ABctpanis; Hydapm Ascrpanis JIta., ABctpanis
200 r/n THCEKTHIINT «HYDAPM 2) Hydapm C.A.C., Opanitis;
VYkpainay, 3) Hydapm Hosa 3enanmis, Hosa 3emanis;
VYkpaina; 4) Cadamak JItn., BenukoOpuranis;
2) ¢. Hydapm 5) Ankimekc, PymyHis;
I'm6X eng Ko KT, | 6) Hydapm C.A.C., @panuis
ABcTpis
Imimaxmonpwu, Hanina 600 TH, TOB «TeppaBira | ®anep Anbsuc [Toascka Ci. 3. 0.0. Cimonic b.B., Hinepnanau
600 r/n IHCEKTHIIUA TSI VYkpainay, ITonwmia Ha 3aBogax Himeuuunu, ITonbmi,
[IPOTPYIOBAHHS VYkpaina Pymynist ta KHP

HaclHHA
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
NP . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta o
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
Imigaknonpus, I'padic, BT, 1) TOB 1) DISVES L.L.C., Czech Republic; 1) Agro Life Science Corporation,
700 1/xr IHCeKTUIIN «Toprosuit Jlim 2) Agro Life Science Corporation, [xmis; Iumis; Shandong Binnong Technology
«Jliceec-Arpo»», | 3) Shandong Binnong Technology Co. Ltd. | Co. Ltd. KHP;
VYxpaina; KHP; 2) Three Delta International Company,
2) L.L.C. Disves, | 4) Three Delta International Company, Ltd., KHP
Czech Republic Ltd., KHP
Imimaxmonpwum, Minep Ilpo, TH, [Mapaa Kporxem | 1) [llapaa Kponxem Jlimiten, [amis; [Tapna Kpomnxem Jlimiren, [amis
600 r/n IHCEKTUIITHUN Jlimiten, Tagis 2) AT Yex Caxwuna, [Tonpiia;
MPOTPYHHUK 3) TOB Cinrtoc Arpo, I[onbia;
4) Hinb6o Canmxoit Arpocaiinc Ko. JItn,
Kwuraii;
5) llanpayn FOwnaiiten [lecricaiin
Ingactpi Ko. JIta, Kurait
Imigaxmonpus, Bekrop, PK, TOB «Actpa 1) Sharda Cropchem Limited, India; Ningbo Sega Chemical Company
200 r/n IHCEKTUIIN TexHOI0 K1Y, 2) Kingtai Chemicals Co., Ltd., China; Limited, P.R. China
VYkpaina 3) TOB «Arpo06izHecpom», YKpaiHa;
4) TOB HaykoBo-BUpOoOHMYA KOMITaHIs
«KBagpary, Ykpaina;
5) TOB «IunoBariiina Kommanist «Arpo
[TpoTekmmny, Ykpaina
Imimakmonpu, Komanmop TOB «Anbda 1) TOB «binonepkiBcbkuii 3aBo1 1) «Nanjing Red Sun Co., Ltd», China;
600 r/n Excrpa, TH, Cmaprt Arpoy, [Ipenaparuuux ®opmy», Ykpaina; 2) «Yangzhou Pioneer Chemical
IHCEKTUILIA ISt VYkpaina 2)«Nanjing Red Sun Co., Ltd», China Co.,Ltd», China
MPOTPYIOBAHHSA

HaclHHA
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
N . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT 110401 TO3HAYEHHs HOTO | 3asBHMKA Ta HOTO fforo Kpaita BupoOHuk nitouoi peuoBUHHU Mpenapary
pEYOBUHU npenapaTuBHO1 KpaiHa
bopmu
Imimakmonpus, Imimaronn, PK, XoJaiHar 1) YOILJI Jlimiren, Iumis; FOITJ Jlimiren, Inmis
200 r/n THCEKTUIU Koomneparid 2) Monoo (JTaorinr) Bio-Texnomnorii Ko.
I0.A., JIto, KHP
Hinepnanau
Imigakmonpus, Kanowip,BTI - TOB «Kommanist | 1) Jiangsu Institute of Ecomones co., Ltd., | Jiangsu Institute of Ecomones co.,
700 r/xr IHCEKTHIIH ArpoxiMiuHi China; Itd.Add., China
TexuoJorii», 2) Synwill Co., Ltd., China;
VYkpaina 3) Nanjing Red Sun Co., Ltd. China
Imigakmonpu, Terpao, TH, TOB «Panroumi», | Hailir Pesticides and Chemicals Group Hailir Pesticides and Chemicals Group
600 1/n MPOTPYHHUK VYkpaina Co., Ltd, Kurait Co., Ltd, Kurait
HACIHHS
IHCEKTUIIMAHOT 111
Imimaxmonpu, KonTramop, PK, TOB «Toprosuii | Peters & Burg Kft., Hungary Jiangsu Yangnong Chemical Group,
200 r/n IHCEKTUIIHL Jim «Heptycy, China
VYkpaina
Imigaxmonpu, Anbsdazon SL,PK, | 1) TOB «Knos», | 1) Clov (Shanghai) Co., Ltd., P.R. China; Nanjing Red Sun Group Co., Ltd., P.R.
600 r/n IHCEKTHIIU/T VYkpaiHa; 2) Nanjing No.1 Pesticide Factory of Red | China
2) TOB «I'pin Sun Group Co., Ltd., P.R. China
Excnpecy,
Ykpaina
Imigakmonpus, Komanu WG, BI', | 1) TOB «Kuos», | 1) Clov (Shanghai) Co., Ltd.,P.R. Nanjing Red Sun Group Co., Ltd., P.R.
700 r/kr IHCEKTU LA THUI VYkpaina; China; China
IPOTPYHHUK 2) TOB «I'pin 2) Red Sun Group Co., P.R. China
Excnpecy,

