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Abstract. Hygienic evaluation of the most common methods of agricultural crops treatment with chemical
protection products (literature review). Borysenko A.A., Antonenko A.M., Shpak B.I, Omelchuk S.T.,
Bardov V.G. Global strategies, including application of chemical plant protection products, are important in the
cultivation of safe corps and preservation of human health. A promising area of preventive medicine, agronomy,
agroecology and agroengineering is the optimization of methods of pesticide formulations application. The aim of the
work was a hygienic assessment of the most common and latest methods of crops treatment with chemical pesticides.
Results. The biological effectiveness of different types of pesticides is achieved by different application rates of the
working solution. The most common method of pesticide application is spraving, which ensures the application of
pesticides in the drop-liquid state and is characterized by low consumption of active substance per unit area, variable-
controlled distribution on the treatment surface, provides good adhesion and retention on facilities, allows the use of
combined formulations. One of the most effective ways to minimize the negative impact of chemical plant protection
products and achieve economic success is a rational approach to the choice of pesticide application, as it takes into
account the hazard class of pesticides, the presence of water protection zones, the sensitivity of target crops, elc.
Conclusion. Rational application of pesticides includes minimizing the overall effect of pesticides on human health and
the environment and achieving high-targeted biological efficiency. Adherence to the methodology of choosing the type
of pesticide application and selection of the type of spray is a key point in optimizing the rational use of chemical plant
protection products, which requires a detailed study from the standpoint of both efficiency and safety. Control over
compliance with the recommendations should be included in sanitary-hygienic and sanitary-ecological monitoring.

Pegepar. Tirieniuna oninka maiibinbm nommpennx cnocois  o6podin CLILCLROrOCIOIAPCHRIX  KYJILTYP
XiMiunnvn  sacobamm saxmery  (orasa  aireparypm).  Bopmcemko A.A.,  Antomenwo A.M., Illnax b.1,
Omeawuyk C.T., Bapaos B.I'. Ceimosi cmpamecii, exnovaion euxopucmanina xisiviix 5acobic 3AXUCINY POCTUH,
Maoms - eax)ciuse  sHavenna |y cghepax eupowgyeanns 6Hesneunor pociunnel Mpoovkyii ma  zdopos's  moditit
Hepenexmusnum Hanpsmkom poboniu. nPOHNGKIMUNHOT MeOUyUHI, a2POHOMIL, aspoexoiocil ma azpoinxcenepii ¢
onmmumisayia  memodie ix euxopucmanua. Memoro pobomu Gyna ciciewiuna oyinka WanGitew NOWMPeHux ma
HaltHosiux  Memoodie  0OpodKU  CLIbCLKOZOCNOOGPCHKUX  KVABIMYP  XIMIMHUMY  2aCO6aMI saxucnmy.  biorociuna
ehexmusnicms pisnux euoie necmuyudie Jocacacmuca PizHUMI HOpMami eumpam  po6oyoco posuuny. HaitGineu
ROUMPEHUM  CHOCOOOM  3GCMOCYGAHHA  NECIUYUOIE ¢ OONPUCKVEAHHA. WO 3aGE3NEUVE EHECEHHA NeCmuyudie v
KpaniuHto-piokoMy  CINGHE NG XAPAKINEPUIVENbCA  MAT0I0  BUMPAMOIo OO0l Peqosunt Ha O0OUHuio  niouyi,
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6apiabensHo-KOHMPOTbOsanuM I ponodinom Ha obpotmosansuiii noeepxni, zabeneuve dobpe npumnanHa ma
VINPUMAHNA HG 06 €KMAX, 00360NAE 3ACMOCVEANHA KOMBIHOGAHUX npenapamie. Oomum 3 naibitsw diesux cnocobie
MIHIMIQUIT HE2AMUGHOCO 6RANGY XiMivHUX 3acoCis IAxucmy pociun ma oCAcHeNHA ¢KOHOMINKHOT Veniwmocmi €
PAYIOHATBHUI NIOXIO D0 6uGOPY CROCOBY 3GCMOCYSAHHA ReCTuyuOis, OCKITbRY BPAYOBVEMbBCA  K1ac  Hehe3nexu
necmuyidie, HaseHicmy B0J0OXOPOHHUX 30H, UVIANGICME YiTbosux 06 'ckmie ma i, Paifionaivne sukopucmanns
necmuyuoie 6K10NaE 6 cebe MiHEMIBaYI0 CYMapHozo edherkmy enauey necmuyudie Ha 3dopoe s MUKt | HABKOIUWHE
cepedosuige ma JOCASHENN GUCOKOT yinbosoi Gionoeiunol echexmuenocmi. Jlompuvanns Memooonosii eubopy endy
BHECeHHA necmuyudis ma nidbopy mMuny posmuuosaia ¢ KuouosuM MOMEHMOM € OMMUMIZAIT PAIOHATLHOO
SUKOPUCTNAHHA XIMIYHUX 3aC0016 3aXUCIY POCTUH, 10 ROMPetVe Jemanshozo GUeHeHHa AK 3 RO echexmusrocmi,
max i oesneunocmi. Konmponn 3a oompumannam PEROMEHOIll HEOOXIOHO GRIIONUMI 00 CANMAPRO-2i2icHiunoco ma

