HHPOBJIEMHI TEMHA
PROBLEMATIC TOPICS

DOI: 10.33273/2663-4570-2025-98-1-7-23
YAK 615.9: 504.054:632.95

O.0. Baceuyska, A.A. Oemiy, M.T. Mpoaanuyk, M.I. XXmiHbko
LepxasHe nianpuemcTso «Haykosuii LEHTD NpeBEHTUBHOI

TOKCHKOIOTT, Xap40BOI i XiMidHOT Be3neku imeHi akapemika

JI.I. Menseas Minictepctaa oxoporu 3gopos’s Ykpaikms, m. Kuis, Ykpaia

AOCNIAKEHHA EKOTOKCU4YHOCTI
TA OUIHKA HEBE3NMEYHOCTI NECTULUMAIB ANA AOBKIINA

PE3IOME. JlocrioxcenHs eKOmMOKCUKONOSTYHUX B1ACIUBOCHIEN HOBUX NPenapamugHux oopm necmuytioig ma oyiHKa HebeneuHocni
0715 HeYiNbOBUX 00 €Ki O0BKILIA € HAO3BUUAIHO BANCTUBUM NPU BUPIUUEHHI NUMAHHA 000 BNPOBAOJICEHHS IX Y NPAKMUKY CLTbCbKO-
20 eocnodapcmea 3a npusHaueHHsM. lipoyedypa oyinku nomenyitiHol HebesneKu necmuyudie 0 O0BKINIA [ BUMOSU U000 0ePHCABHOL
Mema. Y3aeanonumu 0CHOGHI 6UMO2U U0A0 eKOMOKCUKOTOIUHUX QOCTIONCEHb Ma OYIHKU Hebe3neyHoCmi necmuyudis o Heyiny-
08UX Mecm-00’ekmié 008KLLIA. BusHauumu Kiacu Hebe3neuHoChi Ho8UX NpenapamueHux Qopm necmuyuoie 0 Ha3eMHUX | 6OOHUX
Op2aHizmie.

Mamepianu ma memoou. Hayxosuii ananiz HopmamugHo-npasosux ookymenmie €C i Vipainu 3 eKomokcukono2iynux 0ociodcers
000 00cA2Y MOKCUKONOIUHUX OOCTIOJICEHb 3NeICHO 60 NpUsHAUEHHS 3ac00i8 3axucmy pociau. Oyinumu 20cmpy MOKCUYHiCHb ma
NOMeHYIIHUL PUSUK necmuyudig Onis Heyinbosux 00 ekmig doskinia. ¥ pobomi suxopucmani memoou, pekomernodosari OECP, ujooo
BUBHAUEHHS 20CHIPOI eKOMOKCUYHOCHI NeCIuytioig ma iHWUX XiMIYHUX peyosuH Ol 00 '€KMie B00H020 Ma HA3EMHO20 Cepedosuud.
Pesynvmamu. Busnaueno ochoshi umozu 00 nposedeHsi ekomokCUKoI02iunux 0ocaiodcens, wjo pexomenoosani OECP, sucsimneno
Kpumepii 20cmpoi ma XpoHiuHoi MOKCUyHOCMI 071 HeYinboBUX 00 €KMI6 I OCHOBHI NIOX00U W00 OYIHKU NOMEHYIIHO20 PUSUKY
necmuyuoie 3 SUKOPUCIAHHAM KIHYeBUX MOKCUKOLOZIYHUX TMOYOK [ KoeqhiyicHmis, AKi NOEOHYIOMb eKCno3uyiro ma egexm.
Hocrioxcerno cocmpy mokcuunicms 9 Hosux npenapamusnux gopm necmuydig 0 IPYHMOBUX MIKDOOP2AHIZMIB, 00U08UX XPOOAKIE,
00oicin, nmaxis, OagHiti, 6odopocmeli ma pud. Bemaroeneno, wjo 3a cocmporo mokcuuricnio 01 pub, oapuitt ma 6Axcin npenapamu
Topcioa, KE; Ipesudenm, KC; T'omika, KC i Fokcep, KC € «Oyosice mokcuuHumMuy, o 00yMOGIeHO HAABHICHIO 8 IXHbOMY CKIAOI
nipempoioie ma HeoHixomuroiois. /1 so0opocmeit HaliOinbIU HebesneuHuM ceped 00caiodxceHux npenapamie € decuxarnm Cropniow
Maxci, PK Ha ochogi Oukeam oubpomioy, wo 00yMOBIeHO 11020 CeneKMUsHOK OI€I0 Ha POCTUHHUL OPSAHIZM.

Bucnogku. 1. Y3aeanvneno ocnogHi sumozt wjooo eKomOKCUKONOIUHUX AOCTIONHceHb ma OyinKy Hebesneunocmi necmuyudie 0is
Heyinbosux mecm-06 ekmig 00sxinia. Qbcie eKomoKCUKONO2IUHUX  00CTIONCeHb 01 PI3HUX 3AC00i8 3aXUCMY POCIUH 00yMOGIeHuUll
IXHIM NPUBHAYEHHAM, YMOBAMU 3ACMOCYBAHHS, KOHMAKMOM 3 O08KILIAM. Bonu nosunni 6asyeamuce Ha €OUHUX PeKOMEHOOBAHUX
memooax OECP, 3 dompumannsim cmanoapmie GLP, na nopmax, npasuiax ma 6Kasiskax wjooo 3adesneyentst y3200icenocmi ma
docmosipHocmi pe3ynbmamis 1adopamopHux dociioocens. 2. Cepeo uguenux npenapamie waumoxcuunimumu (1 knac Hebesneuro-
cmi) € incexmuyuou Topcida, KE, IIpesudenm, KC; Tomixa, KC i boxcep, KC. Hatibinow uymausumu udamu 00 HuX € pubu, paxo-
nodiowi ma 6daxconu. Lle 0bymosneHo Hassuicmio 8 ixHboMy cKiadi nipempoioie ma HeoHikomuroiois. 3. i eodopocmeli HaubdLIbLu
moxkcuunum (1 kiac nebesneunocmi) € npenapam na ocrosi Oukeam oudpomidy Cropnion Maxci, PK, wo 06ymosnero tioeo yinbosum
npusnauenHam. 4. J[ia nmaxis, [pyHMosux Mikpoopeanizmie i 0ouosux Xxpobaxis 6ci 00ciioxceri npenapamu 8ioHocimvcs 00 3 Kiacy
nebesneurnocmi abo ne knacugixyomocs, 3a gunamrom npenapamig boxcep, KC ma Ilpesudenm, KC, axi 3a 20cmpoio moKkcuuHicmio
013 dowyosux xpobakie gioHocamocs 0o 1 i 2 knacy Hebesneurocmi 8i0n08ioHo.

Knrouogi cnosa: necmuyuou, Heyinbosi mecm-00 €kmu, MoKCUYHiCHb, Hebe3neunicmy, NOMeHYiuHul pUsuK
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ECOTOXICITY RESEARCH AND ENVIRONMENTAL HAZARD ASSESSMENT OF PESTICIDES

ABSTRACT. Investigating the ecotoxicological properties of new pesticide formulations and assessing their hazard to non-target
environmental organisms is crucial when deciding whether to introduce them into agricultural practice. The procedure for assessing
the potential environmental hazards of pesticides, as well as the requirements for their state registration in Ukraine, are regulated by
relevant legislation, regulations and guidelines.

Aim. To summarize the basic requirements for ecotoxicological studies and the hazard assessment of pesticides for non-target envi-
ronmental test organisms, and to determine the hazard classes of new pesticide formulations for terrestrial and aquatic organisms.
Materials and Methods. This study involves a scientific analysis of EU and Ukrainian regulatory documents on ecotoxicological stud-
ies, focusing on the scope of toxicological testing based on the purpose of plant protection products. It assesses the acute toxicity and
potential risk of pesticides to non-target environmental organisms. The methodology is based on OECD-recommended procedures for
determining the acute ecotoxicity of pesticides and other chemicals in both aquatic and terrestrial environments.

Results. The main OECD-recommended requirements for conducting ecotoxicological studies are outlined. Criteria for assessing
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acute and chronic toxicity in non-target organisms are presented, along with key approaches for evaluating the potential risk of pes-
ticides using toxicological endpoints and indices that combine exposure and effect. The acute toxicity of nine new pesticide formula-
tions was assessed for soil microorganisms, earthworms, bees, birds, daphnia, algae, and fish. The preparations Torsida, EC;
President, SC; Gotika, SC; and Boxer, SC were found to be highly toxic to fish, daphnia, and bees, primarily due to the presence of
pyrethroids and neonicotinoids. Among the studied products, the desiccant Scorpion Maxi, SL—based on diquat dibromide—was the
most toxic to algae, owing to its selective phytotoxic effects.

Conclusions. 1.The primary requirements for ecotoxicological studies and the assessment of pesticide hazards to non-target test
organisms are summarized. The scope of ecotoxicological evaluation for plant protection products depends on their intended use, envi-
ronmental exposure, and application conditions. To ensure consistency and reliability of test results, standardized OECD methods must
be applied, along with adherence to GLP rules, regulations, and guidelines. 2. Among the tested products, the most toxic (hazard class
Acute 1) are the insecticides Torsida, EC; President, SC; Gotika, SC; and Boxer, SC. The most sensitive species to these formulations
are fish, crustaceans, and bees, which correlates with the presence of pyrethroids and neonicotinoids. 3. For algae, the most toxic prod-
uct (hazard class Acute 1) is Scorpion Maxi, SL, based on diquat dibromide, consistent with its mode of action. 4. For birds, soil
microorganisms, and earthworms, all tested formulations fall under hazard class 3 or are unclassified, except for Boxer, SC and

President, SC, which are categorized as hazard classes 1 and 2 respectively based on their acute toxicity to earthworms.
Keywords: pesticides, non-target test objects, toxicity, hazard, potential risk

Cepen 3a0pyaHIOBauiB JOBKULIS HUHI Haii-
OibI1 HEeOE3MEeYHUMH € XIMIYHI PEYOBHHH Pi3-
HOTO TPU3HAYCHHSI, 30KpEMa 3aco0M 3aXHUCTY
POCIIMH, CTIYH1 BOJY MPOMHUCIIOBHX 1 (papMarieB-
TUYHUX MIIINPUEMCTB, TBAPUHHUIBKUX (epm,
CTOKHM KOMYHaJbHUX TOCIIOJIAPCTB, MTPOMHUCIIOBI
BIJIXOZM, BUKUIU TPAHCIIOPTHHUX 3ac00iB, Biii-
CBHKOBO-TIPOMHUCIIOBOTO KOMIIJIEKCY, aTOMHHX
eJeKTPOCTaHIi Tomo. BoHm TpuBamuii yac
MEPCUCTYIOTh y TPYHTI, BOJI1, TOBITP1 Ta YHHSTh
HEraTUBHUU BIUIMB HA JKUTTEASUIBHICTD PI3HUX
MpeICTaBHUKIB arpobionenosy [1, 2].