Ykpaina




213

Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus .
. . . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . ..
BMICT JIFOYO0I IMO3HAYEHHS Horno 3aﬂBHI/IK2£Ta HOT0 fioro kpaika BupoOHuk nitouoi peuoBUHHU Mpenapary
pe4OBHUHHI IIpenapaTuBHOI KpaiHa
bopmu
Imigaknonpus, Birakc, TH/ TOB 1) Nanjing Red Sun Co., Ltd., China; Nanjing Red Sun Co., Ltd., China
300 r/n Vitax, FS, «Ximarpomapke- | 2) Nanjing Huazhou Pharmaceuticals Co.,
IHCEKTHILIAT IS TUHT», YKpaiHa Ltd., China;
MPOTPYIOBAHHS 3) Synwill Co., Ltd., China;
HACIHHSI 4) Nanjing Essence Fine-Chemical Co.,
Ltd., China;
5) Nanjing Peters Farm Bio-technology
Co., Ltd., China
Imigakmonpu, 3enir, PK/ Zenit, | TOB 1) Nanjing Red Sun Co., Ltd., China; Nanjing Red Sun Co., Ltd., China
200 r/n SL, iHCEeKTHIIH/ «Ximarpomapke- | 2) Nanjing Huazhou Pharmaceuticals Co.,
THHI», YKpaiHa Ltd., China;
3) Synwill Co., Ltd., China;
4) Nanjing Essence Fine-Chemical Co.,
Ltd., China;
5) Nanjing Peters Farm Bio-technology
Co., Ltd., China
Imigaxmonpu, Arpo3axucr, KC, | 1) TOB 1) Trustchem Co., Ltd., P.R. China; Jiangsu Kesheng Crop Science and
500 r/n IHCEKTUIIH]L «ArpoMakci», 2) Shanghai MIO Chemical CO., Ltd., Technology Co., Ltd., China
VYkpaina; 2) TOB | China
«DanpoHnr-
Ykpainay,
YkpaiHa
Iminaxsionpun, KonTamop TOB «Toprosuii | Peters & Burg Kft., Hungary Jiangsu Yangnong Chemical Group,
600 r/1 Makcu, TH, Jlim «Heptycy, China
IHCEKTHIIA IS Vkpaina
MIPOTPYIOBAHHS

HACIHHHA
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
NP . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta o
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
Iminaxnomnpun, Iminop 200 TOB «Actpakem- | 1) Astranova Tarim Ticaret ve Sanayi 1) Astranova Tarim Ticaret ve Sanayi
200 r/n SL/Kemactpa VYkpainay, A.S., TypeuunHa; A.S., TypeuunHa;
npuz 200 SL, PK, | Ykpaina 2) Astra Industrial Complex Co. For 2) Astra Industrial Complex Co. For
THCEKTUIU Fertilizers & Agrochemicals “ Astrachem”, | Fertilizers & Agrochemicals “
KopomiectBo CayniBcrka ApaBis; Astrachem”, KopomnisctBo CayiBcbka
3) Jiangsu High Hope Int’l Group Apasis;
Medicines and Health Products Imp. & 3) Jiangsu High Hope Int’1 Group
Exp. Corp. Itd., Kurait Medicines and Health Products Imp. &
Exp. Corp. Itd., Kuraii
Imimaxaonpu, Taby, KC, 3AT «ABrycr- 3AT «Asryct-ben», Pecrryomika Bimopyes | 1) Jiangsu Institute of Ecomones Co.
500 r/n IHCEKTUIIA L TSI Bem», PeciyOmika Ltd., China;
MIPOTPYIOBAHHS Bitopych 2) Shandong Sino-Agri United
HaCIHHS Biotechnology Co., Ltd., China;
3) Hebei Bestar Commerce and Trade
Co., Ltd., China;
4) Jiangsu Agrochem Laboratory Co.,
Ltd., China;
5) Anhui Jukai Agrochemical Co., Ltd.,
China;
6) Jiangsu Changging Agrochemical
Co., Ltd., China
Iminaxsionpun, Imimop ITPO, KC, | TOB «lllenkoBo | 1) TOB «lllenkoBo Arpoxim-KZ», Shanghai Shengnong Pesticide Co., Ltd,
200 1/ IHCEKTULIA I Arpoxim-KZ», PecniyOmnika Kazaxcran; P.R. China, KHP
MPOTPYIOBAHHS PecniyOmika 2) TOB «IIporpec-Cenbxo3Xim», Kuraii;
HACIHHS Kazaxcrtan 3) «Yro-Xem», Peciybnika Cep0is;