CAnimapHo-exon02iMHO20 MOHIOPUHSY.,

Global strategies, including the application of
chemical plant protection products, are important in
the cultivation of safe crops and preserving human
health. Reasonable use of pesticides. on the one
hand. can mean minimizing and prudent use of them
in agriculture, but it can also be interpreted as the
complete elimination of their application. Unfortu-
nately. current trends in the development of the
agro-industrial sector indicate the impossibility of
complete abandonment of chemical plant protection
products (ChPPP) [3. 20, 21. 23. 27]. Due to its
versatility, relative technological simplicity and high
efficiency. chemical method of plant protection is
used worldwide and currently has no alternative.

Therefore, a promising area of preventive medicine,
agronomy, agroecology and agroengineering is not
only the improvement or development of new
pesticides. but also the optimization of methods of
their application [4, 6. 11, 14, 15, 18, 27, 30].

That 1s why the aim of our work was a hygienic
assessment of the most common and latest methods
of crops treatment with chemical plant protection
products.

The interaction between the needs of agriculture.
environmental protection and human health is a
complex and rational use of pesticides, which involves
the development of integrated methods of pest control,
is a way to optimize it (Fig.) [3. 14. 21, 23, 29].
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General scheme of rational use of pesticides

Improving of ChPPP, applied technologies and
their integration with chemical, physical and
biological knowledge will truly optimize pesticides

application without compromising the quality and
efficiency of agriculture or the protection of
consumers and the environment.
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Choosing the right method of pesticide appli-
cation is an integral part of achicving success in the
protection of plant products and the economic
justification for the use of a particular ChPPP,
providing a minimal risk of adverse effects of the
chemical compound on human health. The main
factors that are taken into account when choosing a
method of application are the formulation, the tvpe
of pest and plant, as well as safety for the
environment and human health [6, 14, 15. 23].

The most common method of pesticide appli-
cation is spraying, which ensures the application of
pesticides in the drop-liquid state and is cha-
racterized by low consumption of active substance

per unit area. variable-controlled distribution on the
treatment surface, provides good adhesion and
retention on facilities, allows the use of combined
formulations [21. 22. 29]. Spraying with pesticides
is carried out with the help of special ground ma-
chines — sprayers or aircrafts, which are installed on
airplanes, helicopters and other aircrafts. In small areas
of private agricultural plots, in gardens. in country
arcas for spraying hvdraulic panels and knapsack
sprayers of various modifications are used [1. 17. 19].

According to the amount of working fluid
applied per unit area. spraving is divided into three
main types: multi-volume, full-volume, small-
volume and ultra-small-volume (Table) [6].

Types of spraying by the amount of working solution

Tyxpe of spraying

Drop dispercity, pm

Application rates of the working solution, I/ha

Multi-volume =300
Full-volume 130-300
Small-volume S0-150
Ultra-small-volume <30

More than 300
200-300
75200

up to 25*

Note, * — Ultra-small-volume application of pesticides does not involve the preparation of a working solution: the formulation is applied in its pure

form.