[Momo mectunmaiB, GOpMyBaHHS pPE3UCTEH-
THOCTI TIOIYJISIIN IIKIJHUKIB 10 1HCEKTHUITUIIB
00yMOBITIOE 30UTBIIICHHS HOPMH BUTpAT 3ac00y
3aXUCTy POCIMH ab0 3aCTOCOBYBAaHHSI KOMOIHO-
BaHUX IMpenapariB. Lle BiAMOBIAHO 30LIBIIYE
XIMIYHE HABaHTAKEHHS HA JOBKULIA Ta MOXE
MiBUIYBAaTH TOKCUYHY 0 Ha OPTaHi3M MeIl-
KaHI[IB BOJSHOTO Ta HA3€MHOTO cepenoBuia [3].
Kpim TOrO, sIK 3a3Ha4eHO B poOOTi [4], 3011b-
IIEHHS! B OCTaHHI POKW YUCEIBHOCTI (hiTomaro-
TeHHUX MIKPOMILIETIB B arpoleH03ax, skl CIpH-
YUHSIOTh CMaJlaxd XBOPOO pPOCIWH, MOTpedye
IHTEHCHUBHOTO 3aCTOCYBAaHHS TECTUIUIIB, IO
TaKOX MOCUIIIOE aHTPOIIOTEHHUHN THUCK Ha 010Ty
Ta MOYKE TIPU3BECTH /10 HEOAKaHUX HACIIIKIB.

HerartuBHuii BIUIMB NECTULMIIB PI3HOTO
MOKOJIIHHS Ha 010Ty MPICHUX BOAONM YKpaiHH,
a camMe 3000€HTOC, 300TUIAHKTOH, (DITOTIaHK-
TOH, IITMPOKO BHUCBITICHO B poborax [5, 6]. 3a
HaBEJICHUMH JaHUMH [S], HAaHOUIBIIT TOKCUYIHH-
Mu s gadHid € Tpudaokcuctpodin JIKs, —
0,0009 wmr/a, numoxcuctpobin — JIK5, —
0,042mr/n, 6era-umdmytpus JIKs, — 0,00002 mr/m,
nensrametpud JIKs, — 0,0126 mr/n, dbokcum
JIKs, — 0,000002 mr/mn, mamarion JIKsy — 0,003 mr/m,
tupam JIKsy — 0,013 mr/n ta inmi. Takwii xe
BILTUB Ha (DITOTUTAHKTOH CITPABJISIOTH TIECTHUITH-
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Among the environmental pollutants, the
most dangerous at present are chemical sub-
stances of various origin, in particular plant
protection products, wastewater from indus-
trial and pharmaceutical enterprises, live-
stock farms, municipal wastewater, industrial
waste; emissions from vehicles, the agricul-
tural and industrial complex, nuclear power
plants, etc. They persist for a long time in
soil, water, air and have a negative impact on
the vital activity of various representatives of
the agrobiocenosis [1, 2].

As for pesticides, the formation of resis-
tance of pest populations to insecticides leads
to an increase in the volume of consumption
of plant protection products or the use of
combined preparations. This accordingly
increases the chemical load on the environ-
ment and can increase the toxic effect on the
body of aquatic and terrestrial inhabitants [3].
In addition, as noted in [4], the increase in the
number of phytopathogenic micromycetes in
agrocenoses in recent years, which cause out-
breaks of plant diseases, requires intensive
use of pesticides, which also increases
anthropogenic pressure on biota and can lead
to undesirable consequences.

The negative impact of pesticides of differ-
ent generations on the biota of freshwater
reservoirs of Ukraine, namely zoobenthos,
zooplankton, phytoplankton, is widely cov-
ered in works [5, 6]. According to the data
provided [5], the most toxic for daphnia are
trifloxystrobin LDs, — 0.0009 mg/1, dimoxys-
trobin LDs, — 0.042 mg/l, beta-cyfluthrin
LDs, — 0.00002 mg/l, deltamethrin LDs, —
0.0126 mg/l, phoxim LDs, — 0.000002 mg/I,
malathion LDs, — 0.003 mg/l, thiram LDs, —
0.013 mg/l and others. The same effect on
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T, 0COOJTMBO B TTOETHAHHI 3 HAPTONIPOAYKTaAMH
Ta TMOBEPXHEBO-aKTUBHHUMU pPEUYOBHHAMHU —
Jiepo3ai, TMOXiJHI CEYOBUHHU, TPUA3WUHU, XJIO-
popraniuHi crionyku. Ha pu6 OiabIIicTh mecTu-
UJIB i€ SK HEPBOBO-TIAPATITHYHI OTPYTH.
[XHS TOKCHYHICTD [UTs pub 3a7EKUTH Big XiMid-
HOT TIPUPOIU MiF040i PEYOBHHHM, PEUENTYpPH Ta
JI03U TIpernapary, BUJy Ta BIKy puOu, TemIiiepa-
Typu BOIU Ta BMICTY B HIH KHCHIO 1 COJEH.
Mormonp pu6® OiTBII YyTJIMBA 10 TICCTUIIUIIB,
HIX JOPOCIi PUOH.

Cepen mocmimkeHnx (yHrinuais [6] HagBu-
COKMH Ta BHCOKHH CTYNiHb TOKCHYHOCTI
JUIS BOJIHUX €KOCHCTEM MAarTh Ipenaparu
@niatr Crap ta Cxop. Ilokazana mixBHIOBa
YyTJIUBICTh Y PaKOMoAiOHUX 1 pHO, YyTIUBICTH
0 1HCEKTHUIWAIB 3HWXYyBajlach Yy pSIi:
Ostracoda sp. — Daphnia sp. — Danio sp.;
koporioBi pubu pomy Danio Hamilton 1822
Oynu O17IbII Yy TJIMBUMHU JI0 BIUIMBY (PyHIILUAIB,
HIDK IHCEKTHUIIUIIB.

Buxopnsuu 3 HaBeACHUX JaHUX, JTOCITIHKCHHS
€KOTOKCHKOJIOTTYHUX BJIACTUBOCTEH Ta OL[IHKH
MOTEHIIMHOT HEOE3MEYHOCTI XIMIYHHX pPedo-
BHUH, 30KpeMa MIIOYWX PEYOBHH TECTHIIHIIB,
iXHIX TpemapaTUBHUX (HOpM, IS HEIMUTbOBUX
00’€KTIB JIOBKULIS € HAA3BUYAMHO Ba)KIMBHUM,
JUTSI TIPOTHO3YBAaHHS HEOE3MEYHOCTI Ta OIIHKH
PU3WKY JUIS )KUBHX OpPTraHi3MiB, pO3pOOKH 3aco-
01B 1 3aX0/11B 3aM00ITaHHSA MIKiJIMBOMY BILTHBO-
Bl Ha JJOBKULJISI, @ TAKOXK JJIS1 BUPIIIICHHS TTUTAaHb
IOJI0 JIEp’KaBHUX BUMPOOyBaHb Ta IXHBOTO
BIIPOBA/DKEHHSI B MPAKTUKY CUIBCHKOTO TOCIIO-
JIapCTBa 3a MPU3HAYCHHSIM.

Merta. Y3arajgpHUTH OCHOBHI BUMOTH IIIOJIO
€KOTOKCUKOJIOTIYHUX JOCHIUKEHb Ta OLIHUTH
HeOE3IEeUYHICTh IECTUILUAIB IS HEIUILOBHUX
TECT-00’€KTIB MOBKILISA. Bu3HauuTu Kiacu
HEOE3MEeYHOCTI HOBHX IMpenapatuBHUX (Hopm
MECTUIINIIB JTsl HA3€MHUX 1 BOJHUX OPTaHi3MIB.

Marepiaaun ta meroam. [IpoBeaeHo Hayko-
BUI aHaJI3 HOPMATHBHO-TIPABOBUX JTOKYMEHTIB
3 EKOTOKCHKOJIOTTYHHMX JIOCIIDKeHb, 30KpeMa
BHUMOT IIIOJI0 OOCSTY TOKCHKOJOTTYHHUX HOCII-
JKEHb 3QJICKHO BiJl MPU3HAYCHHS 3aC00y 3axuc-
Ty POCJIMH, OLIHEHO TOCTPY TOKCHYHICTh Ta
MOTCHITIHHAN PHU3UK TECTHIUAIB I HEILIbO-
BHX 00’ €KTIB HABKOJUIITHBOTO CEPEAOBHIIIA.

ExcniepuMeHTanbHO JOCHIIKEHO TOCTPY
€KOTOKCHYHICTh 9 HOBHUX MpenaparuBHUX (HopM
MEeCTHUIU/IIB, 3asBJICHUX HAa PEECTpAIlI0 B
VYxpaini TOB «Heprtyc JIT/]», Ykpaina.

st mocikeHs Oya0 OTpUMaHO Taki 010710~
riual Tect-00’exktn: Bomopocti Chlorella vul-
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phytoplankton is exerted by pesticides, espe-
cially in combination with petroleum products
and surfactants — derosal, urea derivatives, tri-
azines, organochlorine compounds. Most pes-
ticides act on fish as nerve agents. Their toxi-
city to fish depends on the chemical nature of
the active substance, the formulation and dose
of the preparation, the type and age of the fish,
the temperature of the water and the content of
oxygen and salts in it. Young fish are more
sensitive to pesticides than adult fish.

Among the fungicides studied [6] Flint
Star and Skor preparations have high and
very high toxicity for aquatic ecosystems.
Cross-species sensitivity was shown in crus-
taceans and fish, sensitivity to insecticides
decreased in the following: Ostracoda sp. —
Daphnia sp. — Danio sp.; cyprinid fish of the
genus Danio Hamilton 1822 were more sen-
sitive to fungicides than insecticides.

Based on the above data, the study of eco-
toxicological properties and assessment of
the potential hazardousness of chemical sub-
stances, in particular the active ingredients of
pesticides, their preparative forms, for non-
target environmental objects is extremely
important for predicting the hazardousness
and assessing the risk for living organisms,
developing means and measures to prevent
harmful effects on the environment, as well
as for resolving issues related to state tests
and their implementation in agricultural
practice for their intended purpose.

Aim. To summarize the basic requirements
for ecotoxicological studies and the hazard
assessment of pesticides for non-target envi-
ronmental test organisms, and to determine
the hazard classes of new pesticide formula-
tions for terrestrial and aquatic organisms.

Materials and Methods. A scientific anal-
ysis of regulatory documents on ecotoxicolog-
ical studies was conducted, in particular, of
the requirements for the scope of toxicological
studies depending on the purpose of the plant
protection product, and the acute toxicity and
potential risk of pesticides for non-target envi-
ronmental objects were assessed.

Acute ecotoxicity of nine new preparative
forms of pesticides applied for registration in
Ukraine by «Nertus LLCy», Ukraine, was
experimentally investigated.