4) TOB «®panneca», Pecriybiika
binopycs




215

Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus .
. . .. . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . ..
BMICT JIF0Y01 IO3HAYCHHS Horno 3aﬂBHI/IK2£Ta 1Z(0) 0] iforo Kkpaika BupoOHuk nitouoi peuoBUHHU Mpenapary
pe4OBHUHHI IIpenapaTuBHOI KpalHa
bopmu
Iminaxnomnpun, Eneit, 311, 1) TOB 1) Jiangsu Kesheng Group Co., Ltd., P.R. | Zhenjiang Agreen Co., Ltd., P.R. China
700 r/xr IHCEKTHIIA «bamgBacuy, China;
VYkpaiHa; 2) Jiangsu Subin Agrochemical Co., Ltd.,
2) TOB P.R. China;
«JlabopaTopis 3) Zhenjiang Agreen Co., Ltd., P.R. China
HaCIHHSY,
VYkpaina
[Mipumidoc-metun, | IarepH, KE, TOB «Heptyc 1) Peters & Burg Kift., Hungary; Hunan Haili Chemical Industry Co.,
500 r/n IHCEKTHIIA JItny», Ykpaina 2) Hunan Haili Chemical Industry Co., Ltd., China

Ltd., China

[Tipumidoc-meTw,
500 r/n

Axtennik 500
EC, KE,
IHCEKTHULIAL]

Cunrenta Kpon
[Iporexmn AT,
[Beitapist

1) «kKeminoBay, JlaHis;

2) «Cunrenra Cay3 Adpika Jlimiteny,
[liBnenHo-Adpukancbka pecnyOika;

3) «I1i.Ti. Cunrenra Ingonesis», [HaoHesis;
4) «Men’rodexuepinr [Tnant Ixeit Emy»,
IanoHesid

1) «kKeminoBay, laHis;
2) «Xynan Xaimi Kemikan [ngactpi Ko.
JItn.», KHP

[Tipumidoc-meTw,

Axreik 500

Cunrenta Kpon

1) «Keminosa A/Cy, Jlanis;

1) «KeminoBa A/Cy, Jlanis;

500 r/n EC, KE, [TpoTexmn AT, 2) «Cunrenrta Cayr Adpikan, [liBanenHo- 2) «Xynan Xairi Kemikan Ingactpi Ko.
THCEKTHIIN]T [Beitnapist AdpukaHceka pecry0itika; JItn.», KHP
3) «I1i.Ti. Cunrenra Ingonesis», Inaonesis;
4) «Men’rodexuepinr [Tnant Jxei
En»,Inmonesid;
5) «Kemapk 3PTy», Yropmuna
Xnopmipudoc, Hypik, KE, TOB «Axsapiyc i | 1) Jadesheen Chemical Co., Ltd., China; 1) JSI Group Ltd., Hong Kong
500 r/m + IHCEKTUIIUT K», Ykpaina 2) Nanjing Red Sun Co., China; 2) Nanjing Red Sun Co., Ltd., China

runepmeTpus, 50 r/n

3) Gharda Chemicals Limited 48 India
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Toprosa Ha3Ba

