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AGRICULTURAL ASSESSMENT OF SOIL CONDITION IN DEPENDENCE ON THE INTENSITY 

OF AGRICULTURAL CHEMISTRY 

 

Yakovets L. 
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Vinnytsia National Agrarian University 

 

Abstract 

The article presents studies on agroecological assessment of the state of the forest-steppe soil, depending on 

the intensity of agriculture chemistry. The purpose of the research was to identify changes in the agro-ecological 

state of the soil, depending on the intensity of agriculture, as a factor of the transition of pollutants accumulated in 

the soil into grain and seeds of the main field crops. The researches were carried out in the farms of Vinnytsia 

region, using resource-saving and intensive technologies of growing crops. The studies were aimed at identifying 

the tendency of change of agrocological indicators of dark gray podzolized soil depending on the intensity of the 

use of means of chemisation. Laboratory analyzes of the investigated soils were carried out in a certified laboratory 

of the testing center of the Vinnytsia Branch of the State Institution «Institute for Soil Conservation of Ukraine». 

It was established that the content of mobile metals of heavy metals in the forest-steppe agro-ecosystems of 

the right bank at different levels of agriculture chemistry, the residues of organochlorine pesticides differed within 

the error and did not exceed their maximum permissible concentrations. 

 

Keywords: mineral fertilizers, pesticides, soil, intensity, pollution, agriculture, heavy metals. 

 

The current crisis state of the land resources of 

Ukraine, the deterioration of the ecological state of the 

lands of intensive agricultural use, the decline in soil 

fertility and the large-scale spread of soil degradation 

processes necessitate significant changes in human eco-

nomic activity and environmental management. In this 

regard, it is extremely important and relevant to use an 

integrated approach to assessing the current agroeco-

logical state of agricultural land [1]. Agroecological 

land assessment is carried out in order to determine the 

level of soil fertility for growing certain groups of 

crops, comparing the requirements of agricultural crops 

to growing conditions with the agroecological condi-

tions of a particular territory [2]. An important indicator 

that is taken into account in the agroecological assess-

ment of a site is its geomorphology. An agroecological 

assessment of geomorphology is needed for crop selec-

tion and main processing strategies. Agroecological as-

sessment of land in a certain way correlates with eco-

nomic assessment, socio-ecological and environmen-

tal-economic [2]. 

Environmentally unjustified agricultural produc-

tion led to significant losses of the humus layer of the 

soil, the development of erosion processes, an increase 

in areas of acidic and saline soils, a decrease in the con-

tent of nutrients and beneficial microflora, pollution 

with pesticide residues, heavy metals, radionuclides [4, 

5, 6]. 

Therefore, in order to solve the problems that have 

arisen in the field of land use, as well as for the devel-

opment and implementation of scientifically based 

measures for the ecologically balanced use of agricul-

tural land, it is necessary to have information on the 

agro-ecological state of soils. 

Soil is a thin upper layer of the earth's crust, which 

arose as a result of its transformation under the influ-

ence of water, air, organisms and has natural fertility. 

Soils consist of solid, liquid and gaseous parts, plants, 

animals, microorganisms and is one of the components 

of the biosphere, the basic component of any landscape 

[7]. 

Soil is a unique, irreplaceable natural resource, so-

lar energy storage, the basis of plant, animal and human 

life, as well as a natural indicator of environmental pol-

lution [8]. 

Soils function as a habitat, accumulator and 

sources of matter and energy for organisms, an inter-

mediate chain between biological and geological circu-

lation, a protective barrier and conditions for the nor-

mal functioning of the biosphere as a whole, and the 

like. The named functions of soils form their ecological 

potential [9]. 