The following biological test objects were
obtained for the research: Chlorella algae vul-
garis — from the depository of the M.G.
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garis — 13 geno3utapito [HCTUTYTy OOTaHIKH M.
M.I"Xononnoro HAH Vkpainu, Omxonu Apis
mellifera — 3 maciku xadeapu OIKUIBHHUIITBA
HamjonaneHoro yHisepcuteTy Oiopecypcis Ta
NPUPOJOKOPUCTYBAHHS YKpaiHH, TOLIOBI Xpo-
6axu Eisenia fetida, pubu rynmi Poecilia reticu-
lata, nabmii Daphnia magna npuabawi 3i crie-
[IaJI130BaHUX Mara3uHiB, NTaxXxu (SAMOHCHKI
nepenena Coturnix Japonic) — 31 pepMepChKOTO
posmutigauka I «lami 2001». Bouu ytpumy-
Bajuch y pekomenaoBanux OECP (Opranizaris
€KOHOMIYHOTO CHIBPOOITHHUIITBA 1 PO3BUTKY)
YMOBAaxX 3 CyBOPHUM JIOTPUMAHHSM MiKpOKJIIMa-
TUYHUX [apaMeTpiB.

ExcriepuMeHTaIbH1 TOCTIKEHHST TTPOBEJICHI
y BIJMOBIHOCTI 3 TPHUHIMIAMU Ol10E€TUKH Ta
puMoramMu Komicii 3 MHUTaHbp €THUKU MEIUYHUX
Ta O1OJOTIYHUX JNOCIIIKEeHb Jlep)aBHOTO Mij-
npueMcTBa ,,HaykoBuii LIEHTp NPEBEHTUBHOI
TOKCHKOJIOT1I, XapyoBOI Ta XIMIYHOI Oe3reKku
iMeHi akazgemika JI.I. Menens MiHicTepcTBa
OXOpPOHHU 37I0POB’sl YKpaiHu™ .

['ocTpy TOKCHYHICTB JJIsl IPEICTABHUKIB BOJI-
HOT €KOCHCTEMH JIOCITIIKYBAJIU 32 BaJIiJOBAaHUMU
B HaykoBomy LeHTpi merogamu OECP: OECP
201 (TecT Ha MPUTHIYEHHS POCTY MPICHOBOIHUX
BoJIOpocTel Ta mianoobakrepiit), OECP 202 (tect
Ha roctpy imMmoOuTzamio naguii), OECP 203
(TecT Ha TOCTPY TOKCHYHICTB Juis puod). [octpy
TOKCUYHICTB JUIs MPEICTaBHUKIB HA3eMHOI €KO-
CHUCTEMH JIOCIIIJ)KYBAJIU 32 HACTYITHUMHU BaJIiJI0-
Banumu merogamu - OECP 207 (TecT Ha rocTpy
TOKCHYHICTh Ui 3emMiisiHuX XxpobakiB), OECP
213 (Tect Ha TOCTPYy TOKCHYHICTb Ui OJUKLI),
OECP 216 (rpyHTOB1 MIKpOOpPTraHi3MH: BULIPOOY-
BaHHS Ha a30THY TpaHcdopmariro), OECP 217
(TpyHTOBI MIKpPOOpPraHi3MH: BHUIPOOYBaHHS Ha
neperBoperHst Byrieio), OECP 223 (tect Ha
rOCTPY OpajibHy TOKCHUYHICTB JUIS MITAXiB).

Knacudikamito mpenapariB 3a rocTpolO TOK-
CUYHICTIO 3MIHCHIOBAJIN BIOMOBIIHO 10 [T100ain-
HOi rapMmoHi3oBaHoi knacugikamii (GHS) — mns
00’€exTiB BOHOI [7] Ta Ha3eMHOI eKocucteM [8].

Pesyabratn. BumMoru miono mnpoueaypu
OILIIHKHU IOTEHIIINHOT HEOE3IMEYHOCT] IECTHIIH-
JIB Ji71s1 00’ €KTIB JOBKULJIS Ta IXHHOTO BIIPOBAJI-
JKEHHSI B TPAKTUKY CLIBCHKOIO TOCIONapCTBa
PEryIIOI0ThCS BIOBIIHUMU KEPIBHUMH JOKY-
MEHTaMH Ta 3aKOHaMH.

OcHoBHI kepiBHI JokyMeHTH €C:

* REGULATION (EC) Ne 1107/2009 OF THE

EUROPEAN PARLIAMENT AND OF THE

COUNCIL of 21 October 2009 concerning
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Kholodny Institute of Botany, NAS of
Ukraine, Apis bees mellifera — from the apiary
of the Department of Beekeeping of the
National University of Life and Environmental
Studies of Ukraine, earthworms Eisenia fetida,
guppy fish Poecilia reticulata, Daphnia magna
purchased from specialty stores, birds
(Japanese quail Coturnix Japonic) — from the
farm nursery of PE Dali 2001. They were kept
in conditions recommended by the OECD
(Organization for Economic Co-operation and
Develop-ment) with strict adherence to micro-
climatic parameters.

Experimental studies were conducted in
accordance with the principles of bioethics
and the requirements of the Commission on
Ethics of Medical and Biological Research of
the State Enterprise Research Centre of
Preventive Toxicology, Food and Chemical
Safety named after L.I. Medved, Ministry of
Healthcare of Ukraine.

Acute toxicity to aquatic ecosystem repre-
sentatives was studied using OECD methods
validated at the scientific center: OECD 201
(freshwater algae and cyanobacteria growth
inhibition test), OECD 202 (daphnia acute
immobilization test), OECD 203 (fish acute
toxicity test). Acute toxicity to terrestrial
ecosystem representatives was studied using
the following validated methods — OECD
207 (earthworm acute toxicity test), OECD
213 (bee acute toxicity test), OECD 216 (soil
microorganisms: nitrogen transformation
test), OECD 217 (soil microorganisms: car-
bon transformation test), OECD 223 (bird
acute oral toxicity test).

Classification of preparations by acute tox-
icity was carried out in accordance with the
Globally Harmonized System of Classification
and Labelling of Chemicals (GHS) for aquatic
[7] and terrestrial ecosystems [8].

Results. Requirements for the procedure of
assessing the potential hazardousness of pesti-
cides to environmental objects and their imple-
mentation in agricultural practice are regulated
by relevant guidance documents and laws.

Main EU guiding documents:
 REGULATION (EC) No. 1107/2009 OF

THE EUROPEAN PARLIAMENT AND

OF THE COUNCIL of 21 October 2009

concerning the placing of plant protection

products on the market and repealing

Council Directives 79/117/EEC and

91/414/EEC;
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the placing of plant protection products on
the market and repealing Council Directives
79/117/EEC and 91/414/EEC;

» Commission Regulation (EU) Ne 284/2013 of
1 March 2013 setting out the data require-
ments for plant protection products, in accor-
dance with Regulation (EC) Ne 1107/2009 of
the European Parliament and of the Council
concerning the placing of plant protection
products on the market;

» Commission Regulation (EU) Ne 283/2013 of
1 March 2013 setting out the data require-
ments for active substances, in accordance
with Regulation (EC) Ne 1107/2009 of the
European Parliament and of the Council con-
cerning the placing of plant protection prod-
ucts on the market.

B Vxkpaini orinka HeOe3MeYHOCTI Ta peecTpa-

I1isT IECTUIIHIIB PETYIIOIOTHCS:

— 3axoHamn Yikpainn «IIpo OWIHKY BrUmBYy Ha
JOBKUTID Ta «[ Ipo mecTuimm i arpoximMikariy;

— IlocranoBamu KaGinety MinicTpiB Ykpainu
Ne 295 Binm 04.03.1996 “TIpo 3arBepmKeHHS
Iopsiziky npoBeneHHs IePIKABHUX BHIIPOOY-
BaHb, ICPXKABHOI peecTpallii Ta nepepeecTpa-
Iii MeCTUIUIB 1 an0X1M1KaT1B JI03BOJICHHX
JI0 BUKOpPHCTaHHS B Ykpaini’; Ne 312 Bifg
18.04.2018 “IIpo 3arBepmxenHsi Ilopsnaky
MPOBEJCHHS EKOJIOr0-eKCTIIEPTHOI OLIHKHU
MartepiajiB, OJaHUX I PEECTpallii mecTu-
nuaiB 1 arpoximikariBy; Ne 996 Bifg
08.09.2023 “IIpo 3arBepmxeHHsi [lopsaky
YHOOBHOBAXXEHHSI MiANPHEMCTB, YCTaHOB,
opraHizamii Ha TPOBENEHHS JepKaBHUX
BHIIPOOYBAHb 3 METOI0 0IOMOrivHOi, eKoso-
TIYHOI Ta TOKCHKOIOTO-TIri€HIYHOI OLIHKH
JUIA 11iJIeH IepyKaBHOI peecTpallii MecTUIU/IIB
1 arpoximikariB Ta BHECEHHS 3MiH 0
[Toctanosu KaGinery MinicTpiB Ykpainu Bif
4 6epesns 1996 p. Ne 2957,
3rifHO 3 MMM JTOKYMEHTaMH KEepiBHUIITBO

peecTpaltiero 3aco0iB 3aXHCTy POCIHUH TOKIIaIe-

HO Ha MiHiCTepCTBo 3aXUCTY JOBKULISA Ta MPH-

POMHHX pecypciB YKpaiHH, sKe YIOBHOBAXKYE

npodiTbHI yCTAaHOBU Ha NPOBE/ICHHS 0CTi -

JKEHD Ta €KCTICPTH3H PeECTPALIHHIX MaTepiasliB

Ha BIJMOBITHICTH BUMOTaM IIOJ0 Oi0JOTi4HOT

e(eKTUBHOCTI Tpemapary, Horo Oe3meyHOCTi

JUIS HABKOJIMIIHBOTO TPUPOIHOTO CEpEeIOBUILA,

30KpeMa BIUIMBY Ipenapary MeBHOI TPymu Ha

HELITbOBI 00’€KTH TPHUPOAHOI EKOCHUCTEMH

srigHo 3 mepenikoMm IloctanoBu KMY Ne312,

KWW HalaHu y Tadm.1.
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* Commission Regulation (EU) No.
284/2013 of 1 March 2013 setting out the
data requirements for plant protection prod-
ucts, in accordance with Regulation (EC)
No. 1107/2009 of the European Parliament
and of the Council concerning the placing
of plant protection products on the market;

* Commission Regulation (EU) No.
283/2013 of 1 March 2013 setting out the
data requirements for active substances, in
accordance with Regulation (EC) No.
1107/2009 of the European Parliament
and of the Council concerning the placing
of plant protection products on the market.
In Ukraine, the hazard assessment and

registration of pesticides are regulated by:

— The Laws of Ukraine On Environmental
Impact Assessment and On Pesticides and
Agrochemicals;

— Resolutions of the Cabinet of Ministers of
Ukraine No. 295 of 04.03.1996 On
Approval of the Procedure for Conducting
State Tests, State Registration and Re-reg-
istration of Pesticides and Agrochemicals
Permitted for Use in Ukraine; No. 312 of
18.04.2018 On Approval of the Procedure
for Conducting Ecological and Expert
Assessment of Materials Submitted for
Registration ~ of  Pesticides  and
Agrochemicals; No. 996 of 08.09.2023 On
Approval of the Procedure for Authorizing
Enterprises, Institutions, Organizations to
Conduct State Tests for the Purpose of
Biological, Ecological and Toxicological
and Hygienic Assessment for the Purposes
of State Registration of Pesticides and
Agrochemicals and Amending the
Resolution of the Cabinet of Ministers of
Ukraine of March 4, 1996 No. 295.
According to these documents, the man-

agement of the registration of plant protec-

tion products is entrusted to the Ministry of

Environmental Protection and Natural

Resources of Ukraine, which authorizes spe-

cialized institutions to conduct research and

examination of registration materials for
compliance with the requirements for the
biological effectiveness of the preparation,
its safety for the environment, in particular
the impact of a preparation of a certain group
on non-target objects of the natural ecosys-
tem according to the list of Resolution of the
Cabinet of Ministers of Ukraine No. 312,
which is provided in Table 1.