HalimenyBanns ta Ipernapary ta HaiimenyBanus N
A N . HaiiMenyBaHHs BUpOOHHKA NIperniapary Ta o
BMICT JIiF0901 MO3HAYCHHS HOTO | 3asBHUKA Ta HOrO oro xpaia BupoOHUK [iF0u01 peYOBUHH TIpEnapary
pPCUOBHHU npenapaTuBHOT KpaiHa
bopmu
Xnopmipudoc, Hypen /1, KE, Hoy 1) doy Arpocaiiencic JItu., Xnopmipudoc: oy ArpocaiiecHic JiT,
500 r/n + THCEKTUIU ArpoCaiiencic BenukoOpuTaHnis; Benukobpuranis. HunepmerpuH:
LUIIEPMETPHH, BmOX, ABctpis 2) Noy Arpocatiencic ne Komnymo6is C.A., 1) Wenn JIta., Hinepnanau;
50 r/n Konym6is 2) baep, Bani [IpaiiBat, JITa, [nnais
Xnopmipudoc, Henni, KE, Globachem nv. 1) Globachem nv. Brustem industriepark, | Agro-Chemie Kft., Yropiuna
500 r/m + IHCEKTHIIH T Brustem Benwbris;
TUTIEPMETPHH, industriepark, 2) Agro-Chemie Kft., Yropmuna
50 r/n benbris
Xnopmipudoc, 3anm, KE, TOB «Anbpa 1) TOB «binonepkiBchkuii 3aBoJ «Nanjing Red Sun Co., Ltd», China
500 r/n+ THCeKTUIU Cwmaprt Arpo», npenapaTuBHUX Gopm», YkpaiHa;
[UTICPMETPHH, VYkpaina 2) «Nanjing Red Sun Co., Ltd.», China;
50 r/n 3) «Hemani Industries Limited», India
Xnopmipudoc, [laman, KE, TOB «Heptyc 1) Peters & Burg Kft., Hungary; Xnopmipudoc: 1) JSI Group Ltd., Hong
500 r/m + IHCEKTHIIU/T JItoy, Ykpaina 2) Agrohao Company Ltd., China; Kong; 2) Nanjing Red Sun Co., Ltd.,
[IUTICPMETPHH, 3) Nanjing Red Sun Co., Ltd., China; China. Iuniepmerpun: JSI Group Ltd.,
50 r/n 4) Gharda Chemicals Limited 48, India Hong Kong
Xnopmipudoc, Ho6:s, KE, 1) TOB 1) Hicsec JI.JI.K., Yecska PecryOiika; 1) Agrow Allied Ventures Private
500 r/n + IHCEKTUIIH]L «Toprosuii [lim 2) Agrow Allied Ventures Private Limited, Inmis;
[UTIICPMETPHH, «JlicBec-Arpo»», | Limited, Iumis; 2) Three Delta International Company,
50 r/n VYkpaiHa; 3) Weihai Hanfu Biochemical Medicine Ltd., KHP

2) TOB [icgec,
Yecbka
PecniyOmika

Co., Ltd, KHP;

4) Agro Life Science Corporation, Iumis;
5) Three Delta International Company,
Ltd., KHP
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
NP . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta o
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHHK [TiF040i pe4oBUHU MIperapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
Xnopmipudoc, JuXiop BT, TOB «Oxkean 1) Nanjing Red Sun Co., KHP; 1) Nanjing Red Sun Co., Kuraii;
500 r/m + KE,iHcekTuima [aBect», Ykpaina | 2) TOB «CrinbpHe miAIPHEMCTBO 2) Shandong Sino-Agri United
[UTIEPMETPUH, «ArpobiocunTesy», YKpaina; Biotechnology Co., KuTait
50 r/n 3) Shandong Sino-Agri United
Biotechnology Co., KHP

Xnopnipudoc, Cyodpon, KE, 1) TOB I'pyna 1) TOB «Arpoxim texHosorii», Ykpaina; | «Hanmxinr Eccene ®@aitn-Kemikan Ko.,
500 r/n + THCeKTUIU KOMITaH1i 2) TOB «®abpuka ArpoximikaTiBy, JItn», KHP
LUIIEPMETPUH, «Bitarpo», Vkpaina;
50 r/n VYkpaina; 3) «Hanmxkiar Eccene ®aita-Kewmikan Ko.,

2) TOB «Birarpo | JItn», KHP;

TIepTHEDPY, 4) «YxemssH Wkynmanp Kemikan

VYkpaina; Ingactpi I'pyn Ko, JIta», KHP;

3) Bayton 5) «lI3sucy Cybin Arpokemikan Ko.,

Company, LP. JItn», KHP;

