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In order to prevent significant loss of raw agricultural materials and 

food products due to weed, fungal diseases and various pests, civilization 
continues to use large amounts of chemical plant protection products 
(CPPP). Pesticides, and in particular herbicides, on one hand provide a 
higher crop yield though on the other hand, residual accumulation builds up 
throughout the crops. Therefore, despite the benefits of a high crop yield 
being able to ensure that there is enough food provided for the population, 
CPPP can have a negative impact on human health. 

The negative impact that can be seen through the use of CPPP on crops 
can be detrimental to a population’s health, as there are several acute and 
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chronic diseases that can have long-term consequences on the consumer; 
including carcinogenesis and reproductive dysfunction. It is also possible 
that the toxicity of said CPPPs can also migrate to our water supplies, so 
toxicological and hygienic assessments of new pesticides is crucial in en-
suring that both the centralized and decentralized water supplies are not 
contaminated. 

The aim of our study is to forecast and assess the potential contamina-
tion of both surface and groundwater sources due to the use of the herbi-
cide bicyclopyrone, based on data accumulated from its physicochemical 
attributes. 

The stability of bicyclopyrone has been studied in different types of 
soils: loam, sandy-clay loam, clay loam, silty loam, silty clay loam, silty 
clay, loamy sand [1, p. 48, 50]. The half-life periods (DT50) of the sub-
stance fluctuated in a wide range depending on soil and climatic condi-
tions: in laboratory experiments – 19.8–434 days, in field experiments – 
1.7–36 days [2, p. 29]. According to «Hygienic classification of pesticides 
and agrochemicals» State Standards 8.8.1.002-98 [3, p. 249–266] accord-
ing to stability in soil in laboratory conditions bicyclopyrone can be apper-
tain to both to moderately stable (III class), and to highly stable (I class) 
pesticides; in fields – both to unstable (IV class) and to stable (II class) 
pesticides. According to the international classification IUPAC, bicyclopy-
rone is also classified from unstable (III class) to highly stable (I class) in 
the laboratory and moderately stable (II class) in the field. 

Method of M.M. Melnikov [4, p. 72–74] was used to assess the poten-
tial risk of bicyclopyrone on terrestrial biocenosis and calculated its ecotox-
icological hazard (ecotox) taking into account the maximum rate of con-
sumption (0.15 kg/ha). The ecotox ranged from 7.28×10

-6
 to 1.54×10

-4
; was 

lower than ecotox sim-triazines herbicides [5, p. 67], and comparable to the 
ecotox of modern imidazolinones [6, p. 375], oxazole [7, p. 63] and sul-
fonylureas [8, p. 60] herbicides. 

Evaluating the mobility of bicyclopyrone in the soil by sorption, in 
terms of organic carbon (Koc 6–500 ml/g, [2, p. 30]), it was found that in 
the vast majority of tested soils the substance can be classified as class I 
(very mobile), while in some soils – even up to IV class (little mobile) 
according to the international classification SSLRC (Soil Survey and Land 
Research Center) [9, p. 18]. 

The danger of bicyclopyrone migration into water sources was assessed 
by leaching potential index GUS and index LEACH, which we calculated 
based on DT50, Koc and solubility in water [1, p. 26; 2, p. 29–30], according 
to the formulas given in [10, p. 339–357; 11, p. 69–78]. The ability to re-
move bicyclopyrone from the soil to groundwater according to GUS  
(0.3 – 8.5) is estimated from very low (V class) to very high (I class). The 
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risk of potential contamination of groundwater and river water according to 
the LEACH index (404.6–714000) is considered to be high (I class). 

To predict groundwater pollution by bicyclopyrone, the calculation of in-
tegrated vectors of hazard according to R was performed according to the 
method by S.G. Sergeev et al. [12, p. 76–79.]. The method involves an inte-
grated assessment of 3 criteria: migration capacity – GUS, toxicity and cu-
mulative – zone of biological effect (Zboil.ef.; calculated based on the average 
lethal dose LD50 5000 mg/kg and the verge of chronic effect Limch 0.28-0.35 
mg/kg [2, p. 7.]) and stability in water – half-life τ50 [2, p. 29]. Depending on 
soil and climatic conditions, the level of risk of bicyclopyrone groundwater 
pollution varies from high to very high (R from 115.7 to 173.2). 

To predict the risk of bicyclopyrone to human life and health, integral 
groundwater contamination hazard index (IGCHI) was determined based 
on LEACH, τ50 in water and the meaning of the acceptable daily intake for 
humans (ADI) according to [13]. It has been established that this herbicide 
is potentially extremely dangerous (class 1A) for the health of the popula-
tion if it reaches groundwater and surface water sources. 

To first get a combined risk estimation of the destructive effects on the 
human body by bicyclopyrone, when it reaches water, it was necessary to 
calculate the SCI-GROW (Screening Concentration In Ground Water) 
using the computer program from EPA official Website [15]. The calcula-
tion was performed taking into account the maximum rate of consumption 
(0.15 kg/ha), Koc and DT50 in soil. SCI-GROW ranges from 6.41×10

-4
–2.52 

μg/l. It has been established that the risk of destructive effects of (R) bicy-
clopyrone when it reaches water ranges from 8.3×10

-5
 to 3.2×10

-1
, which is 

less than 1, ie the risk of destructive effects on human health is acceptable. 
In conclusion, after examination the herbicide bicyclopyrone due to low 

sorption capacity, high solubility and stability in water and soil under cer-
tain soil and climatic conditions is characterized by a high probability of 
contamination of surface and groundwater, which threatens to adversely 
affect the human body in case of pollution of water sources. The final as-
sessment of the risk to human health due to the use of bicyclopyrone in 
agriculture will be conducted after studies of its behavior in the system 
«soil – adjacent environments» have occurred, under the soil and climatic 
conditions of Ukraine. 
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З початку тимчасової окупації Російською Федерацією Автономної 

Республіки Крим та розпалювання збройного конфлікту в східних 
регіонах України, участь в антитерористичній операції (АТО) та опе-
рації Об’єднаних сил (ООС) взяли понад 370 тисяч українців [1]. 

Шостий рік на Сході України триває війна. Відповідно до операти-
вного обліку втрат особового складу Збройних Сил (ЗС) України, за 
час проведення АТО (ООС) на території Донецької та Луганської 
областей кількість загиблих (померлих), поранених, травмованих, 
ушкоджених станом на 26.06.2018 становила 14 439 осіб [2]. Найбі-
льшу частку в структурі поранень військових складають поранення 