11



12

IepeJtik HelJILOBUX 00'€KTIB /151 OWIHKHN 0e3MeYHOCTi mpenapaTry NmeBHOI rPymnu

INPOBJIEMHI TEMHA
PROBLEMATIC TOPICS

Tabmung 1 / Table 1

(3rinno 3 IlocrtanoBoro KMY Ne 312 Bix 18.04.2018) / List of non-target objects for assessing
the safety of a preparation of a certain group (in accordance with the Resolution of the Cabinet
of Ministers of Ukraine No. 312 of 18.04.2018)

I'pyna npenaparis /
Group
of preparations

Heuinbogi 00'ekTH BIIMBY Npenaparis /
Non-targeted targets of preparation effects

Puodn /
Fish

JMadmii /
Daphnia

Bonopocri
/ Algae

Xpobaku
TPYHTOBI /
Earth-
worms

Mixkpo-opra-
HI3MH IPYyH-
ToBi /Soil
micro-
organisms

IITaxnu /
Birds

Baxonn /
Bees

I'ep6inuan / Herbicides

+

Oynrinmuau / Fungicides

+

IHCEeKTHITN I,
akapanuau / Insecticides,
acaricides

[IporpyiHUKH 1 TOCIB-
HOTO 1 CaJJMBHOTO Marepia-
ny / Disinfectants for seeds
and planting material

Hedomantn, necukanTw /
Defoliants, desiccants

Perynsaropu pocry
(0OpobOxa Haciuus) /
Growth regulators
(seed treatment)

Perynaropu pocty
(oOpobka pocnuH) /
Growth regulators
(plant treatment)

Ponentummnm /
Rodenticides

@Oywmirantu / Fumigants

®epomonn / Pheromones

Bionoriuni npenaparu, y
TOMy 4yHcHi OakTepianbHi
(0ObpoOka HacinHs) /
Biological preparations,
including bacterial (seed
treatment)

Bionoriuni npenaparu, y
TOMY 4HcHi OakTepianbHi
(0ObpoOka pociuH) /
Biological preparations,
including bacterial ones
(plant treatment)

Ho6pusa / Fertilizers

J’_

+
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Sk BumHO 3 Tabn. 1, muig mpemnaparis, 10 3a
MPU3HAYCHHAM HasleKaTh 10 repOinuis, yHri-
LM AIB, IHCCKTHLIMAIB | aKapUUKAIB, AedoriaHTiB
1 TecuKaHTiB 000B’SI3KOBOI0 BUMOTOIO € MPOBe-
JEHHS JIOCHIMKeHb Ha BCIX PEKOMEHJIOBaHHX
HELJIBOBUX TECT-00’€KTaX.

st THIINX 3aCO0IB 3aXHCTY POCITHH, 30KpeMa:
— MPOTPYHHHKIB (TTOCIBHOTO i CaJiBHOrO Mare-

piayry) Ta pOIEeHTHLHUIIB JOCTIIKEHHS Mpo-

BOJSITH HA JOLIOBUX XPOOaKax, IPYyHTOBHX

MIKpOOprami3max i nraxax;

— PEryIsTopiB poCTy pociuH (00poOKa HACiH-
HS) — Ha JIOIIOBHX XpoOakax 1 I'PyHTOBHUX
MIKpoOpraHizmax; OiompemnapariB, y TOMY
qucii OakTepianbHi (00poOKa HACiHHS) — Ha
JIOLIOBHX XPOOaKax;

— PEry/IATOPiB POCTY POCIHUH i Oiompenaparis, y
TOMY 4YHCIi OakTepianbHi (00poOKa pOCJ‘II/IH)
— Ha JOMIOBUX XpoOakax, IPyHTOBUX MIKpO-
oprasi3zmax i 6/pKoJax;

— 1oOpuB — Ha JOMIOBUX XpoOakax 1 IpPyHTOBHX
MIKpOOpTaHi3Max;

— (hepOMOHIB — TUTBKH Ha OJKOIAX;

— (yMiranTiB — JOCHI/DKEHHS €KOTOKCHYHOCTI
HE Tiepe0adeHo.

Bubip 000B’s13k0BHX TeCT-00’€KTIB TSI Pi3-
HUX 3ac00iB 3aXUCTy POCIMH OOyMOBICHHIA
iXHIM MpHU3HAYEHHSIM, YMOBaMH 3aCTOCYBaHHS,
KOHTAaKTOM 3 HAaBKOJHUIIHIM CEpeIOBUIIEM.
Hanpuxknaz, 1uis rpyn NecTUUAiIB, 0 3aCTOCO-
BYIOTBCSI METOJIOM OOMPHUCKYBaHHS POCIHH, JI€
MOXJTUBUI KOHTAKT 3 PI3HUMH CEPETOBUILIAMH —
IPYHTOM, TOBITPSIM, BOIOI0, TOKCHYHICTh BH3HA-
YA€ThCS [UI OCHOBHHX OO’€KTIB BCIX cepeso-
BHII JOBKIIIA. JUst yMiraHTis — 10CITiIKEHHS
eKOTOKCHUYHOCTI HE MOTPiOHE, OCKIIbKU (byera-
i TIPOBOIUTHCS B 3aKPUTOMY MPOCTOPi, III
YHEMOXIIUBITIOE KOHTAKT MECTULIUAY 3 06’€KTa-
MM BOZHOI Ta IPYHTOBOI €KOCUCTEM.

3rigHo 3 [locranoBamu Kabinety MiHicTpiB
Vikpainu Ne 295 ta Ne 966 mozno [opsinky ynos-
HOB2)XKCHHS YCTAHOB Ha IPOBEACHHS JIEpKaB-
HUX BUIIPOOYBaHb 3 METOIO 010JIOTIYHOT, €KOJIO-
rYHOI Ta TOKCHUKOJIOTO-TITi€HIYHOI OIHKH 3
METOI0 Jep’KaBHOI peecTpanii MEeCTUIUIIB 1
arpoximikartiB HeoOXigHa 10Ope OpraHi3oBaHa
HAyKOBO-JIOCTIAHUIIbKA 0a3a 3 BUKOPUCTAHHIM
CydJacHUX, 1HGOPMATUBHUX 1 BaJiJOBaHHUX
METO/IB JOCIIDKEHb EKOTOKCUYHOCTI Ta BiIa-
JIEHUX €()EeKTiB BILIUBY.

B ymoBHOBakeHUX YCTaHOBax Mae OyTH
HeoOXiTHa KUTbKICTh KBaTi(DiIKOBAaHUX CIIeIiaic-
TiB, BIAMOBITHUX MPUMIIICHb, OOJAAHAHHS 1
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As indicated in Table 1, it is mandatory for
substances classified as herbicides, fungi-
cides, insecticides and acaricides, defoliants
and desiccants to conduct trials on all recom-
mended non-target test objects.

For other plant protection products, in par-
ticular:

— disinfectants (sowing and gardening mate-
rial) and rodenticides, studies are conduct-
ed on earthworms, soil microorganisms
and birds;

— plant growth regulators (seed treatment) —
on earthworms and soil microorganisms;
biological preparations, including bacteri-
al (seed treatment) — on earthworms;

— plant growth regulators and biological
products, including bacterial (plant treat-
ment) — on earthworms, soil microorgan-
isms and bees;

— fertilizers — on earthworms and soil

microorganisms;

pheromones — only on bees;

fumigants — ecotoxicity studies are not
required.

The choice of mandatory test objects for
various plant protection products is deter-
mined by their purpose, conditions of appli-
cation, and contact with the environment. For
example for groups of pesticides applied by
spraying plants where contact with various
environments is possible — soil, air, water,
toxicity is determined for the main objects of
all environmental environments. For fumi-
gants, ecotoxicity studies are not required,
since fumigation is carried out in a closed
space, which prevents contact of the pesti-
cide with objects of the aquatic and soil
ecosystems.

According to the Resolutions of the
Cabinet of Ministers of Ukraine No. 295 and
No. 966 On the Procedure for Authorizing
Institutions to Conduct State Tests for the
Purpose of Biological, Ecological, and
Toxicological and Hygienic Assessment for
the Purpose of State Registration of
Pesticides and Agrochemicals, a well-orga-
nized scientific and research base using mod-
ern, informative, and validated methods of
ecotoxicity and long-term effects studies is
necessary.

Authorized institutions must have the suf-
ficient number of qualified specialists,
appropriate premises, equipment and

13
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NpUJIaIiB, YMOBU yTPUMaHHs O10JIOTTYHUX TECT-

CUCTEM, MPUMIIICHHS JUIsl TPOBEICHHS €KOTOK-

CUKOJIOTIYHUX JOCIHIDKEeHb. EKcriepTH MOBHHHI

MaTH BIAMOBIIHY KBai(hiKaIliio, MUOOKI 3HAHHS

1 IPaKTUYHI HABUYKH 1OJ0 MPOOJIEMHU.
3rigHO 3 BUINE MEPETIUYeHUMHU KEPIBHUMHU

JIOKYMEHTaMU MOKHA 3a3HAYUTH OCHOBH1 BUMO-

T'H JI0 POBEICHHS €KOTOKCHKOJIOTTYHUX JIOCIi-

JOKCHbD:

1. JlocnimKeHHs MalOTh 31MCHIOBATH TIJIbKH
aKpeIUTOBaHI Ta YIMOBHOBAaXXEHI YCTAHOBH, B
SKUX Ha BHCOKOMY pIBHI OpraHi3oBaHl KOH-
TPOJIb, @ TAKOXK CHCTEMa SIKOCTI JIOCIIiIKCHb.

2. JlocaiKeHHs] MatOTh TIPOBOAUTHCS 32 €11~
HUMH pekoMmenaoBanuMu Metogamu OECP, ms
MOPIBHSIHHS 1 aJICKBATHOI OI[IHKH PE3YJIbTATIB.

3. BukopucTtoByBaTu TUIbKH CTaHIapTHU30Ba-
Hi Ta cepTH(IKOBaHI TECT-00’ €KTH:

— W00 JIOCTI/KEHb HA TPYHTOBHX MIKpOOpra-
Hi3Max, y MPOTOKOJIAX 1 3BiTaX Ma€e OyTH OIH-
CaHW# THI TPYHTY, BKa3zaHe MicIe BiIOOpY,
I'PYHT Ma€e OyTH 0e3 XIMIYHOI Ta MEeCTULIMI-
HO1 06pOOKH MIHIMYM 2 POKHU;

— Yy JOCTIDKEHHSX Ha XpoOakax IepeBara Haja-
€THCS TOMIOBUM Kami(pOpHIHNCEKUM 0COOMHAM;

— BOJIOPOCTI MarOTh OyTH 3 BIIOMUX MIKHAPOI-
HHUX a00 HaI[lOHAJbHUX KOJIEKI[IH, BU3HAYEHI
KOHKPETHI BUIW JIJII E€KOTOKCHUKOJIOTTIHUX
JIOCJIIKEHD;

— 3aJIESKHO BiJ ITOCTABJIEHUX 3a1a4, J0CIIIKEH-
HS Ha MITaXax MOXYTh OyTH BUKOHAHI Ha Pi3-
HuX Buaax. OpHAK MpU BU3HAYCHHI TOCTPOI
TOKCHYHOCTI TiepeBara Moxke OyTH HaIaHa
AMOHCHKUM TIepenenaM ado HalmouMpeHi-
IOMY BUY NEPHATHX;

— JUISL PAKOTIOAIOHUX JOCIIIKEHHSI TIPOBOASTh-
Csl MepeBaKHO Ha AadHisAX, 000B’I3KOBO CaM-
Kax BIKOM 24 TOIWUHHU.