Multi-volume application is not very popular
among farmers. as it is characterized by low pro-
ductivity of units due to frequent stops of the sprayer
for filling with working solution. As a result. the
utilization rate of working time changes in
production conditions is sometimes less than 0.5. It
also results in long-term exposure of workers
nvolved m pesticide application procedure. which
can significantly increase the risk of adverse health
effects. Another disadvantage of this tvpe is the
contamination of soils with chemicals, the excess of
which flows from the plant when applied in the
above way. This in turn can lead to contamination of
underground water supply sources and greater
negative impact on non-professional contingents of
the population [1. 6. 16, 19].

The appearance of this type of application. due to
a number of ChPPP with a phytotoxic cffect in high
concentrations of the working solution, have only a
contact effect and to obtain maximum efficiency it
requires good wetting of plants [6]. Since this type
of spraying involves the introduction of fairly large
volumes of working solution (more than 300 1/ha).
the most widely used are nozzles that form large
droplets [11. 27, 30]. The working solution wear
zonc, due to the formation of large droplets, is

21/ Tom XXV1/ 3

minimal. The gravity force prevails over the air
resistance force, which causes movement of the
droplets of the working solution with acceleration.
This is a positive side of this type of treatment in
terms of hygienic regulations, as the wear zone does
not requirc the establishment of large sanitary
protection zones and there is less risk of transfer to
necighboring fields [13. 17. 25, 28].

Full-volume treatment is currently the most
widely used, because the consumption of working
solution of 200-300 I/ha achieves a fairlv high
quality of the process. and therefore high technical
and economic efficiency compared to multi-volume
spraying [6, 9]. From a hyvgienic point of view. this
tvpe of formulations application has a number of
advantages over multi-volume, as it reduces the time
spent by workers on the treated area, and therefore
reduces the amount of occupational risk. Due to the
formation of medium-sized droplets, a smaller
volume of working solution makes it possible to
achieve a similar effect. but reduces the load on the
soil. ecotoxicological risk and the risk of groundwater
contamination [16, 19, 30]. The wear zone of the
working solution is medium. medium-sized drops are
formed. The gravity force prevails over the air
resistance force. the deposition of droplets of the

21
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working solution occurs without acceleration, which
poses a low risk to the environment and the population
living around [2, 13, 23, 24, 25].

A promising direction in the development of
spraving technology is low-volume and ultra-low-
volume application of formulations, which allows to
reduce consumption rates and the size of the drops
of the working solution while increasing their
number [3, 6. 9, 15, 28]. The advantages of low-
volume and ultra-low-volume spraying over multi-
volume spraying are increased mobility. biological
and economic efficiency. The productivity of de-
vices increases and costs for carrying out spraying
decrease. Improvement and development of new
tvpes of spravers and pesticide formulations lead to
the widespread use of low-volume spraving method
[5. 6. 21]. It should be noted that this type of treat-
ment has advantages in terms of exposure time of
workers involved in pesticide work, relatively low
risks of contamination of groundwater, soil and
ecotoxicological risk [8, 23, 24,

But at the same time. with reducing the size of
the droplets, the rate of their settling decreases and
the rate of evaporation increases. which increases
the risks of irritating, sensitizing, inhalation, percu-
tancous effects on workers involved in the treatment.
The wear zone of the working solution is large, due
to the predominance of drops of small size. The
gravity force is balanced with the air resistance
force: the deposition of droplets of the working
solution is duc to the pressure created by the spraver.
As a result, neighboring crops may be damaged and
surface water bodies contaminated. This poses a
threat to humans and animals, contaminates other
field crops, and changes the application values of the
formulations [11, 13, 25, 28, 30]. When carrying out
treatments with low-volume application, additional
preventive measures are required: additional indi-
vidual means of skin and respiratory protection (or
state-of-the-art standard ones), increase of sanitary

protection zones around the cultivated field. control
of crops in neighboring fields. etc. [2, 7].