Agroecological potential, that is, the ability of 

soils to perform the function of agricultural land, create 

optimal conditions for the growth and development of 

agricultural plants, as well as maintain ecological bal-

ance in agricultural landscapes and the natural environ-

ment, was determined by indicators characterizing: the 

thickness of the humus layer of the soil; nutrient con-

tent; groundwater level and salinity; biotic potential or 

bioproductivity of land (average annual productive 

moisture, growing season, average annual radiation 

balance) resistance of soils to pollution (sums of active 

temperatures, steepness of slopes, rockiness, structure, 

resistivity, mechanical composition, humus content, 

type of water regime, pH reaction, ion capacity, silting, 

plowing, economic development) contamination with 

radionuclides (cesium, strontium, plutonium, ameri-

cium), heavy metals (total content of boron, molyb-

denum, manganese, zinc, cobalt, nickel, copper, chro-

mium, lead and others), pesticides and mineral fertiliz-

ers, taking into account the natural characteristics of 

soils; unfavorable natural and anthropogenic processes 

[9]. 
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Technogenic pollution causes significant environ-

mental damage to soils. It depends on the type of soil, 

the amount of industrial waste, heavy metals, radionu-

clides, pesticides and mineral fertilizers. 

Soil pollution by industrial emissions and chemi-

calization of agriculture is one of the potential contam-

inants of land resources. In cities, the common source 

of soil pollution with heavy metals are enterprises of 

ferrous and non-ferrous metallurgy, light industry. The 

danger of soil pollution is determined not only by the 

content of heavy metals, but also by the hazard class of 

certain toxicants. The first hazard class includes arse-

nic, cadmium, mercury, selenium, lead, zinc, fluorine, 

benz (a) pyrene; to the second - boron, cobalt, nickel, 

copper, molybdenum, antimony, chromium; to the third 

- barium, vanadium, tungsten, manganese, strontium. 

Their content in soils can be estimated both by gross 

and mobile forms of elements. Many of them can lead 

to morbidity in humans [7]. 

Soil pollution with chemical plant protection prod-

ucts is complex. A several-fold decrease in the use of 

pesticides in recent years, although it contributed to a 

decrease in soil and agricultural products pollution with 

pesticides, has not significantly changed the situation. 

This is due to the fact that the residual amount of pesti-

cides is in the soil for a long time [7]. 

During the period of the most intensive use of 

chemicals, when 5.5 kg of pesticides were used per hec-

tare of arable land, their residues ended up in 50-60% 

of soil samples and in 30-35% of plant samples, incl. 

2.5% with an excess of MPC in soil and 3.5% with an 

excess of maximum permissible levels in food products 

and 2.5% in feed. For some preparations from the group 

of persistent organochlorine compounds (polychloro-

pinene, polychlorinated fel, celtan), the frequency of 

detection of residues in the treated fields reached 90-

98%, incl. up to 10% with an excess of MPC. 

An even more unfavorable situation was observed 

with respect to contamination with symmetriazine 

herbicides, the remains of which appeared in the soils 

3-4 years after treatment in 56% of the samples. Their 

high persistence and phytotoxicity led to the death of 

sensitive crops in large areas. The greater the pesticide 

load on soils, the higher their harmfulness to the popu-

lation [5]. 

About 50% of the total yield increase is provided 

by mineral fertilizers, 25% - by cultivation technolo-

gies. However, do not forget that the improper use of 

mineral fertilizers - nitrogen, phosphorus, potassium, 

complex and others - is accompanied by undesirable 

side effects: pollution of the natural environment and is 

explained by the unbalanced use of fertilizers, deviation 

from the norms of their application. Some types of min-

eral fertilizers can increase the acidity of soils, the ac-

cumulation of hazardous residues in them. It is known 

that plants absorb only 50% of nitrogen and 10-20% of 

phosphorus fertilizers, the rest is washed out by atmos-

pheric precipitation. If mineral fertilizers are used im-

properly in the natural environment, nitrogen, phospho-

rus, potassium can accumulate in increased amounts. 

This leads to acidification of the soil solution, pollution 

of groundwater as a result of filtration of fertilizers (es-

pecially nitrogen), an increase in the content of nitrates, 

sulfates, chlorides in well water, the accumulation of 

residual reserves of nitrate nitrogen in crop production, 

pollution of reservoirs, rivers with fertilizer residues 

due to erosion processes, etc.d., causing harm to the 

health of people, animals, fisheries [9]. 