4. Horrykadi MatoTh JOTPUMYBATHCS CE30H-
HOCTI1 JOCIIPKEHB 1 9acy eKCTIO3HIII:

— II0 CTOCYETHCSI CE30HHOCTI, TO JIOCIIIKEHHS
Ha O/KOJIaX TTOBUHHI MTPOBOAUTHUCS B TEPiOT
iXHBOT IPUPOTHOT AKTUBHOCTI — 3 TPABHS 110
’KOBTCHB;

— Yac EKCITO3WINI UIsI KOKHOTO TECT-00’€KTY
pizHuii (24-96 ronuH) 1 BUBHaYEHUN y BIJIIO-
BimHUX pekomennaiisx OECP.

5. BukopucTaHHsl CTaHIAPTHUX (TOKCHYHUX
JUTSL TOCITIDKYBAHOTO TECT-00’€KTY) pedepeHc-
PEYOBHH, IO HEOOX1THO SISl BABHAYCHHS BaJIi-
HOCTI TECTY.

6. BaxJmmBor0 BUMOTOIO € JIOTPUMAaHHS MIKpO-
KJIIMary sSIK y IPUMIIIEHHSIX YTPUMaHHs TBapHUH,
TakK 1 B MPOIEC] AOCTIKEHHSI TOKCHIHOCTI.
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devices, conditions for maintaining biologi-

cal test systems, and premises for conducting

ecotoxicological studies. Experts must have
appropriate qualifications, in-depth knowl-
edge and practical skills in the field.

According to the above-listed guidance
documents, the following basic requirements
for conducting ecotoxicological studies can
be noted:

1. Research should be carried out only by
accredited and authorized institutions that
have a high level of control and research
quality system.

2. Research should be conducted using the
same OECD recommended methods for
comparison and adequate assessment of
results.

3. Use only standardized and certified test
objects:

— regarding research on soil microorganisms,
the protocols and reports must describe
the type of soil, indicate the location of
sampling, and the soil must be free of
chemical and pesticide treatment for at
least 2 years;

— in studies on worms, preference is given to
Californian Red Worm;

— algae must be from known international or
national collections, specific species iden-
tified for ecotoxicological studies;

— depending on the objectives, studies on
birds can be performed on different
species. However, when determining
acute toxicity, preference may be given to
Japanese quail or the most common
species of birds;

— for crustaceans, studies are conducted
mainly on daphnia, necessarily females
aged 24 hours.

4. Researchers must adhere to the season-
ality of research and exposure time:

— regarding seasonality, research on bees
should be conducted during their natural
activity period — from May to October;

—the exposure time for each test object is dif-
ferent (24-96 hours) and is specified in
the relevant OECD recommendations.

5. Use of standard (toxic to the test object
under study) reference substances, which is
necessary to determine the validity of the
test.

6. An important requirement is to maintain
the microclimate both in the animal housing
and during toxicity testing.
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7. OOOB’sI3KOBE TPOBEIECHHS XIMiKO-aHaIIi-
TUYHUX JOCIIDKEHb BMICTY JIIOYMX PEUYOBHUH
mpenapariB y BOJIHUX CEPEIOBHINAX JTOCIIIKY-
BaHMX TECT-00 €KTIB ISl MIATBEPIIKEHHS TeC-
TOBUX KOHIICHTpAIli{ Ipernapary.

8. OOOB’S3KOBOI0 YMOBOIO HAJIEKHUX
IOCIIDKEHD €KOTOKCHYHOCTI TIOJIFOTAHTIB JUTS
010JIOrYHUX TECT-CUCTEM € CYyBOpE JAOTPUMAH-
Ha cragaapriB GLP («Good Laboratory
Practice», Hanexxna mabGopaTopHa TIpaKkTHUKa),
SIK1 BKJTFOUAIOTh CHCTEMY HOPM, TMPABUJI Ta BKa-
31BOK, CIIPSIMOBAHMX Ha 3a0€3MEUCHHS y3TroIKe-
HOCTI Ta JIOCTOBIPHOCTI pe3yJbTaTiB Jiabopa-
TOPHUX JTOCTIKEeHB [9].

ExoTOKCHKOJIOTIYHA OIIHKA JTII0YUX PEYOBUH
NECTUIMAIB Ta IXHIX MpenapaTuBHUX (HOpM
BKJIFOUA€ JIOCHIPKEHHS TOCTPOI Ta XPOHIYHOL
TOKCHUYHOCTI /1715 PI3HUX IPYII OPraHi3MiB, TAKHX
SIK BOIHI opraHizmMu (puOu, pakoromnioHi, BOmO-
pOCTi), IPYHTOBI (AOIIOBI XpoOaku Ta MiKpOOp-
raHi3MH), Ha3eMH1 (Taxu, OKOHU, CCABIII).

KpuTtepistmu rocTpoi TOKCUYHOCTI JJI Helll-
mp0BUX 00’€kTiB € LCsq a060 ECsq (BiamoBigHO
70 JieTa’dbHOI abo eeKTUBHOI KOHIICHTpaIlii,
10 TPU3BOAUTE A0 cMmepTi/edexty 50 % opra-
Hi3MiB). Lle 103BOJIsSIE BCTAHOBUTH KJlac HeOe3-
MEeKU TIpernapary Ta MeXy, NMpU MEePeTHHI SIKOi
MECTHUIINI MOXE OyTH HEOS3MEUHUM JIJIsl )KUBHUX
oprani3miB. CIiJi 3ayBakKUTH, 110 B JOCIIKECH-
HSX TOKCMYHOCTI Ha JIOMIOBUX XpoOakax Ha
nanuii yac B €C mepemary BIJJIalOTh TECTy
OECP 222 penpoayKTuBHa TOKCHUYHICTb,
3amicTh TocTpoi TokcuuHocTi (Tect OECP 207).
Tect OECP 222 nae MOXIHMBICTh OLIHHUTHU SIK
rOCTPY TOKCHYHICTh, TaK 1 XpOHIYHHUI BILIUB, a
TaKOX PENpOIyKTUBHY (YHKIIIIO Xpobaka.

KpurepissMu XpOHIYHOI TOKCHYHOCTI ISt
HEI[IJIbOBUX OO0 €KTIB € EKCIEPUMEHTATbHO
BCTAHOBJICHI HENIKIIJIUB1 JO3U/KOHIIEHTpAIlli —
NOEL/NOEC (No observed effect level/con-
centration).

OnepkaHi mapaMeTpy ToCTpoi Ta XPOHIYHOL
TOKCHUYHOCTI B MOAAJBIIIOMY BUKOPHUCTOBYIOTh-
Csl 11l OLIHKU MOTEHLIMHOTO PU3UKY IIKIJIN-
BOTO BIUIMBY MECTHUIUAY HA JOBKIJUIS.

JI1st OIIHKK PU3UKY BIUIMBY XIMIYHUX PEYO-
BUH Y CBITOBI €KOTOKCHKOJIOTIYHIN TpPaKTHII
KePYIOThCS HACTYTHUMH HACTAHOBAMMU:

* HacranoBa 3 Ha3eMHOi EKOTOKCHKOJIOTIT —
Guidance Document on Terrestrial Ecotoxi-
cology Under Council Directive 91/414/
EEC, SANCO/10329/2002;

* HacranoBa 3 OIliHKM pU3HKY AJIs NTaxiB Ta
ccaBiiB — QGuidance Document on Risk
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7. Chemical-analytical studies of the con-
tent of active substances of preparations in
the aqueous environments of the studied test
objects are mandatory to confirm the test
concentrations of the preparation.

8. A prerequisite for proper ecotoxicity
studies pollutants for biological test systems
is strict adherence to GLP (Good Laboratory
Practice) standards, which include a system
of norms, rules and guidelines aimed at
ensuring the consistency and reliability of
laboratory research results [9].

Ecotoxicological assessment of pesticide
active ingredients and their formulations
includes studies of acute and chronic toxicity
to various groups of organisms, such as
aquatic organisms (fish, crustaceans, algae),
soil organisms (earthworms and microorgan-
isms), and terrestrial organisms (birds, bees,
mammals).

The criteria for acute toxicity to non-target
organisms are LDs, or ECs, (respectively the
lethal or effective concentration that causes
death/effect in 50% of organisms). This
allows establishing the hazard class of the
preparation and the limit, when crossed,
which the pesticide may be dangerous for liv-
ing organisms. It should be noted that in toxi-
city studies on earthworms, the OECD 222
reproductive toxicity test is currently pre-
ferred in the EU, instead of acute toxicity
(OECD 207 test). The OECD 222 test allows
assessing acute toxicity and chronic effects, as
well as the reproductive function of the worm.

The criteria for chronic toxicity for non-
target objects are experimentally established
no-harmful doses/concentrations — NOEL/
NOEC (No observed effect level/concentra-
tion).

The obtained acute and chronic toxicity
parameters are subsequently used to assess
the potential risk of harmful effects of the
pesticide on the environment.

To assess the risk of exposure to chemi-
cals, global ecotoxicological practice is guid-
ed by the following guidelines:

» Terrestrial Ecotoxicology Guidance —
Guidance Document on Terrestrial
Ecotoxicology Under Council Directive
91/414/EEC, SANCO/10329/2002;

* Guidance on risk assessment for birds and
mammals — Guidance Document on Risk
Assessment for Birds & Mammals on
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Assessment for Birds & Mammals on request
from EFSA (EFSA Journal 2009;
7(12):1438), sxa cTBOpEeHa Ha OCHOBI TEpe-
rsaHyToi Ha BuMory EFSA HacTaHoBuM
Guidance Document on Risk Assessment for
Birds and Mammals Under Council Directive
91/414/EEC, SANCO/4145/2000;

* HacranoBa OIIIHKHM pHU3UKY I OIKIT —
Guidance on the risk assessment of plant pro-
tection products on bees (Apis Mellifer,
Bombus spp. and solitary bees) (EFSA
Journal 2013; 11(7):3295);

* HacranoBa 3 OmIHKM PHU3UKY JUIsl BOJAHHUX
opranizmiB — Guidance on tiered risk assess-
ment for plant protection products for aquatic
organisms in edge of-field surface waters
(EFSA Journal 2013; 11(7):3290), sixa cTBO-
peHa Ha OCHOBI NEPErISHYTOI Ha BHUMOTY
EFSA mnacranoBu Guidance Document on
Aquatic Ecotoxicology in the context of the
Directive 91/414/EEC, SANCO/3268/2001.
Pusuk oI1iHIOETHCS 3 BUKOPUCTAHHSIM KiHIIE-

BUX TOKCHKOJOTIYHHMX TOUYOK, a caMe JJisi TocC-

Tporo pusuky ue BenmuuuHu JI[50/ECsy, a ms

xpoHiuHoro pusuky — NOEL/NOEC ta 3anpo-

MOHOBAHOT HOPMHU BHUTpAT Ipernapary 3a IpH-

3HAYCHHSIM.