According to [9, 23, 24], the biological effecti-
veness of different types of pesticides is achieved by
different application rates of the working solution.
For example, reducing the application rate of the
working solution of the fungicide to 200 I/ha when
treated agamst plant diseases. significantly reduces
its biological effectiveness. Therefore. from the
standpoint of biological efficiency. the recom-
mended values of fungicide application rates are on
average 200-400 l/ha. It is better to work with her-
bicides on vegetable crops at a rate of up to 50 I/ha,
and on cereals — up to 100 I/ha. The application rate
of insecticides is in the range of 100-130 1/ha. In this
regard, for the effective and safe ChPPP application
it is necessary to have at lcast three sizes of spravers.

CONCLUSIONS

1. The rational pesticides application includes
minimizing their cumulative effect on human health
and the environment and achicving high-targeted
biological efficiencies.

2. One of the most effective wavs to minimize
the negative impact of chemical plant protection
products and achieve economic success is a rational
approach to the choice of pesticide application. as it
takes into account the hazard class of pesticides. the
presence of water protection zones, sensitivity of
target crops. etc.

3. Adherence to the methodology of choosing the
tvpe of pesticide application and selection of the
spray tyvpe is a key point in optimizing the rational
use of chemical plant protection products, which
requires detailed study from the standpoint of both
efficiency and safety. Control over compliance with
the recommendations should be included in sanitary-
hygienic and sanitary-ecological monitoring.

Conflict of interests. The authors declare no
conflict of interest.

REFERENCES

I. Bublyk LI, Vasechko GI. Vasyliev VP. [Hand-
book of plant protection]. Editor MP Lisovyi. Kyiv:
Urozhai; 1999. p. 744, Ukrainian.

2. Vavrinevych O. [Hygienic estimation of potential
combined risk of mixed fungicide harmful effects on
workers]. Ukrainian journal of occupational health.
[Internet]. 2015:1(42):58-66. Ukrainian.
doi: https://dor.org/10.33573/ujoh2015.01.058

3. Antonenko AM. Vavrinevych OP, Korshun MM.
Omelchuk ST, Stavnichenko PV. [Hygienic substantiation
of the model of human hazard prediction when using
agricultural products contaminated with pesticides (on the

22

example of pyrazolecarboxamide class fungicides)].
Informaciinyi lyst pro novovvedennia v sferi okhorony
zdorovia, 2018:29:4. Ukrainian,

4. Omelchuk ST, Stecenko OV, Gyrenko TV, Bory-
senko AA,  Aleksiichuk VD. [Hygienic assessment of
working conditions when using pesticides on soybeans].
Ukrayinskyi zhumal z problem medveyny praci.
2019:15(3):240-6. Ukrainian.
dot: https://dol.org/10.33573/ujoh2019.03 240

5. Lysov AK, Komilov TV, Naumova NI. et al.
[New ultra low volume spraying equipment in cabbage
pest control, environmental and economic benefits).

Ha ymoeax aiyensii CC BY 4.0 @



MEJINYHI TEPCIIEKTHUBHY / MEDICNI PERSPEKTIVI

Tekhnologii 1 tekhnicheskie sredstva mekhanizirovannogo
proizvodstva produktsii rastenievodstva 1 zhivotno-
vodstva. 2019;1(98):115-24. Russian.

6. Markevich AYe, Nemirovets YuN. [Fundamen-
tals of effective use of pesticides: a handbook of questions
and answers on mechanization and quality control of
pesticides in agriculture]. Gorki: educational institution
"Mogilev state educational center for training, advanced
training, retraining, consulting and agrarian reform";
2004. p. 60. Russian.

7. [Methodical guidelines on study. estimation and
reduction of risk of pesticides inhalation and dermal
effects on the workers or by standerds during and after its
application for plants and other objects chemical
protection: 324/13.05.2009.]; 2009. p. 29. Ukrainian.

8. [On approvals by the Ministry of Health of plans
for the implementation of certain acts of EU law: Order:
No. 1141-p. from 26.11.2014]. [Internet]. Ukrainian.
Available from:
http://zakon.rada.gov ua/laws/show/1141-2014-p

9. Revyakin Yel., Krakhovetskiy NN [Machines for
chemical protection of plants in innovative technologies:
scientific. analyte. review|. Moskva: FGNU «Rosinfor-
magrotekh»: 2010. p. 124, Russian.