Kanana 6) «Tpact kporn MPOTEKIITH TEXHOJIOIKI

Ko., JIto», KHP

Xnopmipudoc, [laman, KE, TOB «Toprosuii | 1) Peters & Burg Kft., Hungary; 1) Nanjing Red Sun Co., Ltd.,China —
500 r/m + IHCEKTHIIU/T Jim «Heptycy, 2) Agrohao Company Ltd., China; xmopipudoc;
[UTIICPMETPHH, VYkpaina 3) Nanjing Red Sun Co., Ltd., China; 2) JSI Group Ltd., China —
50 r/n 4) Gharda Chemicals Limited 48, India [UIICPMETPUH
Xnopmipudoc, Hopin, KE, TOB «Panromi», 1) Nanjing Red Sun Co., Ltd, KHP; Superus Co. Ltd., KHP
500 r/m + IHCEKTUIU VYkpaina 2) Pariiat Industries (India) Pvt. Ltd, Irmis;
LUTIEPMETPHH, 3) Hemani Industries Limited, Iamis;
50 r/n 4) Inpest India Pvt. Ltd, Inmis




218

Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
NP . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta o
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
Xnopmipudoc, Hypik, KE, TOB «Axsapiyc i | 1) Jadesheen Chemical Co., Ltd., China; 1) JSI Group Ltd., China;
500 r/m + IHCeKTUIIN K», Ykpaina 2) Nanjing Red Sun Co., Ltd., China; 2) Nanjing Red Sun Co., Ltd., China
UTIEPMETPHH, 3) Gharda Chemicals Limited, India
50 r/n
Xnopmipudoc, bypynr, KE, TOB «Panroni», | 1) Nanjing Red Sun Co., Ltd, KHP; Superus Co. Ltd., KHP
500 r/n + THCEKTUIU VYkpaina 2) Pariiat Industries (India) Pvt. Ltd, Innis;
TUTIEPMETPHH, 3) Hemani Industries Limited, Tamis;
50 v/n 4) Inpest India Pvt. Ltd, [umist
[HumepmerpuH, Cymnepxin 440 TOB ®danep Anwsiae [Tonscka Cr. 3. 0.0., Hunepmerpun: Arpidap C.A.., benbris.
40 r/n + KE, iHcekTuImg «Arpodiexcy, [Tonwsmia Ha 3aBogax benerii, Himeuunnau, | Xmopmipudoc: 1) oy ArpoCaiiencic,
xyopnipudoc VYkpaina [Tonpmi Ta Iamii BenukoOputanis;
400 r/n 2) 'apna Kemikans JItn, [anis
[unepmerpuH, Cynepxkin @opre | TOB ®anep Anbsanc [lonscka Cr. 3. 0.0., Hunepmerpun: ®anep Anbsac [lonascka
50 r/m+ 550 KE, «Arpodiexcy, [Tonpmia Ha 3aBoaax Iuaii, HiMmeuunnwu, Cn. 3. 0.0., [Tonkmra. Xmopmipudoc:
xyopnipudoc THCEKTHIIN]T VYkpaina [Tonpmri Ta KHP ®danep Anbsiac [lonscka Cr. 3. 0.0.,
500 r/n [Tosnbia
Cipka, 80 % w/w Tiogit JIxer 80 CUHI'EHTA «Cunrenta [Ipogakin ®@panc CACy, 1) «Ciric ®opminry, Opanitis;
WG, BI', Kpom [Ipotekmn | @paniris 2) «Ecco Paddinare CACy», Opaniis;
byHTiIMA AT, lIBetinapis 3) «Totan Paddinax Dpancy, Opaniiis;
4) «Totan Paddinax Dpancy, OpaHiiis
Cipka, 800 r/kr Kymymnroc 1D, BAC® CE, BAC® CE, Himeuunna BAC® CE, Himeuunna
BT, pynriuun Himeuunna
Cipka, 800 r/kr Jlaitdcym, BT, Arpo Jlaiid Arpo Jlaiid Caitnc Kopnopeitnn, [nzais Arpo Jlaiid Caitnc Kopnopeiiun, [nis
¢byHrinua- CaiiHc
aKapHIIHI Kopmnopeiimin,

Ianig
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Toprosa Ha3Ba

HalimenyBanns ta Ipernapary ta HaiimenyBanus N
AT . . HaiimenyBanHs BUpOOHMKa IIpenapaTy Ta o
BMICT JiF0401 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHHK [TiF040i pe4oBUHU MIperapary
PEUOBUHH MpenapaTuBHOI KpaiHa
bopmu

Cipka, 800 r/kr Arpicymn, BT, Arpo Jlaiid Arpo Jlaiid Caiinc Kopnopeiims, [nzis Arpo Jlaiid Caiinc Kopnopetims, [nzis
¢byHrinua- Caiinc
aKapuIug Kopmopeiims,

Iamia

Mamnxorne0, 750 r/kr | Mamusar, BI, UPL Europe Ltd., | 1) UPL Limited, Iamuis; UPL Limited, Inumgist
GbyHTinmg BenukoOpuranis | 2) Cerexagri B.V., Netherlands