In recent years, the agricultural landscapes of 

Ukraine have been constantly exposed to various types 

of radiation pollution - atmospheric emissions of radi-

onuclides as a result of nuclear weapons testing, waste 

from processing raw materials at nuclear fuel cycle en-

terprises, and the like. 

Collection, analysis and generalization of radio-

logical survey data of arable land in Ukraine showed 

that the contamination of cesium-137 above 37 kBq / 

m2 on agricultural land in Ukraine is spread over 461.7 

thousand hectares, of which arable land is 345.9 thou-

sand hectares. The contaminated areas are stored on the 

territory of 12 regions, where 8.8 mln. ga [10]. 

Strontium contamination of soil on agricultural 

land in Ukraine is observed on a much larger scale than 

cesium. Within 0.74-5.55 kBq / m2, strontium-90 con-

taminated 4.6 million hectares, which is 52% of the sur-

veyed area. Such an intensive spread of this radionu-

clide on the territory of Ukraine is due, first of all, to 

the global emissions of strontium-90 during tests of nu-

clear weapons in the atmosphere [9]. 

The research was carried out in the farms of the 

Right-Bank Forest-Steppe, using resource-saving and 

intensive technologies for growing grain crops. The re-

search was aimed at identifying the tendency of 

changes in agreological indicators of dark gray podzo-

lized soils, depending on the intensity of the use of 

chemicals. 

The studies were supposed to study the influence 

of the intensification of agriculture on the change in the 

content of salts of heavy metals and pesticides in grain 

and seeds of the main field crops: winter wheat, spring 

barley, winter rape, corn, sunflower, soybeans, peas 

and buckwheat. 

The effect of the intensity of the chemicalization 

of farming systems in the cultivation of basic agricul-

tural crops on the agroecological state of the soil was 

aimed at revealing the change in the agroecological 

state of the soil, depending on the intensity of agricul-

ture, as a factor in the transfer of pollutants accumu-

lated in the soil into grain and seeds of the main field 

crops. 

Soil samples were taken from the 0-20 cm layer in 

accordance with DSTU ISO 10381-1: 2004 [11]; deter-

mination of the content of humus in the soil - using the 

Tyurin method in accordance with DSTU 4289: 2004 

[12]; determination of the content of mobile forms of 

heavy metals (Pb, Cd, Zn, Cu) - after removal with an 

acetate-ammonium buffer solution pH 4.8 by atomic 

absorption spectrophotometry in accordance with 

DSTU 4770 [13]; determination of the reaction of soil 

pH salt - ionometric in accordance with DSTU ISO 

10390-2001 [14, 15]; determination of hydrolytic acid-

ity - by the Kappen method in accordance with DSTU 

7537: 2014 [14, 15]; determination of the content of hy-

drolyzed nitrogen in the soil - by the Cornfield method 

according to GOST 7863: 2015 [16, 18, 20,]; determi-

nation of the content of mobile forms of phosphorus 
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and potassium in the soil - by Chirikov's methods ac-

cording to DSTU 4115-2002 [14, 16, 19]. 

The dark gray podzolized soils were formed 

mainly in liquefied lighted forests with a well-devel-

oped herbaceous cover. Signs of podzolization in com-

parison with gray soils are weakly expressed, and the 

processes of humus accumulation are intensified. 

The dark gray podzolized soil is characterized by 

the following properties: the humus-eluvial horizon is 

dense, and all the horizons below are very compacted. 

According to their granulometric composition, they are 

light and medium loamy [21]. 

Soil porosity is closely related to density. In dark 

gray podzolized soil, it is satisfactory for the arable 

layer (51%) and then drops to 44-50% [21]. 

Agrophysical properties of dark gray podzolized 

soils are satisfactory and good, characterized by a fairly 

stable water regime. In them, the number of waterproof 

aggregates noticeably increases, soils float less, and a 

crust forms less often. The moisture content increases 

significantly, but at the same time the amount of inac-

cessible moisture also increases. They have high natu-

ral fertility [21]. 

The potential fertility of dark gray podzolized soils 

is quite high. Their bonitet ranges from 37 in sandy 

loam to 55 points in heavy loamy varieties [21]. 