10, Selivanov NI, Chepelev NI, Matyushev VV [Theo-
retical aspects of improving the safety of technological
processes of agricultural enterprises]. Vestnik Altaiskogo
gosudarstvennogo agrarmogo universiteta. 2016:2:151-5.
Russian.

I'1. Sidorenko V. [Current technological solutions for
the effective use of pesticides]. [Internet]. Agronom:
2020. Russian. Available from:
hitps://www.agronom.com.ua/aktualni-tehnologichni-
rishennya-dlya-efektyvnogo-zastosuvannya-pesty tsydiv/

12. Agricultural Spray Nozzles and Accessories.
Catalogue Lechler. EN: 2012. p. 65.

13, Andrew Storrie. Reducing herbicide spray drift.
NSW  Department of Primary Industries. [Internet].
Available from:
https://www.dpi.nsw.gov.au/biosecurity/weeds/weed-
control/herbicides/spray-drift

14. Fargnoli M, Lombardi M, Puri D. et al. A Risk
Assessment  Procedure for the Fnhancement of
Occupational Health and Safety (OHS) Management.
International Journal of Environmental Research and
Public Health. 2019;16(3):310.
dot: https://doi.org/10.3390/ijerph 160303 10

I5. Directive 2009/127/EC of the European Parlia-
ment and of the Council of 21 October 2009 Amending
Directive 2006/42/EC with Regard to Machinery for

Pesticide ~ Application.  [Internet].  Available from:
http://data.europa.eu/eli/dir/2009/127/0j
16. Novohatska OO.  Stavnichenko PV,  Kondra-

tiuk MV, et al. Comparative hygienic evaluation of beha-
vior of different pesticides groups in soil, prediction of
risk of ground water contamination and its danger for
human health in areas with irrigation farming. Rawal
Medical Journal. 2018:43(1):129-36.

17. Li Y. Li Y, Pan X, et al. Comparison of a new air-
assisted sprayer and two conventional sprayers in terms of
deposition, loss to the soil and residue of azoxystrobin

21/ Tom XXVI/ 3

and tebuconazole applied to sunlit greenhouse tomato and
field cucumber. Pest Manag Sci. 2018:74(2):448-55.
doi: https://doi.org/10.1002/ps.4728

18. Antonenko AM, Shpak BI, Vavrinevych OP, Bo-
rysenko AA, Omelchuk ST. Forecasting of the hazard for
human health of the consumption of vegetables grown
with the application of abamectin-based insecticide for-
mulations. Medical sciences: history, the present time, the
future, EU experience: international scientific and practical
conference. Poland: Wroclawek: 2019, Sep 27-28. p. 224-6.

19. Grella M, Gallart M, Marucco P, et al. Ground
deposition and airborne spray drift assessment in
vineyard and orchard: The mfluence of environmental
variables and  sprayer  settings.  Sustainability.
2017:9:728 doi: https://doi.org/10.3390/5u9050728

20. Machado SC, Martins 1. Risk assessment of occu-
pational pesticide exposure: Use of endpoints and
surrogates. Regul. Toxicol. Pharmacol, 2018:276-83.
dot: https://doi.org/10.1016/1.yrtph.2018.08.008

21. Michael F. Wilson Optimising pesticide use.
Application technologies. UK, 2003;1-6.
doi: https://doi.org/10.1002/0470871792

22. Nasr GG, Yule A, Bendig L Agricultural Sprays.
Industrial Sprays and Atomization Design. Analysis and
Applications. UK. 2002:185-208.
dor: https://do1.org/10.1007/978-1-4471-3816-7_5

23, Omelchuk ST, Vavrinevyeh OP. Antonenko AM.
Bardov VG.  Forecastins the risk of  bifenthrin-based
insecticides for human health when consuming agricultural
products grown afler their application. One Health and
Nutrition  Problems  of  Ukraine.  2019:1(50):28-33,
dot: https://dor.org/10.33273/2663-9726-2019-50-1-28-33

