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The results of long-term epidemiological studies conducted both in 
Ukraine and in a number of other developed countries show that there is a 
link between increasing the incidence of the population and pollution of the 
environment with pesticides. [1, p. 267–270; 2, p. 353–357; 3, p. 108–119; 
4, p. 158–165]. 
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The situation is further complicated by the fact that long-term and 
large-scale application of chemical plant protection products contributes to 
the development of resistance of harmful agents to their action, which is 
accompanied by reduced effectiveness of pesticides and as a result of in-
creasing their consumption and frequency of crop treatments. In connection 
with the above, the leading strategic direction in the field of crops chemical 
protection is the development and implementation in agriculture of modern 
plant protection technologies, synthesis and application of new active sub-
stances and formulations based on them, combined formulation and tank 
mixes [5, p. 1447–1483; 6]. 

The results of scientific researches convincingly prove that the most ef-
fective way to prevent and eliminate resistance of pathogens is application 
of multicomponent pesticides tank mixtures, which also include plant 
growth regulators and mineral fertilizers [7, р. 33–37; 8, р. 54–59; 9,  
р. 97–107; 10, р. 84–90]. 

Their application leads to the weakening of harmful agents, helps to in-
crease crop yields and significantly reduces the consumption of pesticides. 

According to scientists, the use of tank mixes is an integral part of the 
technology of growing high yields and is a promising way to reduce the 
resistance of pathogens to chemical plant protection products while signifi-
cantly reducing the pesticide load on the environment. 

The problem is that tank mixes of pesticides are used without prior 
study, although their potential danger is greater than combined formulation. 
If the combined formulations contain several (usually 2-3) active ingredi-
ents and the necessary components of the formulation, the mixtures include 
ready-made formulations with their active ingredients and auxiliary com-
ponents. 

The above necessitates the development of a methodology and hygienic 
assessment of the potential danger to the population of the effects of pesti-
cides tank mixtures’ components, given the possibility of their entry into 
the body simultaneously with food, water and air. 

The analysis of physicochemical properties, toxicological and hygienic 
criteria of components of 6 tank mixes of pesticides is carried out (tab. 1). 
Based on the results of our own field studies on the active ingredients dy-
namics in the soil, their degradation parameters (τ50, τ95, τ99, degradation 
constant) were calculated, the values of which were the basis for risk as-
sessment for the population. This risk assessment was carried out according 
to the integral index of contaminated water consumption (IICWC) pro-
posed by experts of the Hygiene and Ecology Institute [11, р. 77–84]. 

An integrated assessment of the potential hazards of pesticides to the 
human body when consuming contaminated with pesticides groundwater 
and surface water is based on the analysis of LEACH [12, р. 69–78], half-
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life period (τ50) in water [13] and the allowable daily dose (ADD) accord-
ing to the proposed assessment scale, which provides four gradation (in 
points). Hygienic hazard assessment for humans is as follows: the integral 
index of contaminated water consumption (IICWC) is obtained by adding 
all the points and evaluated as follows: when the value of IICWC is 3 and 
4 points – low hazard (class 4), 5 and 6 – moderate hazard (class 3), 7 and 
8 – hazardous (class 2), 9 and 10 – highly hazardous (class 1B), 11 and 
12 – extremely hazardous (class 1A). 

 
Table 1 

General characteristics of the studied pesticides mixtures 
Mix-
ture 
No. 

Compounds 
Com-

pounds 
ratio 

Active  
ingredients 

Purpose 

1 
Quadris 250 SС + 

Актара 25 WG 
6:1 

azoxystrobine, 
thiamethoxam 

fungicide 
insecticide 

2 
Quadris 250 SС + 

Karate Zeon 050 СS 
6:1 

azoxystrobine, 
lambda-

cyhalothrin 

fungicide 
insecticide 

3 
Quadris 250 SС + 

Shirlan 500 SС 
2:1 

azoxystrobine, 
fluazinam 

fungicide 
fungicide 

4 
Quadris 250 SС + 

Copper oxychloride, 
WP 

1:4 
azoxystrobine, 

copper oxychlorid: 
fungicide 
fungicide 

5 
Quadris 250 SС + 

Cuproxat, SC 
1:5 

azoxystrobine, 
copper sulfate 

fungicide 
fungicide 

6 
Quadris 250 SС + 
Aktellik 500 ЕС 

6:15 
azoxystrobine, 

pirimiphos-methyl 
fungicide 

insecticide 

 
Based on the analysis, it was found that azoxystrobin (active ingredient 

of Quadris formulation), which is part of all tank mixtures, as well as cop-
per oxychloride (mixture № 4) belong to the 3

rd
 hazard class – moderately 

dangerous compounds. The components of mixtures № 2, 3, 5 – lambda-
cyhalothrin, fluazinam and copper sulfate (hazard class 2) are dangerous 
for humans. Thiamethoxam and pirimiphos-methyl (components of the 
mixture № 1 and 6) are highly dangerous (class 1B). The obtained results 
can be explained by high toxicity, persistence in water and high probability 
of leaching into groundwater and surface water. 

The assessment of the potential danger to the population of the impact 
of the pesticides tank mixtures’ components showed the need for control in 
water for all components when using the studied tank mixtures. 

Taking into account the results of the risk assessment to public health 
when using water contaminated with pesticides tank mixtures’ components, 
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it is recommended to carefully control the residual amounts of studied 
pesticides in drinking and domestic water. In regions with intensive agri-
cultural production, it is recommended to use the integral index of contam-
inated water consumption (IICWC) index to resolve the issue of monitoring 
studies of tank mixes in water. 
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Забезпечення соціального благополуччя дітей з особливими потре-

бами, зокрема, обумовленими патологією сенсорної системи, є озна-
кою держави, в якій гідний розвиток і захист прав її громадян забез-
печується з дотриманням принципів демократії, рівності, миру, соціа-
льної справедливості з урахуванням моральних засад та традиційних 