Our research has established that in the conditions 

of the Right-Bank Forest-Steppe within the Vinnytsia 

region on dark gray podzolized soils, where intensive 

chemicalization technologies are used, a high humus 

content was in the field where winter rape was grown – 

4.4%. On the plot where sunflower was grown, the hu-

mus content was 0.2% less, where corn was grown - 

0.7% less, spring barley – 0.9% less and where winter 

wheat was grown – 2.1% less and amounted to 2.3%. 

The high content of hydrolyzed nitrogen was in 

the soil where sunflower was grown - 98.0 mg/kg. In 

the area where barley and corn were grown, the content 

of hydrolyzed nitrogen was 2.1% less, where winter 

wheat was grown – 2.8% less and where winter rape 

was grown – 3.5% less and amounted to 70.0 mg/kg. 

A high content of mobile phosphorus was in the 

soil where corn was grown – 319.0 mg/kg. In the area 

where winter wheat was grown, the content of mobile 

phosphorus was 1.2% less, where barley was grown – 

3.8% less, where sunflower was grown - 3.9% less and 

where winter rape was grown – by 16.0% less and 

amounted to 159.0 mg/kg. 

The high content of mobile potassium was in the 

soil where winter wheat was grown – 239.0 mg/kg. On 

the plot where barley was grown, the content of mobile 

potassium was 4.2% less, where sunflower was grown 

– 6.9% less, where maize was grown – 12.7% less and 

where winter rape was grown – 13.9% less and 

amounted to 100.0 mg/kg. 

A high content of calcium was in the soil where 

winter rape was grown – 164.0 mg.eq/kg. On the plot 

where sunflower was grown, the calcium content was 

0.4% less, where barley and corn were grown – 1.6% 

less and where winter wheat was grown – 4.8% less and 

amounted to 116.0 mg.eq/kg. 

The highest hydrolytic acidity was in the soil 

where winter rape was grown – 1.60 mg.eq/100 g. In 

the area where wheat was grown, the hydrolytic acidity 

was 0.63% less, where sunflower was grown – 1.24% 

less where maize was grown – by 1.25% less and where 

barley was grown - by 1.32% less and amounted to 0.28 

mg.eq/100 g. 

The saline pH was higher in the soil where the bar-

ley was grown - pH 7.0. On the plot where corn and 

sunflower were grown, the salt pH was 0.2% lower, 

where winter wheat was grown - 0.9% less and where 

winter rape was grown – 1.2% less and amounted to 

5.8. 

So, the soil where winter wheat was grown had the 

least humus and calcium content, but the largest – po-

tassium. 

The soil where the winter rape was grown was 

characterized by a high content of humus and calcium, 

high hydrolytic acidity, but a low content of hydrolyzed 

nitrogen, mobile forms of phosphorus and potassium, 

and low pH. 

The area where the corn was grown had a high 

content of mobile phosphorus, and the sunflower had a 

high content of hydrolyzed nitrogen. 

With the use of resource-saving chemicalization 

technologies, a high humus content was observed in the 

soil where winter wheat was grown – 3.4%. 

In the area where sunflower was grown, the humus 

content was 0.2% less, where peas were grown – 0.4% 

less, barley – 0.5% less and where soybeans were 

grown – 1.1% less and amounted to 2, 3%. 

The soil on which the barley was grown had the 

lowest hydrolytic acidity and the highest pH. 

The high content of hydrolyzed nitrogen was in 

the soil where winter wheat, barley and sunflower were 

grown – 77.0 mg/kg. In the area where peas were 

grown, the content of hydrolyzed nitrogen was 0.7% 

less and where soybeans were grown – 1.4% less and 

amounted to 63.0 mg/kg. The high content of mobile 

phosphorus was in the soil where peas were grown – 

249.0 mg/kg. In the area where soybeans were grown, 

the content of mobile phosphorus was 1.3% less, where 

sunflower was grown – 8.3% less, where barley was 

grown - 16.6% less and where winter wheat was grown 

– 19.5% less and amounted to 54.0 mg/kg. 