24, Overview of Risk Assessment in the Pesticide
Program. US EPA. |[Internet]. Available from:
https://www.epa gov/pesticide-science-and-assessing-
pesticide-risks/overview-risk-assessment-pesticide-program

25. Paul E. Sumner. ReducingSpray Drift. The Uni-
versity of Georgia and Ft. Valley State College. the U.S.
Department of Agriculture and Counties of the state
Cooperating. Available from:
https://athenaeum libs.uga.edu/bitstream/handle/10724/34
969/reducing pdf?sequence=1

26. Recommendations for spraying technology for
field crops. Available from:
https://www.syngenta kz/rekomendacii-po-tehnologii-
opryskivaniya-polevyh-kultur

27. Reducing Spray Drift (AE1210, Reviewed June
2017). Available from:
https://Awww.ag ndsu.edu/publications/crops/reducing-
spray-drift

28 Robert E. Wolf. Strategiesto Reduce Spray
Drift.  Kansas State University, Available from:
http://cotton. tamu.edw/Weeds/Spray %20Drift%620Strat pdf

29. Llop I, Gil E. Gallart M, et al. Spray distribution
evaluation of different settings of a hand-held-trolley
sprayer used in greenhouse tomato crops. Pest Mana-
gement Science. 2015:72:505-16.
doi: https://do1.org/10.1002/ps. 4014

30. Teelet Technologies. A Spraying Systems Com-
pany. Wheaton: 2007. p. 192.

23



TEOPETHYHA MEJTHI[MHA

CIIUCOK JIITEPATYPH

I by6mux JI. ., Baceuko I'. I, Bacunser B. I1. JTo-
BIUHK 13 3aXHCTY pociid / 3a pet. MLIT. Jlicosoro. Kuip:
Vpowait, 1999. 744 ¢.

2. Baspinepua O, [1. Tirieniuna oriHka 1oTeHIH-
HOTO  KOMOIHOBAHOTO PU3MKY HeGE3IedHOTO  BILTHRY
CyMillleBuX (DYHMIMTB 18 Npamoounx. VKpaincskui
Heypran 3 npoGiaes meduyunn npayi. 2015, T. 42, Ne 1,
C. 58-66. DOI: https://doi.org/10.33573/ujoh2015.01.058

3. Tirieniune  OGIPYHTYBaHHS MOJeN  ITPOTHO3Y-
BaHHs 1e0esneku Ui 0 AMHN IPH BAKHBAHHI ClALCHKO-
FOCMOJAPCLKHX POV KTIB, KOHTAMIHOBAHNN TISCTHIH/1a-
MH (Ha npHK/Ia QYHFIIHAB Kiacy MipasonkapGokca-
MiB) / A, M. ArTOHeHKO Ta 1H. [Hghopm. mcm npo io-
eoeeedenna ¢ cqhepi oxoponu sdopos'a. 2018, Ne 29, 4 ¢.

4. I'irieniyna omiHKa yMOB Ipami NPH 3acTOCYBaHHI
nectunus Ha coi / C. T. Omenbuyk Ta in. Vip. scvpran
2 npobrem meduyunu npayi. 2019, T. 15 Ne3, C. 240-
246. DOL: https://do1.org/10.33573/ujoh2019.03.240

5. Jlueor A K., Kopuwios T, B., Haymona H. Y.,
l'onapos H. P. Hosoe oGopyoBanue s yiasTpavasio-
00BLEMHOrO  ONPBICKHBaHHA B GOphOe © BpeAUTEISIMH
KAlIyCTRI, SKOMOTHYECKHE H 3KOHOMHUYECKHe HPpEHMY -
meCTBa. TexHonoauu u mexnHuueckue cpedcmeda Mexami-
UPOGANHOZO  HPOU3BOICHIGa NPOOVKYIUIL  PACINERIECEO0-
cmea i scusomuoeoocmea, 2019. T, 98 No [ C. 115-124.

