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Abstract. Presently chemical plant protection products are an inseparable part of
agriculture. They have not only their main purpose of plant assistance, but they also have the
potential risk of negative impact on biocenosis species (birds, bees, soil microfiora, algae, efc.)
and the human body and its health respectively.

The purpose of our study was to aggregate data on the existing legal framework of plant
protection products in Ukraine and assess their ecology and hygiene monitoring.

For analysis of the plant chemical protection, we used as the basic documents the regulatory
framework of domestic legislation in toxicological and hygiene, ecology assessment, and
ecology and hygiene monitoring domains.

Currently, many laws and legal acts regulate the use of pesticides by state and private
agricultural farms in Ukraine. This number of documents covers not only pre-registration
studies of pesticides but also their post-registration monitoring in the environment. The key
entities that control potential negative risks of these products through the regulations are the
State Emergency Service, Ministry of Environmental Protection, Ministry of Health, Ministry of
Housing and Communal Services, Ministry of Agriculture Policy, State Agency of Water
Resources, State Committee of Land Resources, State Agency of the Forest Resources.
However, the impact of xenobiotics on non-target species of the ecosystem is currently quite
underestimated. The decline in biodiversity directly depends on the condition of the
environment and the negative impact on it. Instances of acute oral, inhalation, or dermal
poisoning of birds, bees, and aquatic invertebrates with pesticides are quite common and
among the factors that affect public health. That is why ecology and hygiene monitoring is
essential in line with the assessment of the nsks of the inappropriate release of pesticides.
These should be treated as a critical component of managing environmental sustainability and
safety for public health.

The implementation of global approaches to monitoring and controlling the post-
registration impact of pesticides on the ecology and hygiene in Ukraine can also take into
account the far-reaching consequences of their negative impact accumulation, and
environmental pollution. As a result, this will help to avoid adverse impacts on animal, insect,
and bird populations, as well as human health.

Key words. Government monitoring, agriculture, pesticides, eco-system, negative
impact.

Pesticides play a key role in modem agriculture, helping to increase yields and food
production. However, the widespread use of plant protection products (PPP) raises concemns
about their potential negative impact on the environment, ecosystems, and human health. The
use of pesticides on agricultural lands can have far-reaching consequences for the
environment and the population as a whole. For example, if the PPP from cultivated areas
penetrates the groundwater or surface water basins they can impact aquatic ecosystems;
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polluted air from cultivated areas and contaminated soil spread pesticides beyond the treated
areas, affecting non-target species (birds, bees, soil microflora) and disrupting the ecological
balance (the State service for food safety and consumers protection, 2024; Pathak V.M., 2022).

The purpose of the paper is to aggregate data on the existing legal framework of plant
protection products in Ukraine and assess their ecology and hygiene monitoring.

Methods and materials. The analysis was based on the scientific literature and national
regulatory documents in the domain of toxicology and hygiene, ecology assessment, and
ecology and hygiene monitoring.

Results and discussions. The current legal framework of the plant protection domain
consists of (Garmash S., 2023; the State Service for Food Safety and Consumers Protection,
2024):

- The Constitution of Ukraine

- The Law of Ukraine "On plants protection”.

- The Law of Ukraine "On pesticides and agricultural chemicals”,

- The Law of Ukraine “On the system of permits in the economic domain®,

- The Law of Ukraine "On the Number of Permission Documents in the Economic Domain”,

- The Law of Ukraine "On seeds and planting material”,

- The Law of Ukraine "On the plant variety protection”,

- Law of Ukraine "On sanitary and hygiene wellbeing of the population”,

- the number of legal acts on the protection and quarantine of plants,

- international agreements of Ukraine,

- The Cabinet of Ministers decrees "On approval of assessment criteria of the rate of risk
from agricultural activity in the plant protection domain and determination of the frequency of
planned measures of government supervision (control) by the State service for food safety and
consumers protection”,

- Customs code of Ukraine and other legal acts.

The domain of ecology and hygiene monitoring has not yet had such a diverse, full-fledged,
and clear regulatory framework. Most of the documents relate to pre-registration studies, risk
and hazard assessment of new active substances and dosage forms.