The high content of mobile potassium was in the 

soil where sunflower was grown – 94.0 mg/kg. In the 

area where peas were grown, the content of mobile po-

tassium was 0.4% less, where soybeans were grown – 

2.9% less, where winter wheat was grown – 4.5% less 

and where barley was grown – 4.6% less and amounted 

to 48.0 mg/kg. 

A high content of calcium was in the soil where 

winter wheat was grown – 96.0 mg.eq/kg. In the area 

where peas were grown, the calcium content was 0.1% 

less, where sunflowers were grown - 0.6% less, where 

soybeans were grown – by 1.0% and where barley was 

grown – 2.6% less and amounted to 70, 0 mg. eq./kg. 

The highest hydrolytic acidity was in the soil 

where barley was grown - 3.48 mg. eq./100 g. In the 

area where winter wheat and sunflower were grown, 

hydrolytic acidity was 2.7% less, where soybeans were 

grown - by 3.0% less and where peas were grown – by 

3.2% less and amounted to 0.31 mg. eq./100 g. 
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The saline pH was higher in the soil where the peas 

were grown – 7.2. In the area where soybeans were 

grown, the saline pH was 0.8% lower, where winter 

wheat and sunflower were grown – 1.0% less and 

where barley was grown – 2.2% less and amounted to 

5.0. 

So, the soil where winter wheat was grown had the 

lowest content of mobile phosphorus, but the highest – 

calcium. 

The soil where the barley was grown was charac-

terized by a high value of hydrolytic acidity, but a low 

content of mobile potassium. 

The soil on which the sunflower was grown had a 

high content of mobile potassium. The soil on which 

soybeans were grown had the lowest humus and hydro-

lyzed nitrogen content. 

The soil on which the peas were grown had the 

lowest hydrolytic acidity, but the highest pH and mo-

bile phosphorus content. 

So, in fact, fluctuations in the agrochemical pa-

rameters of soils depended on the culture of the field 

and the predecessor in the crop rotation. In particular, 

in terms of agrochemical parameters, the soil of the 

field where winter wheat was grown at a resource-sav-

ing level of chemicalization of agriculture had the low-

est humus and calcium content, but the highest content 

of mobile potassium. This indicates the processes of 

soil degradation, depletion of organic matter. The soil 

of the field where winter rape was grown, on the con-

trary, was characterized by a high content of humus, 

calcium, high hydrolytic acidity, but low nitrogen con-

tent, easily hydrolyzed by mobile forms of phosphorus 

and exchangeable potassium, which indicates the pecu-

liarities of the rapeseed culture and its effect on the soil 

condition. 

The ecological state of the soil of the field where 

winter wheat was grown due to the intensive level of 

chemicalization of agriculture had the lowest content of 

mobile phosphorus, but the highest - calcium, which led 

to an effect on the pH of the soil environment. It was 

found that the soil on which the sunflower was grown 

had a high content of mobile potassium and the lowest 

content of available forms of phosphorus, which indi-

cates a high requirement of this crop for phosphorus nu-

trition. But this negatively affects the condition of the 

soil and subsequent crops. 

Maximum concentration limit for lead in soil is 6.0 

mg/kg. Under conditions of intensive chemicalization, 

a high content of lead was found in the soil where win-

ter rape and corn were grown - 0.03 mg/kg, which is 

200 times less than the MPC, and in other cases – 0.02 

mg/kg, which is 300 times less MPC (Table 1). 

MPC of cadmium in soil is 0.7 mg/kg. A high con-

tent of cadmium was found in the soil where winter 

rape was grown - 0.11 mg/kg, which exceeded the MPC 

by 1.6 times, and in other cases, the cadmium content 

was 0.02 mg/kg, which is 35 times less than the MPC. 

Maximum concentration limit of copper in soil is 

3.0 mg/kg. A high copper content was found in the soil 

where winter rape was grown - 0.2 mg/kg, which is 15 

times less than the MPC, and in other cases – 0.1 

mg/kg, which is 30 times less than the MPC. 