Manxkone6, 800 r/kr | Hiran M-45, 311, | Dow 1) Hay ArpoCaiiencic ArpukynbTypai 1) Hay ArpoCaiiencic Arpikanuypain
byHTIIIA AgroSciences InBectment Xonaunr Co, JIta., KHP; IaBectmenT Xommuur Co, Jitn., KHP;

VmbX, Asctpis

2) Dow AgroSciences (Jiangsu) Co., Ltd.,
China,

3) Hoy ArpoCaiiencic ne Komomb6is C.A.,
Komym0is

2) Nay ArpoCaiiencic Kemikan Ko.
JItn., KHP

Masnkoiie0, 800 r/kr

Tliran M-45, 311,

TOB «Koptea

Kopresa Arpicaenc JIJIC (Corteva

1) oy ArpoCaiiencic [nmactpian

byHTIIMA ArpicaeHc Agriscience LLC) Ha MOTYXHOCTSX: JItna., bpazunis;
VYkpainay, 1) KopreBa Arpicaenc JIJIC, CIIIA 2) Hoy ArpoCaiiencic ([I»xanrcy) Ko.,
VYkpaina (Corteva Agriscience LLC, USA); JIta., KHP
2) Kopresa Arpicaeac @panmis C.A.C.,
Opanis (Corteva Agriscience France
S.A.S., France);
3) Hoy ArpoCaiiencic ([Ixanrcy) Ko.,
JItn., KHP;
4) Corteva Agriscience de Colombia
S.A.S., Colombia
Meramakcuin-M Cunexypa 680 TOB 1) Cimonic b.B., Hinepnanmu; Cimonic b.B., Hinepnanau
40 r/kr + mankone6 | 3I1, pyHrinua «Arpoduiiekcy, 2) ®anep Anbsanc [lonbscka Co. 3. 0.0.,
640 r/xr VYkpaina ITonwma Ha 3aBogax Iuaii, HiMmeuunnu,

TMonbmri Ta KHP
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
N . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT 110401 TO3HAYEHHs HOTO | 3asBHMKA Ta HOTO fforo Kpaita BupoOHuk nitouoi peuoBUHHU Mpenapary
pEYOBUHU npenapaTuBHO1 KpaiHa
bopmu
Mamnxore0, Pemonrans, BI', | TOB «Cimeiinunit | 1) Xanrkoy Pyimxianr Kemikan Ko., JIta., | Xaarkoy Pyimxkiaar Kemikan Ko.,
640 r/kr + MmeTana- byHTiIMAa Cany, Ykpaina KHP; JIta., KHP
keun-M, 40 r/kr 2) Inpoxem Komnani Jlimiten, KHP
Meranakcu, Tong-M, 311, TOB «Panroumi», | 1) Hailir Pesticides and Chemicals Group | Yangzhou Chemical Import & Export
80 r/kr + maHko11€0, | QyHTIIHT VYxpaina Co.,Ltd., KHP; Co. Ltd., KHP

640 r/xr

2) Hemani Industries Limited, [amis;
3) Zhejiang Heben Pesticide & Chemicals
Co., Ltd., KHP

Mertamakcun,
80 r/kr + MaHKoI1ED,
640 r/xr

Pinkore0, 311,
byHTIIIA

TOB «Toprosuii
Him «Heptycy,
VYkpaina

1) Peters & Burg Kft., Hungary;
2) Hebei Shuangji Chemical Co., Ltd.,
China

1) Yangzhou Chemical Import &
Export Co. Ltd., China;

2) Hailir Pesticides & Chemicals Group
Co., Ltd., China

Mertanakcui-M,

40 r/kr + maHko1eo0,
640 r/xr

Punomin Nonx
MZ 68 WG, BI,

byHTIIMA

Cunrenta Kpon
[Iporexmn AT,
[Beitapist

1) «Cunrenta Kpon IIporekmn MonTei
CAy, UIBeitnapis;

2) «ExcBong Texnosnomku Jlimiteny,
Todtc ®apwm et [ngacrpian Icreir,
BenmukobOpuranis;

3) «Ec.Ti.Aii. Condorexnika ITamiana
Ec.mi.Eii», ITamisa

1) Inpodin Inpactpic Jlimiten (daxeit),
Inpis;

2) «llepekcarpi biBi», Porepnam,
Hinepnannu
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaiimenyBanus N
AN . . HaiimenyBanHs BUpOOHMKa IIpenapaTy Ta o
BMICT /110401 TO3HAYEHHs HOTO | 3asBHMKA Ta HOTO fforo Kpaita BupoOHuK 11110401 peuoBHUHU Mpenapary
pE4YOBHUHHU IpenapaTUBHOI KpaiHa
bopmu