JUis OLIHKM MOTEHLIMHOIOo pU3MKY 3a3BUYail
BUKOPHUCTOBYIOTh KOE(DILIEHTH, SIKI MOEAHYIOTbH
excrios3uiito Ta edekrt. Tak, /Uid Ha3eMHHUX Xpe-
OETHMX Ta JIOIIOBUX XpPOOaKiB BUKOPUCTOBYETHCS
koepiuient TER (Toxicity to Exposure Ratio) —
CHIBBIIHOILIEHHS TOKCUYHOCTI J0 €KCHo3uiii. Y
TakOMy BHUIMAJKy 4MM Outblinii nmokazHuk TER,
TAM Outbllia Oe3rneka, TOOTO HWKYUN PUBHK.
Tpurepni 3HauenHss TER ans roctporo pusuky
noHay 10, 11 1OBroTpuBasioro — noHaz 3.

Jns OK1I Ta 1HIIMX YJIEHUCTOHOTHUX BHKO-
puctoByetbest  koediuient HQ  (Hazard
Quotients) — CHIBBIAHOIIEHHS EKCIO3MINT /0
TOKCUYHOCTI, y I[bOMY BHIIaJIKy YMUM BHUIIE 3HA-
yerHst HQ, Tum Gunbinii pusuk. TpurepHe 3Ha-
yenHss HQ, 3a sxkum npuiiMaeThcs pilIeHHS,
PUBHK TSl OJKIT IpuiHATHUA MeHTe 50.

st BogHUX 00’€KTIB TONEpPEeAHINA PUBUK
TaKoXX OILHIOEThCA 3a Koedimientamu TER 3
KPUTUYHUMH 3HAYEHHSMH JUIsl TOCTPOTO pU3H-
Ky noHaz 100, nns nororpusaioro — nonan 10.

Sxmo BcraHosneHi 3HayeHHS TER Huxue
TPUTEPHUX 3HAYEHb, TO MIPOBOIAUTHCA YTOY-
HIOIOYa OL[IHKA PHU3UKY, Ta OLIHKAa BHILOTO
piBHs (OaraTopiBHEBa OLIIHKA PU3UKY) ISl KOXK-
HOTO By TecT-00'ekTiB. Hanpukian, nis nra-
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request from EFSA (EFSA Journal 2009;

7 (12):1438), which is based on the revised

Guidance document requested by EFSA

Document on Risk Assessment for Birds

and Mammals Under Council Directive

91/414/EEC, SANCO/4145/2000;

« Bee Risk Assessment Guidance -—
Guidance on the risk assessment of plant
protection products on bees (Apis
Mellifer, Bombus spp. and solitary bees)
(EFSA Journal 2013; 11(7):3295);

* Guidance on risk assessment for aquatic
organisms — Guidance on tiered risk
assessment for plant protection products
for aquatic organisms in edge off-field
surface waters (EFSA Journal 2013;
11(7):3290), which is based on the revised
guidance document requested by EFSA
Guidance Document on  Aquatic
Ecotoxicology in the context of the
Directive 91/414/EEC, SANCO/3268/2001.
Risk is assessed using toxicological end-

points, namely for acute risk these are

LDsy/ECs, values, and for chronic risk —

NOEL/NOEC and the proposed rate of con-

sumption of the preparation according to the

intended purpose.

To assess potential risk, factors that com-
bine exposure and effect are commonly used.
For example, for terrestrial vertebrates and
earthworms, the TER (Toxicity to Exposure
Ratio) factor is used — the ratio of toxicity to
exposure. In this particular instance, an ele-
vated TER is indicative of enhanced safety,
that is to say, a diminished risk. Trigger val-
ues of TER for acute risk are above 10, for
long-term risk — above 5.

For bees and other arthropods, the HQ
(Hazard Quotients) coefficient is used — the
ratio of exposure to toxicity, in this case the
higher the HQ value, the greater the risk.
The trigger value of HQ, at which the deci-
sion is made, the risk to bees acceptable is
less than 50.

For water bodies, the preliminary risk is
also assessed using TER coefficients with
critical values for acute risk exceeding 100,
and for long-term risk exceeding 10.

If the set TER values are below the trigger
values, a refined risk assessment is carried
out, and a higher-level assessment (multi-
level risk assessment) is carried out for each
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XiB Ta CCaBIliB — OIlIHKA PU3HUKY TPHU HAIXO-

KCHHI PEUYOBUHH 3 MPOAYKTAMH XapuyBaHHs Ta

MUTHOIO BOJOKO; J7Isl BOXHUX 00’€KTIB po3paxo-

BYETBCS PU3HK 32 PI3HMMH TIOKPOKOBHMH CIIe-

Hapismu (1-2-3-4 plBH;[) BUXOJISIYU 3 IPOTHO30-

BaHOT KOHIICHTpAIlii B MMOBEPXHEBUX a00 TPyH-

toBux Bogax (PEC — predicted environmental

concentration) Ta HOpPMAaTHBHO MPUHHSITOI KOH-
nenTpamii (RAC — regulatory acceptable con-
centrations).

Cnig BiI3HAYUTH, IO OIIHKA PU3UKY BU3HA-
YJaeThCs IS BCIX JIIFOYUX PEYOBHH TIperiapary,
iXHIX BOKITMBUX META0OMITIB Ta caMoi mpemnapa-
THUBHOI (hOpMHU.

OrmiHka pu3MKy IUIsl BOTHUX 00’ €KTIB MPOBO-
JTUTHCSI BIATIOBIAHO /IO TIOKPOKOBUX CIIEHApIiB
FOCUS (FOrum for the Co-ordination of pesti-
cide fate models and their USe) — ®opym as
KOOpIUHAIIIT MOjIeNIel oI TIECTHIHIIB 1 IXHBO-
ro Buxopucranms. Le HaOip CTaH/IaAPTH30BAHMX
CIICHApiiB MOJICITIOBAHHS Apeiy, SKUi BKIIIOYa€e
NUISIXW JPEHAXY Ta CTOKY B TIOBEPXHEBI BOIM.
CueHapu FOCUS 6213y}0TBC}I Ha OaraTopiBHEBil
MOCJTITOBHOCTI €TarliB OIIHKY BIUIUBY, & CaMe:

* KPOK 1 (Focus step 1): omHopa3oBe 3acToCy-
BaHHs, (ikcoBaHWU creHapii (HaWTipmIi
HABaHTAXCHHS);

* KPOK 2 (Focus step 2): 6araT0pa3OBe 3acTO-
CYBaHHSI, BPAXOBYIOUH perioHa bHI BiIMiH-
HOCTI B €BpOIIi;

* KPOK 3 (Focus step 3): PO3IIHPEHE MOZIENTO-
BAHHSI, KOHKPCTHUX €BPOMEHCHKIX cueHapuB
(3 BUKOPHCTAHHSM peaJ'IICTI/I‘-IHI/IX HAUTIpIIUX
IpyHTIB, TOororpadii, Bomoim, Kiimary, arpo-
HOMIT);

* KPOK 4 (Focus step 4): nokamizoBaHa OIliHKa
PU3UKY, BKJIIOYAIOYM TOTEHIIHHI 3aX01u
MOM’ SIKIIEHHS.

Pu3uk OLIHIOETHCS 3a CHIBBIIHOIICHHAM
MPOTHO30BAaHOT KOHIIEHTpaIllli B TIOBEPXHEBUX
BOJIaX 1 HOPMATHBHO MPUHHATOI KOHIIEHTpAIIIi,
PU3MK BBOKAETHCS MPUUHATHUAM, SKIO OTPHUMa-
HE 3HauYeHHS MeHme | (CHiBBiIHOIICHHS
PEC/RAC < 1, RAC > PECgy). Husa iHmmx
HEIThOBUX 00’ €KTIB HABKOJHUIITHHOTO CEPEIO-
BHUIIA OIIHKY PU3WKY MPOBOASTH 32 aHAJOTIY-
HOIO TIPOIEAYPOIO.

Hamu mpoBeieHa €KOTOKCHKOJIOT19HA ouiHKa
HOBHUX TPENapaTHBHAX dbopm HCCTI/IHI/IIIIB 11(0)
3asBJICHI Ha PEECTpaIliio B YKpalHl Ha p13HI/IX
TECT-00’€KTaX: TPYHTOBI MIKPOOpPTaHI3MH,
JIOTIIOBI XpoOaku, OKOIH, ITaxu, AadHii, BOIO-
pocti Ta pubu (1uB. Ta0MI. 2).
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type of test object. For example, for birds and
mammals — a risk assessment for the intake
of the substance with food and drinking
water; for aquatic objects, the risk is calculat-
ed according to different step-by-step scenar-
ios (levels 1-2-3-4), based on the predicted
concentration in surface or groundwater

(PEC — predicted environmental concentra-

tion) and regulatory accepted concentration

(RAC).

It should be noted that the risk assessment
is determined for all active ingredients of the
preparation, their important metabolites, and
the formulation itself.

The risk assessment for water bodies is
carried out according to the step-by-step
FOCUS scenarios (FOrum for the
Coordination of pesticide fate models and
their USe). This is a set of standardized drift
modeling scenarios that include drainage and
runoff pathways to surface waters. The
FOCUS scenarios are based on a multi-level
sequence of exposure assessment steps,
namely:

* STEP 1 (Focus step 1): one-time applica-
tion, fixed scenario (worst case loads);

* STEP 2 (Focus step 2): multiple applica-
tions, taking into account regional differ-
ences in Europe;

* STEP 3 (Focus step 3): advanced modeling,
specific European scenarios (using realis-
tic worst-case soils, topography, water
bodies, climate, and agronomy);

 STEP 4 (Focus step 4): localized risk
assessment, including potential mitigation
measures.

The risk is assessed by the ratio of the pre-
dicted concentration in surface waters to the
normatively accepted concentration, the risk
is considered acceptable if the resulting value
is less than 1 (PEC/RAC ratio < 1, RAC >
PECSW ). For other non-target environmen-
tal objects, the risk assessment is carried out
using a similar procedure.