The maximum concentration limit for zinc in soil 

is 23.0 mg/kg. A high zinc content was found in the soil 

where winter rape was grown – 2.36 mg/kg, which is 

9.7 times less than the MPC, where winter wheat was 

grown – 1.59 mg/kg, which is 14.5 times less than the 

MPC. where corn was grown – 1.35 mg/kg, which is 

17.0 times less than the MPC, where sunflower was 

grown – 1.23 mg/kg, which is 18.7 times less than the 

MPC and where barley was grown – 0.86 mg kg , which 

is 26.7 times less than the MPC. 

Table 1. 

The content of mobile forms of heavy metals in soils of agrocenosis  

(averaged data, 2018–2019) 

Culture name 

Heavy metal content, mg / kg 

Pb Cd Cu Zn 

fact. MPC fact. MPC fact. MPC fact. MPC 

Winter wheat 0,02 

6,0 

0,02 

0,7 

0,1 

3,0 

1,59 

23,0 

Winter rape 0,03 0,11 0,2 2,36 

Spring barley 0,02 0,02 0,1 0,86 

Corn 0,03 0,02 0,1 1,35 

Sunflower 0,02 0,02 0,1 1,23 

 

So, the soil where winter wheat was grown had the 

permissible content of lead, cadmium, copper and zinc, 

did not exceed the MPC. 

The soil where the winter rape was grown was 

characterized by a high content of cadmium, copper and 

zinc. 

The soil on which the barley was grown had the 

lowest zinc content. 

The soil on which the corn and sunflower were 

grown had the permissible content of lead, cadmium, 

copper and zinc, did not exceed the MPC. 

Under the conditions of resource-saving chemical-

ization on all soils, the lead content in the soil was 0.01 

mg / kg, which is 600 times less than the MPC (Table 

2). 

A high content of cadmium was found in the soil 

where barley and sunflower were grown - 0.08 mg/kg, 

which is 8.8 times less than the MPC, where soybeans 

were grown – 0.02 mg/kg, which is 35 times less than 

the MPC, and other options – 0.1 mg/kg, which is 70 

times less than the MPC. 

A high copper content was found in the soil where 

soybeans were grown – 1.0 mg/kg, which is 3 times less 

than the MPC, where sunflower was grown – 0.86 

mg/kg, which is 3.5 times less than the MPC where 

winter wheat was grown – 0.82 mg/kg, which is 3.6 
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times less than the MPC, where barley was grown – 

0.77 mg/kg, which is 3.9 times less than the MPC and 

where peas were grown – 0.68 mg/kg, which is 4.4 

times less than the MPC. 

Table 2. 

The content of mobile forms of heavy metals in soils of agrocenosis  

(averaged data, 2018–2019) 

Culture name 

Heavy metal content, mg / kg 

Pb Cd Cu Zn 

fact. MPC fact. MPC fact. MPC fact. MPC 

Winter wheat 0,02 

6,0 

0,02 

0,7 

0,1 

3,0 

1,59 

23,0 

Spring barley 0,03 0,11 0,2 2,36 

Sunflower 0,02 0,02 0,1 0,86 

Soy 0,03 0,02 0,1 1,35 

Peas 0,02 0,02 0,1 1,23 

 

A high zinc content was found in the soil where 

barley was grown – 6.8 mg/kg, which is 3.4 times less 

than the MPC where sunflower was grown – 6.5 mg/kg, 

which is 3.5 times less than the MPC where they were 

grown soybeans – 4.7 mg/kg, which is 4.9 times less 

than the MPC, where peas were grown – 3.8 mg/kg, 

which is 6.0 times less than the MPC and where winter 

wheat was grown – 3.6 mg/kg, which is 6.4 times less 

than the MPC. 

So, the soil where winter wheat was grown had the 

lowest cadmium and zinc content. 

The soil where the barley was grown was charac-

terized by a high content of cadmium and zinc. 

The soil on which the sunflower was grown had a 

high cadmium content. 

The soil on which the soybeans were grown had a 

high copper content. 

The soil on which the peas were grown had the 

lowest cadmium and copper content. 