[Iponikonazon, Aprea 330 EC, CHUHI'EHTA 1) «Cunrenra Kemikams bi.Bi.» (Cenede), | Lunpoxonazoin: «Canpriro I'M6X»,

250 r/n + KE, ¢ynrinua Kpon Ilportexmn | benbris; Himeuuuna. [Iponikonason:

LATIPOKOHA3011, AT, llIBeiinapis 2) «Kemapk 3et Ep Ti», Yropuuna; 1) «Cunrenra Kpon [Iporekin

80 r/n 3) «1lipm I'MOX», HiMeuunna Moureii CA», 1IBeiinapis;
2) «HAKIJI Inpactpiz Jlimiten», [umis;
3) «/Ixianrcy CeBeHKOHTIHEHT I piH
Kewmikan Ko., JIT/I», Kurait,
4) YOmxia Kpon [Iporekun Ko., JIT/]
Kwurait

[Tpomnikonaso, Anbto [lok 330 Cunrenta Kpon 1) «Cunrenta Kpon I[Iporexmn MonTei [unpoxoHazoJ:

250 r/m + EC, KE, [TpoTexmn AT, CAy, UIBeitnapis; 1) «Canpriro I'Mm6X», Himeuunna;

UATTPOKOHA30T, byHTIIMA [Beitmapist 2) «ipm 'm6X», HiMeuunna; 2) baep, Himeuunna.

80 r/n 3) «Kemapk Keit Ed Ti», Yropmuna, [TponikoHnazo:

4) «Cunrenra [Ipogaknra ®@panc C.A.Cy,
(Ar-BiB) ®paniis;

5) «®Diteypony, Opanilis;

6) «Ec bi Em ®op™m’roneiininy, Opanitis;
7) «Cunrenta Cayc Adpika (Pty)
Jlimiteny, [TiBneHHO-adprKaHChKA
pecnyOtika

1) «Cunrenrta Kpon IIporekmn
Mounteit CAy, llIBeitnapis;

2) «BiTiEi I'm6X», HimeunHa;

3) «/Ixianrcy CeBeHKOoHTIHEHT I piH
Kewmikan Ko., JITI», Kurai;

4) «HAKIJI Inmactpi3 Jlimiteny, [nmis
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
N . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT 110401 TO3HAYEHHs HOTO | 3asBHMKA Ta HOTO fforo Kpaita BupoOHuk nitouoi peuoBUHHU Mpenapary
pEYOBUHU npenapaTuBHO1 KpaiHa
bopmu

[Ipomikonason, Anbto Kbtop 330 | Cunrenrta Kpon 1) «Cunrenra Kpom [Ipotekmia Monreit [unpoxoHasoJr:

250 r/n + EC, KE, [Tporexmn AT, CAy, UBeitnapis; 1) «Canpriro I'Mm6X», HimeuuunHa,

LATIPOKOHA3011, ¢GyHrinua [IBeiinapis 2) «Ilipm I'm6X», HimeuunHa; 2) baep, HimewyunHa.

80 r/n 3) «Kemapk Keit E¢ Ti», Yropmuna; [Tponikonazon: 1) «Cunrenra Kpon
4) «Cunrenra [Iponakiin @panc C.A.C», | IIpotexmin Monteit CAy, 1lIBeiinapis;
(Ar-BiB) ®paniis; 2) «BiTiEi I'm6X», HimeunHa;
5) «diteypony, Opanilis; 3) «/Ixianrcy CeBeHKOHTIHEHT [ piH
6) «Ec bi Em ®opm’roneiiny, Opaniris; Kemikan Ko., JITI», Kurai;
7) «Cunrenrta Cayc Adpika (Pty) 4) «HAKIJI Tamactpi3 Jlimiteny, [amais
Jlimiteny, IliBnenHo-apprukaHcbka
pecmyoitika

[Tponikonasou, Komocans Ipo, 3AT «Asryct- 3AT «Asryct-beny, Pecniyoumika binmopycs | Tebykonazomn: 1) Jiangsu Agrochem

300 r/n + ME, ¢ynrinmg Bem», PeciyOnika Laboratory Co., Ltd., China;

TeOyKOHA301, Bitopych 2) Jiangsu Sevencontinent Green

200 r/n Chemical Co., Ltd., China;

3)Shangyu Nutrichem Company
Limited, China;

4) Jiangsu Sword Agrochemicals Co.,
Ltd., China.