In the ecology and hygiene monitoring domain, it is more complicated currently everything
is limited to pre-registration assessment. Ukrainian research institutions, such as the Institute
of Plant Protection of the National Academy of Agrarian Sciences (Ministry of Environmental
Protection, 2024) and other acknowledged scientific institutions, research the pesticides’
impact on the environment, on non-target organisms, obtaining valuable data for regulatory
resolutions (Kovalenko Yul., 2020). However, they use scientific and methodological
approaches that are different from European practices. For example, the Organization for
Economic Cooperation and Development has elaborated guidelines and recommendations for
risk assessment and mitigation of negative impact of pesticides (OECD Guidelines, 2024)
together with the principles of good laboratory practice, in particular in the context of pesticide
testing (GLP, 2024), which ensures the quality and integrity of preclinical laboratory tests,
providing a basis for regulatory decisions. This includes methods for assessing the ecology
and impact of pesticides, as well as their influence on human health. Recommendations for
determining the biological effectiveness of pesticides have been developed, focusing on pest
control efficiency. The recommendations also cover the calculation of pesticide content in food
and the environment.

There is an extensive scientific and regulatory framework for toxicological and hygiene
inspection and control of pesticides, and a functional system of sequencing the operation of
organizations for research, pre-registration testing, and post-registration monitoring (the
Cabinet of Ministers decree, 2024).
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The state toxicological and hygiene test of pesticides is carmried out by accredited research
institutions (the Cabinet of Ministers decree, 2024). The State Service of Ukraine on Food
Safety and Consumer Protection plays a key role in the supervision of pesticide monitoring
procedures (the State Service of Ukraine on Food Safety and Consumer Protection, 2024). It
carries out regular inspections and assesses compliance with safety standards for pesticide
content in food.

And most important thing is that the post-registration evaluation, control, and monitoring
are not considered and conducted. The tests are run only in cases of emergencies, such as
massive bee envenomation, etc. But these rare incidents of course cannot give a full picture of
a particular pesticide circulation in the environment or the long-term, cumulative impact on non-
target species.

Presently, there is an aggregate environment monitoring system that is supposed to
register all pollutants. It has its structure and its operation is regulated by a specific framework
(Environment e-monitoring, 2024).

The Law of Ukraine "On Environment Protection” (Articles 20, 22) stipulates for creation of
the State Environmental Monitoring System (SEMS) and the conducting of observations of the
condition and pollution of the environment (Environment e-monitoring, 2024). National
executive authorities are responsible for this task, in particular the Ministry of Environmental
Protection and Natural Resources of Ukraine, which are the constituents of the State
Environmental Monitoring System, as well as the insfitutions, companies, and organizations
whose main activiies may potentially or lead to environmental degradation, pollution and
denaturation (Environment e-monitoring, 2024).

Each of the eight entities responsible for monitoring (the State Emergency Service, Ministry
of Environmental Protection, Ministry of Health, Ministry of Housing and Communal Services,
Ministry of Agriculture Policy, State Agency of Water Resources, State Committee of Land
Resources, State Agency of the Forest Resources) monitor environment as defined by the
Regulation on the State Environmental Monitoring System and the procedures and regulations
on State monitoring of certain environmental components (Environment e-monitoring, 2024;
Kovalenko Yu.L., 2020).

The basic regulatory documents of the State monitoring of the environment are
(Environment e-monitoring, 2024; Kovalenko Yu.L., 2020):

- The Cabinet of Ministers decree as of 20.07.1996 #815 "On approval of the Procedure of
State monitoring of waters”;

- The Cabinet of Ministers decree as of 09.03.1999 # 343 "On approval of the Procedure
of State monitoring of the air protection”;

- The Cabinet of Ministers decree as of 26.02.2004 # 51 "On approval of the Statement of
monitoring of the soils in agricultural land";

- The Cabinet of Ministers decree as of 20.08.1993 #661 "On approval of the Statement of
monitoring of lands".

The presented system of State environment monitoring is based on the fulfillment of
distributed functions by individual entities of the system that includes subordinate subsystems.
Each subsystem is at the level of separate entities of the State Monitoring System that has its
own scientific, methodological, structural, organizational, and technical basis (Environment e-
monitoring, 2024; Kovalenko Yu.L., 2020).

It is worth mentioning that one of the deficiencies of the regulatory framework for organizing
and implementing State Environmental Monitoring is the vague statement of the powers of its
State System of Environment Monitoring components in the provisions on the relevant
environmental objects (Environment Monitoring, 2024).

Apart from the main monitoring spheres (air, water, and soil), there are several special
monitoring cases: forests, genetically modified organisms, and waste management
(Environment e-monitoring, 2024; Environment Monitoring, 2024). Unfortunately, such an
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important subdivision as ecology and hygiene monitoring of pesticides in the environment is
lacking. It cannot be included in any of the existing groups, as the use, distribution, migration,
metabolism, and impact on the ecosystem (target and non-target species) of plant protection
products have several specific features.