Comparison of fertility and toxicity indices of dark 

gray podzolized soils, where measures of intensive and 

resource-saving chemicalization were used in the culti-

vation of agricultural plants, showed the following: 

- the content of humus in dark gray podzolized 

soils under conditions of intensive chemicalization was 

2.3-4.4%, and by resource-saving chemicalization it 

was 1.3% less; 

- the content of hydrolyzed nitrogen in dark gray 

podzolized soils under conditions of intensive chemi-

calization was 63.0-98.0 mg/ g, and for resource-saving 

chemicalization it was 2.1% less; 

- the content of mobile phosphorus in dark gray 

podzolized soils under conditions of intensive chemi-

calization was 159.0-319.0 mg/kg, and for resource-

saving chemicalization it was 8.8% less; 

- the content of mobile potassium in dark gray 

podzolized soils under conditions of intensive chemi-

calization was - 100.0-239.0 mg/kg, and for resource-

saving chemicalization by 9.9%; 

- the calcium content in dark gray podzolized soils 

under conditions of intensive chemicalization was 

116.0-164.0 mg.eq/kg, and with moderate chemicaliza-

tion it was 5.3% less; 

- the value of hydrolytic acidity in dark gray pod-

zolized soils under conditions of intensive chemicaliza-

tion was 0.35-1.60 mg.eq/100 g, and for resource-sav-

ing chemicalization by 0.75% more; 

- pH value in dark gray podzolized soils under 

conditions of intensive chemicalization was 5.8-7.0, 

and for resource-saving chemicalization by 0.3% more; 

- lead content in dark gray podzolized soils under 

conditions of intensive chemicalization was 0.02-0.03 

mg/kg, and for resource-saving chemicalization by 

0.1% more; 

- the content of cadmium in dark gray podzolized 

soils under conditions of intensive chemicalization was 

0.02-0.11 mg/kg, and for resource-saving chemicaliza-

tion by 0.1% less; 

- the copper content in dark gray podzolized soils 

under conditions of intensive chemicalization was 0.1-

0.2 mg / kg, and for resource-saving chemicalization by 

0.1% more; 

- the zinc content in dark gray podzolized soils un-

der conditions of intensive chemicalization was 0.86-

2.36 mg/kg, and for resource-saving chemicalization – 

3.6-6.8 mg/kg, which is 3.5% more. 

The residual content of pesticides (γ - HCH, DDT) 

in dark gray podzolized soils during the cultivation of 

winter wheat, spring barley, sunflower, soybeans and 

peas was determined (Table 3). 

 

Table 3. 

The residual content of pesticides in dark gray podzolized soils during the cultivation of basic agricultural crops 

under the conditions of intensive and resource-saving chemicalization of the Right-Bank Forest-Steppe (average 

for 2018–2019) 

Culture name 

Pesticide content, mg/kg 

γ – GHCG DDT 

fact. MPC fact. MPC 

Winter wheat ˂0,02 

0,5 

˂0,02 

0,2 

Spring barley ˂0,02 ˂0,02 

Sunflower ˂0,02 ˂0,02 

Soy ˂0,02 ˂0,02 

Peas ˂0,02 ˂0,02 
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According to the research results, it was found that 

the residual amount of pesticides in dark gray podzo-

lized soils during the cultivation of basic agricultural 

crops under conditions of intensive and resource-saving 

chemicalization of agriculture was significantly lower 

than the MPC - less than 0.02 mg/kg γ – HCH at the 

MPC 0.5 mg/kg and less than 0.02 mg/kg DDT with an 

MPC of 0.2 mg/kg, which is less than the device error. 

It was found that in the conditions of intensive and 

resource-saving chemicalization of agriculture, the ac-

cumulation of pesticide residues γ - HCH and DDT in 

dark gray podzolized soils was not found. 

So, according to the results of assessing the state 

of food photographs of agroecosystems of the Right-

Bank Forest-Steppe at different levels of chemicaliza-

tion of agriculture, it was found that, in fact, fluctua-

tions in agrochemical parameters of the soil depended 

on the specific agrocenosis of the crop and the prede-

cessor in crop rotation, and the content of mobile forms 

of heavy metals (lead, copper, cadmium, zinc), residues 

organochlorine pesticides differed within the margin of 

error and did not exceed their maximum permissible 

concentration. 
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