6. Mapkesru A. E., Hemuposen 10, H. Ocnorsi 5¢-
(heKTHBHOTO TIPHMEHEHMS [ECTHIM/IOB: CMPABOYHHK B
BOIIpOCax H OTBETax [0 MEXaHH3aIlMH u" KOHTpOTIO
KauccTBa NPUMEHEHMS NeCTHIHIOB B CEIBCKOM XO-
agiferse. Topku:  yupewaenue obpasopanus  "Moru-
JIEBCKHIH TOCY IaPCTBEHHBIH yHeSHBIH TEHTD 110110 TORKH,
NOBBIICHIS  KBATU(MKAIMH, [ICPENOTOTOBKH  KajpoB,
KOHCYIILTHPOBaHHS W arpaphoii pechopmpr”, 2004, 60 ¢,

7. MertoauyHl pekoMeH aIli 3 BHBYEHHS. OLIHKH |
IMEHINEHHS  PU3MKY IHMAIUHHONO 1 HepKyTaHHOIO
BIUIMBY [ECTHIMAIB Ha 0c¢i0, AKI HPAaIloOTh 3 HUMHK abo
MOMYTh 3a3HABATH BILIHBY I 4ac 1 [Hc/Id XIMIMHOTO
3ANMCTY POCIIHH Ta 1HmMX o6'ekrin, 324/13.05.2009. 29 ¢.

8. Ilpo cxpanenus pospoliaennx MinicteperBom
OXOPOHH 3JI0POB’S IUIAHIB IMIUIEMEHTAIU] JIeHKUNX aKTiB
sakonojlaBctBa €C: Hakas Bigx 26.11.2014. Ne |141-p.
URL: http://zakon.rada.gov.ua/laws/show/1141-2014-p
(ata speprenns 05.09.2019).

9. Pesaxun E. JI., Kpaxoseruii H. H. Mamuns s
NXHMHYECKOH 3allliThl pacTeHHil B MHHOBAIIMOHHEBIN TeX-
HONOTHAN: Hayd. aHauut, o030p. Mockpa: ®I'HY «Poc-
uHpop-Marpotex», 2010, 124 c.

10, Cemmanos H. M. Yenener H. M., Matiomer B. B.
TGO]JC’TH‘ICCKI-‘IC ACIIEKTRI TOBBITIEHHS Oe3011acHOCTH TEXTIO-
JTOIHYCCKHX [POLECCOB  COIIBCKOXO3 HCTBEHITBIX pe Ji-
npuwathit.  Beem.  Amwmaiickoco  20c. ae-paprozo
yuusepcumema. 2016, Ne 2. C, 151-155.

I1. Cugoperko B, AKTyalbHI TeXHOIOITYHI pilieHHS
A eeKTHBHOTO  3aCTOCYBAHHA TIECTHIMIB. Asponon.
2020. URL: https:/Avww.agronom.com.ua/aktualni-tehnolo-
gichni-rishennya-dlya-efektyvnogo-zastosuvannya-
pestytsvdiv/ (1ata 3peprenns: 10.09.2020)

24

12, Agricultural Spray Nozzles and Accessories.
Catalogue Lechler. EN, 2012, 65 p.

13. Andrew Storme. Reducing herbicide spray drift.
NSW Department — of  Primary  Industries. URL:
https://www.dpi.nsw.gov.awbiosecurityweeds/weed-
controlherbicides/spray-drift (Date of access: 03 September
2020).

14. A Risk Assessment Procedure for the Enhan-
cement of Occupational Health and Safety (OHS)
Management / M. Fargnoli et al. [nier. Journal of Envi-
ronmental Research and Public Health. 2019. Vol. 16,
No. 3. P. 310,

DOI: https://doi.org/10.3390/jerph 160303 10

15. Directive 2009/127/EC of the European Parliament
and of the Council of 21 October 2009 Amending Directive
2006/42/EC  with Regard to Machinery for Pesticide
Application.  URL: http://data europa.ew/eli/dir/2009/127/o]
(Date of access: 28 September 2019).