We also should bear in mind the unique situation with pesticides: on the one hand, today
it is impossible to do without them to ensure high sustainable yields sufficient to overcome
famine in the world (Tkachenko, L.V., 2021; K. Chatzimichael, 2022) on the other hand, they
are toxicants that can cause not only acute poisoning but also significant long-term effects
(embryo and reproductive toxicity, carcinogenicity, endocrine disrupting effect, etc.) on the
human body (Ibrahimova |.V., 2022; Antonenko A.M., 2019) and also a negative impact on so-
called non-target organisms (birds, insects, soil worms, algae, etc.) (N.-F. Wan, 2023; A. Mitra,
2021; F.Sanchez-Bayo, 2021).

Presently to study the impact on non-target species, the so-called ecotoxicological studies
are conducted, but only at the pre-registration stage. The effect on birds (quail, duck), bees,
aquatic invertebrates (e.g., Daphnia magna), algae, earthworms soil microorganisms, etc. is
studied for the formulation and its active ingredients. The median lethal concentrations and
doses (LC50 and LD50) and half maximal effective concentrations (EC50) are measured in
acute exposure studies, subthreshold, and threshold doses (NOEL and NOAEL) in subacute
exposure experiments.

The accredited institutions also conduct these studies, and their results affect the possibility
and status of pesticide registration. However further studies and monitoring have not been
conducted. The accumulation and dynamic impact on these ecosystems are not monitored or
studied, and that can have significant negative consequences, as changes in the life of these
non-target species are directly related to the well-being of the human population and public
health.

Many species of wild birds live in agricultural and forest areas where pesticides are often
used. Birds can either inhale air contaminated with pesticides or have skin contact during and
after pesticide spraying (T. Katagi, 2021). Contact with pesticide content on crops and weeds
through feathers can lead to oral absorption of pesticides. Since crops, weeds, and insects are
the main food for birds, the most likely route of pesticide content is oral (B. Mohanty, 2024).
When pesticides are used to treat seeds, birds can be exposed to higher concentrations
through ingestion of the treated seeds. In the case of the granular formulation, birds mistake
the granules for seeds or swallow them instead of sand (T. Katagi, 2021; B. Mohanty, 2024).
Considering these possible routes of exposure and the feeding habits of birds, the toxicological
effects of pesticides should be assessed based on the impact when ingested with direct
administration.

That is why ecology and hygiene monitoring of off-target pesticide exposure is a critical
aspect of environment and public health management.

Discussion. Post-registration ecology and hygiene monitoring and control over the use,
and accumulation of pesticides, and assessment of negative impact on environment and the
human body are too scarce and poor in Ukraine in comparison with international European and
United States practices. (Tkachenko, 1.V, 2021; K. Chatzimichael, 2022). Besides the pre-
registration studies, the focus should be made on conducting experiments on the long-term
effects of chemical plant protection and its impact on water basins, soils, non-target species of
biocenosis, and public health. ((Postanova Kabinetu Ministriv, 2024; N.-F. Wan, 2023; A. Mitra,
2021; F.Sanchez-Bayo, 2021; T. Katagi, 2021; B. Mohanty, 2024). After all, the assessment of
the negative impact of drugs only at the time of registration is imperfect, as the acute impact
may be renewed in the future and unacceptable, even if there aren't long-term consequences.
(K. Chatzimichael, 2022; Ibrahimova V., 2022).

State testing and registration of pesticides and agrochemicals are carried out to minimize
the negative impact of pesticides and agrochemicals and to meet the requirements for high
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biological effectiveness in terms of direct use, and safety for human health and the
environment. But, when a pesticide is registered, its monitoring and assessment should not be
over. It is of paramount importance to elaborate a comprehensive system of ecology
classification of pesticides and agrochemicals based on global best practices and to introduce
the possibility and methodology of extrapolating data from the active substance to the
formulation of the pesticide.

It is also important to infroduce global approaches to post-registration of ecology and
hygiene monitoring and control in Ukraine to prevent the accumulation of pesticides, the long-
term effects of their impact on the ecosystem, and on human health, and the possibility of
timely response to changes in the conditions of animal, bird, insect populations, and the state
of the water, soil and air environment.
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CYUYACHMW CTAH 3AKOHO[ABCTBA Y COEPI 3AXUCTY POCIIUH TA
EKONOro-rri€HYH0oro MOHITOPUHIY B YKPAIHI
Autonenko A.M.' (ORCID ID 0000-0001-9665-0646), Gopucenko A.A.' (ORCID ID
0000-0002-0211-607X), Menbuuyyk @.C.2 (ORCID ID 0000-0003-2711-5185),
Tkauenxko 1.B.! (ORCID ID 0000-0002-2148-0934)
1 - Kadeppa ririenn Ta ekonorii HauioHanbHOro MeAMYHOro YHIBEPCUTETY iMeHi
0.0. boromonsuga, Kuis, Ykpaina
2 - TOB «3enenuit gim 2025», Kuis, Ykpaiqa