[Tponikonazod: 1) Jiangsu Agrochem
Laboratory Co., Ltd., China;
2)Jiangsu Sevencontinent Green
Chemical Co., Ltd., China;

3) Zhejiang Heben Pesticide &
Chemicals Co.,Ltd., China;

4) Jiangsu Institute of Ecomones Co.
Ltd., China
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Toprosa Ha3Ba

HaitmenyBanus ta npenapary Ta HaitmenyBanus N
N . . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta . .
BMICT JTIFOYO1 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHUK [iF0901 peHOBHUHU TIperiapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu

[Ipomikonason, Jlazep IIpo, ME, | 3AT «Asrycrt- 3AT «Asryct-bem», Pecriyonika bimopycs | Tebykonazoon:

300 r/;m + GbyHrinmg beny, PecryOutika 1) Jiangsu Agrochem Laboratory Co.,

TeOyKOHA301, Binopycs Ltd., China;

200 r/n 2) Jiangsu Sevencontinent Green
Chemical Co., Ltd., China;
3)Shangyu Nutrichem Company
Limited, China;

4) Jiangsu Sword Agrochemicals Co.,
Ltd., China.

[Mpomikonasoun: 1) Jiangsu Agrochem
Laboratory Co., Ltd., China;
2)Jiangsu Sevencontinent Green
Chemical Co., Ltd., China;

3) Zhejiang Heben Pesticide &
Chemicals Co.,Ltd., China;

4) Jiangsu Institute of Ecomones Co.
Ltd., China

[Iponikonasou, Craiiep 500 KE, TOB ®anep Anbsanc [lonscka Cu. 3. 0.0., [TponikoHazo:

300 r/m + byHTiIMA «Arpodekcy, ITonemia Ha 3aBogax Iuaii, ITanii, Icnanii, danep Anbsiac [Tonscka C. 3. 0.0.,

TeOyKOHA30J1 VYkpaina Himeuunnu, [onsmi, KHP [Tosb1a.

200 r/n TebykoHazoun:

1) ®anep Anbsac Iloabscka C. 3. 0.0.,
ITonpmia;
2) Cimonic b.B., Hinepnanau
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Toprosa Ha3Ba

HalimenyBanns ta Ipernapary ta HaiimenyBanus N
NP . . HaiimenyBaHHs BUPOOHHKA Mpenapary Ta o
BMICT JiF0401 TO3HAUEHHSA HOTO | 3asBHUKA Ta foro fioro kpaia BupoOHHK [TiF040i pe4oBUHU MIperapary
pEYOBHHHU MpermapaTUBHOT KpaiHa
bopmu
Hunpoauuin, Xopyc 75 WG, CHUHI'EHTA 1) «Cunrenra Kpon [Iporekiin MonTei [Munpoaunin: «Cunrenra Kpom
750 r/kr BT, dynrinua Kpom [Ipotexmn | CAy, HBeitnapis; [Tporexrn Monteit CAy, [lBeinapis
AT, llIBeiinapis 2) «ExcBoung Texknonomxu Jlimiteny,
BunukoGpuranis;
3) «Kemapk Keit E¢ Ti», Yropmuna;
4) «Ec.Ti.Ail. CondoTtexHika Itamiana
Ec.I1i.Ei.», ITamis
[unpoauuin, Kantop, KKP, TOB «lllenkoBo | 1) TOB «lllenkoBo Arpoxim-KZ», Shanghai MI1O Chemical Co.,Ltd.,
200 r/n byHTiIHL ArpoximM-KZ», PecnyOnika Kazaxcran; China
PecniyOnika 2) TOB «Iporpec-Cenbxo3Xim», PK,
Kazaxcran PecmyOiika binmopych
[unpoauuin, Ipiam, KE, 3AT «ABrycr- 1) BAT «Asryct-ben», PecniyOitika 1) Shaanxi Hengrun Chemical Industry
250 r/n GbyHrinmg Bem», Pecniyonika | Bimopycs; Co., Ltd., China;
binopycs 2) Yanwkoy Asryct Arpokem Komnani 2) Zhejiang Heben Pesticide &
Jimiren», KHP Chemicals Co.,Ltd., China;
3) Jiangsu Agrochem Laboratory Co.,
Ltd., China
Tebykonazou, Komngoit, KE, Shandong 1) Shandong Weifang Rainbow Chemical | 1) Shandong Weifang Rainbow
167 r/n + GbyHrinmg Weifang Rainbow | Co., Ltd., Kurai; Chemical Co., Ltd., Kutaii
TpHaIiMEHOIL, Chemical Co., 2) Rainbow Agrosciences (Panama) S.A.,
43 r/n + Ltd., China ITanama
CIIPOKCaMIiH,
250 r/n

IIpumimku: BiTOMOCTI 3 Iep>KaBHOTO PEECTPY MECTUIHIIB 1 arpOXiMiKaTiB, JO3BOJICHUX IO BUKOPUCTaHHS B YKpaini (2020-2021 pp.)