We conducted an ecotoxicological assess-
ment of new preparative forms of pesticides
that are applied for registration in Ukraine on
various test objects: soil microorganisms,
earthworms, bees, birds, daphnia, algae, and
fish (See Table 2).
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Tabnunsa

2 / Table 2

IlapameTpu TOKCUYHOCTI Ta KJacH He0e3MeYHOCTi HOBUX MpenapaTUBHUX (POPM MeCTUIUAIB
A HewinboBux 00’ exTiB / Toxicity parameters and hazard classes
of new pesticide formulations for non-target objects

LDsy, EC5 * / (k1ac HeOe3meuHocTi**)
Hassa n penapa- Jiroui peyoBn- Pnﬁn. Haduii |Bogopocri le'm omu | Jowoni Iraxu
Ty Ta iioro . | rymmi . Apis mel- | Xxpodaxu . .
HH Npenaparis ... | Daphnia | Chlorella | . N I'pynrosi | Coturnix
NpU3HAYEeHHs / o . Poecilia . lifera | | Eisenia | . .
/ Active ingre- | . magna | | vulgaris | . Mmikpoopra-|Japonica /
Name of the . reticulata / . Bees fetida | . .

. dients of the Daphnia | Algae . Hi3Mu# / Birds
preparation and . Guppy . \Apis honey| Earth- . ,
- preparation Daphnia | Chlorella Soil micro-| Coturnix
its purpose fish magna | common bee WOTmS | o rganisms#| Japonica

Poecilia 8 Eisenia g P
reticulata fetida
TpHOCHYPOH- .
vetnn + gro- | > 100 | > 100 >120 | >1000 g 3;3/;’ (‘;1[7”31 > 2000
Cabep, BI' — pacynam + @wx)y/ | (wx)/ 64,4 @x)/ | (wx)/ |2 ’ (w/x) /
. dmymercynam / 3)/<25%
repOinuy / Saber, 5 > 100 > 100 3) > 120 > 1000 > 2000
WG — herbicide | oenuron- ) | (o) o) | ey [20073and
methyl+ 0.73
florasulam+ 3)
flumetsulam
V)
Ckoprmion Makci,| AuKBat > 100 > 1000 <2235iA) 2?%14
p A . (a/x) / 2.61 0.026 106.14 (a/x) / : : 685.4
PK — necukant / | nubpomis / (3)/<25%
. . . > 100 2) (1) 3) > 1000 3)
Scorpion Maxi, |diquat (n/c) (n/c) at 2.3 and
SL — desiccant | dibromide 23.0
3)
Topeusa, KE — > 400 <ozf 30/; 13
openia, 0.01 0.003 | (uk)/ 0.63 406 R 464
IHCEKTHINT / A-IUTanoTpuH / (1 (1 > 400 (1) 3) (3)/<25% 3)
Torsida, EC — A-cyhalothrin at 0.13 and
. . (n/c)
insecticide 1.3
3)
IMiaKIonpuy + - 640 <25 % npu
[IpesuneHT, A-IUTaJIOTPUH 0.53153
. . 0.25 0.051 (u/x) / 0.84 59 97.2
KC — incextn- |+ arneraminpug 1 (1 =640 (1 @) (3)/<25% 3)
uup / President, |/ imidacloprid+ (n/) at 0.53 and
SC - insecticide |A-cyhalothrin+ 53
acetamiprid 3)
0,
TFommia. KC — A-ITUTaJIOTPUH >640 <02553/i0 SH P;H 1415.4
iHCGKTI; .y + TiameTokcam 0.12 0.036 (u/x) / 0.162 427 (3)' <9 5 o (u/x) />
HCTHIH / A-cyhalothrin | (1) (1) >640 (1) 3) °l 14154
Gotica, SC — +thiamethoxam (n/c) at0.33 and (n/c)
insecticide 53
3)
<25 % npu
A-IUTaTIOTPUH+ .
boxeep, KC = craminpun / | 0052 | 0.036 8.9 0.76 481 | 026126 1 554
HCSKTUIWL /) halothrint | (1) (1) ©) (1) 1y |B/=23%) g
Boxer, SC — a i,ami rid at 0.26 and
insecticide cetamip 2.6
(©)
0,
Bepkyt dopre > 320 ~1000 <1235 i/;;gn > 2000
KC — ¢yurinug / | Tedykonazon / >0 33 (u/ic) / 264 (W) / 3)/<25% (W) /
2) 2) > 320 3) >1000 > 2000
Berkut forte, tebuconazole (n/c) (n/c) at 1.3 and (n/c)
SC — fungicide 13.0
€)]
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Tabmuus 2 / Table 2 (npodosowcenns ,continuation )

I[TapamMeTpu TOKCHYHOCTI Ta KJIacH He0e3MEeYHOCTI HOBUX NMPeNapaTHBHUX (PopM mecTHIHAIB

JJIs1 HelliiboBUX 00’ ekTiB / Toxicity parameters and hazard classes
of new pesticide formulations for non-target objects

LDsy, ECs5, * / (ks1ac HeGe31me4HOCTi**)
Hasea U" penapa- Hiroui peyoBu- Pnﬁn. Hadmuii |Bomopocti Bz[-m o | Jlowosi MTaxu
Ty Ta iioro . rynmi . Apis mel- | xpoGaku . .
HM Npenaparis ... | Daphnia | Chlorella | . .o I'pynrosi | Coturnix
npu3HAYeHHs / . . Poecilia . lifera | | Eisenia | . .
/ Active ingre- . magna | | vulgaris | . Mikpoopra-|Japonica /
Name of the . reticulata / . Bees fetida | . .
" d dients of the Gu Daphnia | Algae Apis honev Earth- Hi3Mu# / Birds
Prep aration an preparation PPy Daphnia | Chlorella P Y Soil micro-| Coturnix
its purpose fish magna | common bee WOrmS -\ o o anisms# Japonica
Poecilia & Eisenia |°"®
reticulata fetida
<25 % npu
Tymen, TH — TU(pEHOKOHA- ¢
HIZOprﬁHHK 3011, + o4 | 0:04104 | >2000
Hacinag / Tumen a30KkeHCTPOGiH H.IL /NI | HIL/0r | 5L/ nr | HIL / 0T (3). (3)/<25%| (wx)/
s ! 1 / difenocona- JL/nr | HOL/nr | HIL /0 | HIL /DL at 0.04 and | > 2000
— seed treat- zole, 04 (n/c)
ment agent +azoxystrobin 3)
Tiameroxcam +
Bakar, nrdeHoKoHa- <95 % 1ou
TH - 30J1 + a30KCHU- ~ 1000 032533
MPOTPYHHUK cTpoOiH + iMa- ' )
e o W)/ |(3)/<25%| 4853
Bakash Thiamethoxam | ™ /nr. | HIL/nr | HIL /0T | HIL/ nor 1000 | at0.32 and 3)
’ . 3.2
FS - seed treat- |-+difenocona- (n/c) 3)
ment agent zole+azoxys-
trobin+
imazalil

IHpumimka: H/x — He K1acu@iKyemucs, H.n. — 00CAIONHCeHHsl He nompebyiomscs, * - me/n 0iist 60OHUX 00 ’exmig,
MK2/00#COTY, Me/Ke WIMYUHO2O CYX020 IPYHMY, Me/Ke Macu mind, # - MaKkcumManbHa HopMa eumpam me/ke tpyumy, ** -
Kaacugikayis ons 06 'ekmig 600HOI [7] ma Hasemmuoi [8] ekocucmem.

Note: n/c — not classified, n.r. — studies not required, * —mg/l for aquatic objects, ug/bee, mg/kg of artificial dry soil,
mg/kg of body weight, #— maximum rate of consumption, mg/kg soil, ** — classification for objects in aquatic [7]

and terrestrial [8] ecosystems

Sk BuHO 3 TaOINI. 2, JOCIHIIKEHI TIpernapaTu
Cab6ep, BI'; Toruka, KC; bepkyr ¢opre, KC,
Tymen, TH mns nraxis Ta Cabep, BI'; Croprrion
Makci, PK; bepkyt ¢opre, KC; bakam, TH mst
JIOIIIOBUX Xpo0akiB, 3rigHo 3 [TMobanpHOO Tap-
MOHI30BaHOI0 Kiacudikamiero (GHS) [8] ve kna-
cU(IKyIOThCS (TOOTO MaJIOTOKCHYHI), 1HIII TIpe-
mapatd I MTaxXiB 1 JOMIOBHX XpOOakiB €
«IIKIJUTUBUMMW» peuoBUHaMH (3 Kiac HeOesrned-
HOCTI), 3a BUHATKOM mnpenapariB bokcep, KC ta
[Ipesunent, KC, ki € «ayXe TOKCHYHI» Ta
«TOKCHUYHI» JJIS JIOIOBUX XPOOaKIB 1 BITHOCSATh-
cst 10 1 Ta 2 kimacy HeOe3MeuHOCTI, BiIIOBITHO.

BuBueHHS BIIMBY HaJaHUX MpenapaTUBHUX
¢dbopM MeCTUIHIIB HA KUTTETISITIBHICTh TPYHTO-
BUX MIKPOOPraHi3MiB y T€CTaxX Ha TpaHc(opma-
I[I0 a30Ty Ta BYIIEIIO B IPYHTI MOKa3ajo, IO
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As can be seen from Table 2, the studied
preparations Saber, WG; Gotika, SC; Berkut
forte, SC, Tumen, FS for birds and Saber,
WG; Scorpion Maxi, SL; Berkut forte, SC;
Bakash, FS for earthworms, according to the
Globally Harmonized Classification (GHS)
[8] are not classified (i.e., low-toxic), other
preparations for birds and earthworms are
harmful substances (hazard class 3), with the
exception of the preparations Boxer, SC and
President, SC, which are highly toxic and
toxic for earthworms and belong to hazard
classes 1 and 2, respectively.

The study of the effect of the provided
preparative forms of pesticides on the vital
activity of soil microorganisms in tests for
the transformation of nitrogen and carbon in

19



20

INPOBJIEMHI TEMHA

KOHIIEHTpAIli HITPAaTHOTO a30Ty Ta BYIJIELIO B
JOCIIIJDKYBAaHUX 3pa3Kax IPYHTY HE BIIpI3HS-
JUCh B1JI KOHTPONIIO Ouiblie HiXK Ha 25 %, 1m0
CBIJTYUTH MPO BIACYTHICTh ICTOTHOTO BIUIUBY Ha
IPYHTOBI MIKpOOprauizMu. BiamnoBigHO 10
[moOanbHO1 rapMoHI30BaHOI Kiacudikarii
(GHS) [8] nnst rpyHTOBHUX MIKPOOPraHi3MiB
JIOCITIJKEH] Mpenapary BITHOCATHCS 10 3 Kilacy
HEOE3MEeYHOCT] 3a XPOHIYHOIO TOKCUYHICTIO Ta
OMUCYIOTHCS SIK «IIKIJUIMBI 3 JOBTOTPUBAIUMHU
HACITI IKAMM.

Cepen Ha3zeMHUX TECT-CUCTEM HaMO1IbII
Bpa3JIMBl JI0 BIUIUBY MECTHLMIIB OyIH OJKOIH.
3a TOCTPOIO TOKCUYHICTIO JUIsl O/K1IT IpenapaTu:
Topcuna, KE; Ilpesunent, KC; l'otuka, KC Ta
bokcep, KC BigHocsartbes 10 1 kinacy HebOesneu-
HOCTI. 3a MIPU3HAYEHHSIM BOHH € THCEKTHIIUIa-
MU Ta iXHSI TOKCUYHICTH 0OyMOBJICHA J1FOUYUMU
pEYOBHHAMHU, III0 33 XIMIYHOIO OY/JI0BOIO BiJHO-
CATBCS 10 MIPeTpoiniB (JIAMOAA-UMTAIOTPUH 1
O1eHTpHH) 1 HEOHIKOTUHOIAIB (IMIAAKIONPHI,
alieTaminpu/l 1 TiaMeTokcam), siki € BUCOKOTOK-
CUYHMMHM I OJKII Yepe3 HehponapaliTHYHy
niro [10]. Tep6biumag Cabep, BI'; necukant
Cxkopnion Makci, PK Ta ¢ynrinug bepkyr
dopre, KC € masnionebesneunumu asist O/pK1I.

