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Abstract. Hygienic evaluation of the most common methods of agricultural crops treatment with chemical 
protection products (literature review). Borysenko А.А., Antonenko А.М., Shpak B.I., Omelchuk S.Т., 
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 spraying, 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, etc. 
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. 
 
Реферат. Гігієнічна оцінка найбільш поширених способів обробки сільськогосподарських культур 
хімічними засобами захисту (огляд літератури). Борисенко А.А., Антоненко А.М., Шпак Б.І., 
Омельчук С.Т., Бардов В.Г. Світові стратегії, включаючи використання хімічних засобів захисту рослин, 
мають важливе значення у сферах вирощування безпечної рослинної продукції та здоров'я людини. 
Перспективним напрямком роботи профілактичної медицини, агрономії, агроекології та агроінженерії є 
оптимізація методів їх використання. Метою роботи була гігієнічна оцінка найбільш поширених та 
найновіших методів обробки сільськогосподарських культур хімічними засобами захисту. Біологічна 
ефективність різних видів пестицидів досягається різними нормами витрат робочого розчину. Найбільш 
поширеним способом застосування пестицидів є обприскування, що забезпечує внесення пестицидів у 
краплинно-рідкому стані та характеризується малою витратою діючої речовини на одиницю площі, 
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варіабельно-контрольованим її розподілом на оброблювальній поверхні, забезпечує добре прилипання та 
утримання на об`єктах, дозволяє застосування комбінованих препаратів. Одним з найбільш дієвих способів 
мінімізації негативного впливу хімічних засобів захисту рослин та досягнення економічної успішності є 
раціональний підхід до вибору способу застосування пестицидів, оскільки враховується клас небезпеки 
пестицидів, наявність водоохоронних зон, чутливість цільових об’єктів та ін. Раціональне використання 
пестицидів включає в себе мінімізацію сумарного ефекту впливу пестицидів на здоров’я людини і навколишнє 
середовище та досягнення високої цільової біологічної ефективності. Дотримання методології вибору виду 
внесення пестицидів та підбору типу розпилювача є ключовим моментом в оптимізації раціонального 
використання хімічних засобів захисту рослин, що потребує детального вивчення як з позиції ефективності, 
так і безпечності. Контроль за дотриманням рекомендацій необхідно включити до санітарно-гігієнічного та 
санітарно-екологічного моніторингу. 

 
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 is 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]. 

 

 

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 achieving 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 type 
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 
areas for spraying hydraulic panels and knapsack 
sprayers of various modifications are used [1, 17, 19]. 

According to the amount of working fluid 
applied per unit area, spraying 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 

Type of spraying Drop dispercity, μm Application rates of the working solution, l/ha 

Multi-volume >300 More than 300 

Full-volume 150-300 200-300 

Small-volume 50-150 75-200 

Ultra-small-volume <50 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 
involved in pesticide application procedure, which 
can significantly increase the risk of adverse health 
effects. Another disadvantage of this type 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 effect 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 l/ha), 
the most widely used are nozzles that form large 
droplets [11, 27, 30]. The working solution wear 
zone, due to the formation of large droplets, is 

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 require the establishment of large sanitary 
protection zones and there is less risk of transfer to 
neighboring fields [13, 17, 25, 28]. 

Full-volume treatment is currently the most 
widely used, because the consumption of working 
solution of 200-300 l/ha achieves a fairly high 
quality of the process, and therefore high technical 
and economic efficiency compared to multi-volume 
spraying [6, 9]. From a hygienic point of view, this 
type 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 
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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 
spraying 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 [5, 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 
types of sprayers and pesticide formulations lead to 
the widespread use of low-volume spraying 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-
taneous 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 due to the pressure created by the sprayer. 
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 l/ha when 
treated against 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 l/ha, 
and on cereals – up to 100 l/ha. The application rate 
of insecticides is in the range of 100-150 l/ha. In this 
regard, for the effective and safe ChPPP application 
it is necessary to have at least three sizes of sprayers. 

CONCLUSIONS 
1. The rational pesticides application includes 

minimizing their cumulative effect on human health 
and the environment and achieving high-targeted 
biological efficiencies. 

2. 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, sensitivity of 
target crops, etc. 

3. Adherence to the methodology of choosing the 
type of pesticide application and selection of the 
spray type 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. 
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