16. Comparative hygienic evaluation of behavior of
different pesticides groups in soil. prediction of risk of
ground water contamination and its danger for human
health in areas with irrigation farming / O. O. Novohatska
et al. Rawal Medical Journal. 2018. Vol 43, No. 1.
P. 129-136.

17. Comparison of a new air-assisted sprayer and two
conventional sprayers n terms of deposition, loss to the
soil and residue of azoxystrobin and tebuconazole applied
to sunlit greenhouse tomato and field cucumber / Y. Li et
al. Pest Manag Sci. 2018. Vol. 74, No. 2. P. 448-455.
DOI: https://do1.org/10.1002/ps. 4728

I8, Forecasting of the hazard for human health of the
consumption of vegetables grown with the application of
abamectin-based  insecticide  formulations.  Medical
sciences: history. the present time. the future. EU
experience /A, M. Antonenko etal.  [Imernational
scientific and practical conference. Wroclawek. Poland.
27-28 September, 2019. P. 224-226.

19 Ground deposition and airborne spray drift
assessment in vinevard and orchard: The influence of
environmental  variables and  sprayver settings /
M. Grella etal. Sustainability. 2017. No. 9. P. 728.
DOL: https://doi.org/10.3390/5u9050728

20, Machado S. C.. Martins . Risk assessment of
occupational pesticide exposure: Use of endpoints and
surrogates. Regul. Toxicol. Pharmacol. 2018. P. 276-283.
DOI: https://dot.org/10.1016/;.yrtph 2018.08.008

21, Michael F. Wilson Optimising pesticide use.
Application  technologies. UK. 2003, P. -6,
DOI: https://doi.org/10.1002/0470871792

22. Nasr G. G., Yule A, J.. Bendig L. Agricultural
Sprays. Industrial Sprays and Atomization Design.
Analysis and  Applications. UK. 2002. P. 185-208,
DOI: https://do1.org/10.1007/978-1-4471-3816-7 5

23. Omelchuk S. T.,  Vavrinevych O.P.,  Antonen-
ko AM., Bardov V.G, Forecastins the risk of bifenthrin-
based insecticides for human health when consuming
agricultural products grown after their application. One




MEJIHYHI TEPCIIEKTHBH / MEDICNI PERSPEKTIVI

Health and Nutrition Problems of Ukraine. 2019. Vol. 50.
No. 1. P. 28-33.
DOL: https://dor.org/10.33273/2663-9726-2019-50-1-28-33

24, Overview of Risk Assessment in the
Pesticide Program. US EPA. [Internet]. URL:
https://www.epa.gov/pesticide-science-and-assessing-
pesticide-risks/overview-risk-assessment-pesticide-
program (cited 05.09.2019).

25. PaulE. Sumner. Reducing Spray Drift. The
University of Georgia and Ft. Valley State College. the
U.S. Department of Agriculture and Counties of the
state Cooperating. URL: https://athenaeum.libs.uga.edu/-
bitstream/handle/10724/34969/reducing. pdf?sequence=1
(Date of access: 28 September 2019).

26. Recommendations for spraying technology for
field crops. URL: https://www.syngenta kz/rekomendacii-

21/ Tom XXVI/ 3

po-tehnologii-opryskivaniya-polevyh-kultur (Date of ac-
cess: 10.09.2020).

27. Reducing Spray Drift (AE1210, Reviewed June
2017). URL:
https://www.agndsu.edu/publications/crops/reducing-
spray-drift (jara spepuenns: 10.09.2020).

28. Robert E. Wolf. Strategiesto Reduce Spray Drift.
Kansas State University, URL: https:/Avww epa.gov/pesti-
cide-seience-and-assessing-pesticide-risks/overview-risk-
assessment-pesticide-program (cited 02.09.2020).

29. Spray distribution evaluation of different settings
of a hand-held-trolley sprayer used in greenhouse tomato
crops / I Llop et al. Pest Management Science. 2015,
Vol. 72. P. 505-516. DOI: https://doi.org/10.1002/ps.4014

30. Teelet Technologies. A Spraying Systems
Company. Wheaton, 2007. 192 p.

CratTd Hapifnua jo pejakmii
05.10.2020

25