Pe3srome. XimiyHi 3acobu 3axucmy pocnur, 6e3 AKUX Hapasi 8axKo yAeumu GyyacHe
cinecbke 2ocnodapcmeo, KpiM ceoel Yinboeoi donomozu ONA POCNUHHUYMEa Mawomsb
nomeHWiiHUd pusuk HeeamuseHoi Aii Ha npedcmasHukie bioueHo3y (nmaxie, 6xin, rpyHmMoesor
mikpoghnopu, eodopocmell mowjo) i 8i0nosiHo, Ha opaaHi3M NOUHY ma i 30opos’a.

lNpoeedenHs y3azanbHeHHs 0aHux wWodo HaseHo20 JepxagHo20 peayneaHHs 3acobie
3axucmy pocnuH 8 Yxpaii ma ouiHKa ix exoso20-2i2icHiuH020 MOHIMOPUHaY.

OcHoeHumMu dokymenmamu, siki 6ynu esami dna awanisy cepu xiMiyHo20 3axucmy
pocnux cmanu HopMmamueHa basa eimuu3HsAHO20 3akoHodaecmea & e2any3i MOKCUKON020-
2I2I€HIYHOT, €KOM02IUHOT OWHKU Ma eKono20-2I2iEHIUH020 MOHIMOPUHZY.
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B Ykpaini, Ha cb0200HIWHIU 0eHb, icHye 6eaniy 3aKoHie, NOMoXeHs, AKI 3alMarmsca
peayniosaHHAM BUKOPUCMaHHA necmuyudHux npenapamis depxasHumMu
CinsCbko20cn00apcekumMu | hepMepcbkuMu npusamHumu 2zocnodapcmeamu. La Huska
dokymexmansHoi basu oxonnioe He minsku nepedpeecmpauiiii docnidxeHHa necmuyudis, a
U nocmpeecmpauiliHuli MOHIMOpPUHe X 8 HaskonuwHsoMy cepedosuwi. MHC, Mindoskinns,
MO3, Misxumnoxomyrzocn, Minazpononimuku,  [epxeodzocn,  [epxxomaem,
Lepxxomnica2oc — 0CHO8HI cyb'exmu, SKI KOHMPOIOIME 8I0N08IGHUMU G8OIMU NOMOXEHHAMU
nomeHyiliHi HezamueHi pusuku npenapamis. [lpome, din kceHobiomukie Ha Heuinsoei sudu
eKocucmemu, Hapa3si, € docume HeouiHeHow. Tak, AK 3MeHweHHA biopiaHoMaHImms Hanpamy
s3anexums ei0 cmary Ooekinna ma 3acobie ennuey Ha Hb020. Bunadku zocmpozo
nepopansHo20, IH2anAWlUHo20 YU HAWKIPHO2O OMPYeHHR nmaxie, 60xin, e00HUX
beaxpebemHux necmuyudamu € He MOOGUHOKUMU Ma OOHUMU i3 YUHHUKIG 8i0 AKUX 3anexums
2pomadceke 300poe’n. TomMy, 8aXnueo UKOHY&amu eKonozo-2i2ieHivHUl MOHIMOpuUHe ma
npoeodumu OYHKY pu3UKie HeUinb0e8020 ennusy necmuyudie, wWo nompannsoms y
HaeKoNUWHE cepedosuLye 3 MOYKU 30Py KPUMUYHO20 KOMITOHEHMY YNPAaGNiHHA eKoNo2iuHOK
cmitikicmio ma be3neuHicmio N opaaHi3My HaceneHHs.

3anposadxeHHs & YkpaiHi ceimoeux nidxodie G0 MOHIMOPUH2Yy Ma KOHMPOO
nicnapeecmpauitiHoz2o ennuey necmuyudie Ha exonoe2o-zieieHiyHUL cmaH O0eKinNna Moxe
8paxosyeamu GanexkocaxHi Hacnioku ix HezamueHoi i, HakonuyeHHs, 3abpydHerHs 0b'exmie
HaexonuwHbo20 cepedosuwa. B kiHuesoMy pesynsmami ye CrpusSMUMe YHUKHEHHIO
Hecnpusmnueux Hacniokie Ons nonynayil meapuH, Komax, nmaxie, a makox ona 3dopoe’s
NOOUHY.

KnioyoBi cnosa. [lepXaBHUI MOHITOPMHI, CiNbCbKe rocnofapcTBo, NecTUUMOM,
eKOCUCTeMa, HeraTUBHUIA BNNUB.
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