Jnst BogHMX TecT-cucteM (pubu 1 nadHii)
incekturuan Topcuna, KE; Ilpesunent, KC;
I'otika, KC 1 Bokcep, KC 3a roctporo Tokcuu-
HICTIO BITHOCSTHCS 10 1 Kiacy HeOe3neyHoCT,
¢yurinna bepkyt dopre, KC Ta necukant
Cxoprmion Makci, PK (s naduiit) — no 2 knacy
Hebesneunocti [7]. [Ipenapar Cabep, BI' nus
puo 1 naduiit Ta npenapar Cxopmion Makci, PK
JUIsl pub — He KIacU(PIKyIOThCS, OCKIJIbKU BEJU-
gy ECsy BUX0onaTh 3a pamku 3 kiacy HeOes-
neyHocti. HailGunbim TokcuuHy ai0 Ha puo 1
nadHii CIpaBIIsIA IHCEKTUIUH, Y CKIIAJll IKUX
MICTHJIMCS TIPETPOiId Ta HEOHIKOTUHOIIH.

Jnst BomopocTelt HaOuUIbIl HEOE3MeUHUM
cepell IOCIKEHUX IMpenapariB € JeCUKaHT Ha
OCHOBI1 JuKBaT qudpominy — CkopmioHn Makci,
PK, 110 noB’si3aHe 3 Oro 1iJIbOBUM NpU3HAYECH-
HAM. 3aBASKW KOHTAKTHIN CEJIEKTUBHIA mii Ha
POCIIMHHUN OpraHi3M, TUKBAT JUOPOMIJ MOpY-
nIye LUIICHICTh MeMOpaH, pyHHye TKaHUHU
yepe3 MEepeKUCHY TpaHCHOpMaIilo HaCHUYECHUX
KUPHHUX KUCIOT, 1[0 BXOASATH 10 IXHBOTO CKJIa-
1y, Ta MIBUAKO BUKJIMKAE 3arv0Oeb BOJOPOCTEH
a6o pocaud [11]. [Hun gocnipkeni npenapaTtu €
MaJOTOKCUYHUMU JUIsl BOJOPOCTEH, 32 BUHSIT-
koM nipemnapaty bokcep, KC (2 knac Hebesmneu-
HOCTI).
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the soil showed that the concentrations of
nitrate nitrogen and carbon in the studied soil
samples did not differ from the control by
more than 25%, which indicates the absence
of a significant effect on soil microorgan-
isms. According to the Globally Harmonized
Classification (GHS) [8] for soil microorgan-
isms, the studied preparations belong to the
3rd hazard class for chronic toxicity and are
described as harmful with long-term effects.

In the ground test systems, bees were the
most vulnerable to the effects of pesticides.
In terms of acute toxicity to bees, the prepa-
rations Torsida, EC; President, SC, Gotika,
SC and Boxer, SC belong to the 1st hazard
class. By purpose, they are insecticides and
their toxicity is due to active substances,
which by chemical structure belong to
pyrethroids (lambda-cyhalothrin and bifen-
thrin) and neonicotinoids (imidacloprid,
acetamiprid and thiamethoxam), which are
highly toxic to bees due to neuroparalytic
action [10]. Herbicide Saber, WG; desiccant
Scorpion Maxi, SL and fungicide Berkut
forte, SC are of low hazardousness to bees.

For aquatic test systems (fish and daph-
nia), the insecticides Torsida, EC; President,
SC; Gotika, SC and Boxer, SC are classified
as Acute Toxicity Category 1 based on their
acute toxicity; the fungicide Berkut forte, SC
and the desiccant Scorpion Maxi, SL (for
daphnia) are classified as Acute Toxicity
Category 2 [7]. The preparation Saber, WG
for fish and daphnia and the preparation
Scorpion Maxi, SL for fish are not classified,
as their EC values exceed the threshold for
Acute Toxicity Category 3. The most toxic
effect on fish and daphnia was exerted by
insecticides containing pyrethroids and
neonicotinoids.

The most harmful of the tested prepara-
tions for algae is a desiccant based on diquat
dibromide Scorpion Maxi, SL, which is asso-
ciated with its intended purpose. Due to the
contact selective action on the plant organ-
ism, diquat dibromide disrupts the integrity
of membranes, destroys tissues through the
peroxidative transformation of saturated
fatty acids that are part of them, and quickly
causes the death of algae or plants [11].
Other tested preparations are of low toxicity
to algae, with the exception of the prepara-
tion Boxer, SC (hazard class 2).
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SIk BUAHO 3 Pe3yNbTaTiB AOCTIIKEeHb, Hall-
OUTBII YYTIMBUMU JO BIUIMBY € MPEICTABHUKH
BOJHOI ekocucTteMu Ta Omxonu. OTxe, mpH
3aCTOCYBaHHI IIMX MpernapariB MU PEKOMEHye€-
MO 3aXOJH IIOJI0 3aXKCTy BiJl iXHHOTO MPSIMOTO
MOMaJaHHA Y BOJOWMHU MOONH3Y AIISHOK, IO
00pOOAIOTECSA, Yepe3 MOXKIUBE 3HECEHHS 3
MOBITPSIM Ta MOBEPXHEBUMHU BOJaMH (30KpeMa,
BCTaHOBJICHHS OydepHOi 30HM).

[pYHTYIOUMCh HA pe3yibTarax IoCIiIKEHb
MU HaJald PEKOMEHJAIii M0N0 MOXIJIHUBOCTI
BUKOPUCTAaHHS HOBHUX IMpenapaTUBHUX (opm
MEeCTUIUIIB Y CUIBCBKOMY TOCITOJapCTBi
VYKkpaiHu 3a MpU3HAYEHHSM i3 CYBOPUM AOTpU-
MaHHSM TITi€HIYHUX PErIaMEHTIB.

BucHoBkn

1. VY3arajapHEHO OCHOBHI BUMOTH IIIOLO €KO-
TOKCHUKOJIOTTYHUX TOCIIKEHD Ta OIIHEHO HEOE3-
MIEYHICTh TECTULUIOIB IS HENUIbOBUX TECT-
00’ekTiB HOBKULIA. OOCAT €KOTOKCUKOJIOTTUHUX
JOCTIIKEHB TSl PI3HUX 3aC001B 3aXUCTY POCIUH
OOyMOBJICHUH I1XHIM TIpU3HAYCHHSM, YMOBAaMHU
3aCTOCYBaHHsI, KOHTAKTOM 3 HaBKOJIMIIIHIM Cepe-
noBumieM. [IpoBeeHHS EKOTOKCHUKOJIOTIYHUX
JOCTiPKEHh TTOBMHHO 0a3yBaTUCh Ha €IMHUX
pexomennoBaanx meromax OECP, 3 morpuman-
HaM craHaaptiB GLP, ski BKIIOYarOTh CHUCTEMY
HOpPM, TIpaBMJ Ta BKa3iBOK, CIPSIMOBaHHX Ha
3a0€3Me4YeHHS Y3rO/HKEHOCTI Ta JOCTOBIPHOCTI
pe3yJIbTaTiB 1a00paTOPHUX JTOCIIKEHb.

2. Cepen BUBYCHHX MpenapariB HAHOUIBII
TokcnuHUMU (1 K1ac HEOE3MEeYHOCTI) € IHCEKTH-
uuau: Topcuna, KE; Ilpesunent, KC; I'oTuka,
KC i bokcep, KC. HaltuyTuBimmmMu BUgaMu 10
[UX TMpernapariB € puoH, pakomoaiOHI Ta OKO-
aM, 1o OOYMOBJIICHO HASBHICTIO B iXHHOMY
CKJIa/Ii MpPEeTPOiliB Ta HEOHIKOTUHOIMIB.

3. s BomopocTel HAHOUIBIT TOKCUYHHM
(1 xkmac Hebe3MmeYHOCT) € Tpernapar Ha OCHOBI
UKBAT z[I/I6p0Mlz[y Ckopmion Makci, PK, o
00YMOBJICHO HOTO IIJTbOBUM TNPU3HAYCHHAM.

4. Jlna mTaxiB, TPYHTOBUX MIKPOOpTaHi3-
MIB 1 JIOIIOBHX XpOOaKiB BC1 TOCIIKEHI Ipena-
patu BITHOCATHCS M0 3 Kiacy HeOe3meyHOCTi
a00 He KIacu(iKyIOThCs, 32 BUHATKOM mpenapa-
TiB bokcep, KC ta Ilpesunent, KC, sxi 3a roc-
TPOO TOKCUYHICTIO JISI TOTIIOBUX Xp06aKIB BiJ-
HOCSThCS 70 1 1 2 Kimacy HeOe3MeYHOCTI, BiIO-
BIJTHO.

Konduaikr inTepeciB. ABTOpH 3asBISIOTH
PO BiJICYTHICTh KOH(TIKTY iIHTEPECIB.
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As can be seen from the research results,
the most sensitive to the effects are represen-
tatives of the aquatic ecosystem and bees.
Therefore, when using these preparations, we
recommend measures to protect them from
direct contact with water bodies near the
treated areas due to possible drift with air and
surface waters (in particular, the establish-
ment of a buffer zone).

Based on the research results, we provided
recommendations on the possibility of using
new preparative forms of pesticides in
Ukrainian agriculture for their intended pur-
pose with strict adherence to hygiene regula-
tions.

Conclusions

1. The main requirements for ecotoxico-
logical studies are summarized and the haz-
ardousness of pesticides to non-target envi-
ronmental test objects is assessed. The scope
of ecotoxicological studies for various plant
protection products is determined by their
purpose, conditions of use, and contact with
the environment. Conducting ecotoxicologi-
cal studies should be based on the single rec-
ommended OECD methods, in compliance
with GLP standards, which include a system
of norms, rules, and guidelines aimed at
ensuring the consistency and reliability of
laboratory research results.

2. Among the studied preparations, the
most toxic (hazard class Acute 1) are the
insecticides Torsida, EC; President, SC;
Gotica, SC and Boxer, SC. The most sensi-
tive species to these preparations are fish,
crustaceans and bees, which is due to the
presence of pyrethroids and neonicotinoids
in their composition.

3. For algae, the most toxic preparation
(hazard class Acute 1), due to its intended
use, is the diquat dibromide based prepara-
tion Scorpion Maxi, SL.

4. For birds, soil microorganisms and
earthworms, all tested preparations either
belong to hazard class 3 or are not classified,
with the exception of the preparations Boxer,
SC and President, SC, which, in terms of
acute toxicity for earthworms, belong to haz-
ard classes Acute 1 and Acute 2, respectively.
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