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Abstract. Currently, the problem of global climate transformations, as well as natural environment, insufficient
amount of food and energy, loss of biological diversity and sustainability of ecological systems are being actively
reflected. The problem of imbalance of biogeochemical carbon cycles as a result of intensive or irrational
agriculture is one of the fundamental aspects of global changes in the environment. Management of the processes
of carbon cycling and sequestration in the soil is the main link in solving such urgent global issues as overcoming
soil degradation and mitigating the effects of climate change. Development and involvement of methods of
sustainable soil organic carbon management priority for soil protection in Ukraine. In turn, climate change and its
consequent aspects have increased interest in calculating the quantitative assessment of changes in soil organic
carbon reserves in agroecosystems in order to identify the carbon sequestration potential of arable soils. Thus, the
purpose of the article is to provide an assessment of the supply of soil-climatic zones of Ukraine with sources of
organic raw materials to increase the amount of humus reserves in the soil, as well as to highlight approaches to
management in order to increase their efficiency. It was concluded that the systematic use of organic materials
in agriculture will contribute to reducing the imbalance of biogeochemical carbon cycles, as well as increasing
the stability of agrocenoses. The estimated supply of organic fertilizers in the regions of Ukraine under various
scenarios was calculated. The characteristics of potential resources of organic raw materials of natural origin
and organic waste from the standpoint of humus formation are given. Approaches to the management of organic
materials to increase the efficiency of humus accumulation in soils are proposed
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INTRODUCTION

In the 21t century the problems of global changes in
the natural environment and climate, shortage of food
and energy, loss of biodiversity and sustainability of
ecosystems are brought to the fore. The problem of
the imbalance of biogeochemical carbon cycles as a
result of intensive or irrational agriculture is a part
of global changes in the natural environment. Soil or-
ganic matter (SOM) plays an important role in solving
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the problems of sustainability of agro-ecosystems,
soil degradation and production of ecologically clean
products. During the period 1850-2005, as a result of
erosion, 74£18 Pg of carbon was lost, of which 79-85%
fell on agricultural lands and pastures [1]. According
to the Regional Assessment of Soil Changes in Europe
and Eurasia [2], humus loss is observed on 23-70% of
agricultural land areas. According to [3], arable soils

Skrylnyk, le., Hetmanenko, V., Kutova, A., & Moskalenko, V. (2021). Potential resources and approaches to the
management of organic raw materials of Ukraine to replenish humus reserves in grants. Ukrainian Black Sea Region
Agrarian Science, 25(2), 45-53.



46

Potential resources and approaches to the management...

contain 25-75% less organic carbon than their coun-
terparts in natural ecosystems. Management of carbon
cycleand sequestration processesinthe soilisakeylink
in solving such urgent global problems as overcoming
soil degradation and mitigating climate change [2].

Development and implementation of sustain-
able soil organic carbon management methods are
extremely important for soil protection in Ukraine.
The country joined the UN Convention to Combat De-
sertification, in which it made a voluntary national
commitment to increase the organic carbon content
of soils by at least 0.1% by 2030. Increasing SOM re-
serves improves the ecological properties of the soil,
including the preservation and restoration of soil bi-
ota, optimizes the nutritional regime and the level of
moisture, thereby increasing the long-term resistance
of arable soils to degradation under the influence of
anthropogenic factors.

Climate changes, disruption of ecosystem sta-
bility, degradation of soil resources have led to in-
terest in measuring and quantifying changes in soil
organic carbon reserves in agroecosystems in order to
identify the carbon sequestration potential of arable
soils. Carbon sequestration by soil is the subject of a
wide range of research around the world. According to
studies [4; 5], increasing the content of organic matter
in the soil to a depth of 2 meters by 5-15% will reduce
the concentration of CO, in the atmosphere by 16-30%.
It is estimated that the total volume of annual absorp-
tion of carbon dioxide, including natural dynamics and
the use of carbon-saving technologies, is 23-28% of
annual emissions into the atmosphere within russia.

The ability of the soil to stabilize and retain the
carbon of organic matter, which arrived with organic
materials, forms the carbon sequestration capacity of
the soil. Carbon sequestration by soil resources is influ-
enced by a complex of interconnected factors (climate,
soil type, intensity of management), which determine
the accumulation of carbon in the soil or its loss. The
ability of the soil to hold carbon is controlled not only
by the content of finely dispersed granulometric frac-
tions of dust and clay with a size of <0.05 (0.02) mm [6],
but also by the capacity of cation exchange, the min-
eral composition of the soil and depends on the
level of moisture and the temperature regime [7].

Carbon sequestration depends on the level of
soil carbon saturation. Management practices that will
promote sequestration in one soil may not be effec-
tive in another where the carbon content is approach-
ing a stable level. Such soil will accumulate less or-
ganic carbon and at a slower rate. This is important
for planning and developing sustainable management
actions and practices that maintain and increase SOM
stocks. According to the results of long-term station-
ary experiments, it was established that the use of or-
ganic fertilizers contributes to the increase of organic
carbon in the soil by 12-23% [8-10]. The average value
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of humus content for long-term manure application
is lower than the value for short-term application, in-
dicating a decrease in the rate of organic carbon se-
questration relative to emission, as the total humus
content approaches equilibrium.

Considerable attention of researchers is paid
to the quantitative assessment of carbon reserves in
soils, mechanisms of its stabilization with the use of
organic materials to increase the reserves of organic
matter in the soil. The introduction of organic raw ma-
terials with a certain biochemical composition balanc-
es the balance between sequestration and emission
of organic carbon and is an effective measure for the
restoration of SOM reserves [11-13]. Under the con-
ditions of application of composts with an increased
content of humic acids, slow mineralization of nitro-
gen in soils is observed, which improves not only soil
fertility, but also conditions for humification of or-
ganic matter [9]. Quantitative and qualitative trans-
formations of the constituent pools of SOM from the
moment of their biosynthesis to full biological miner-
alization are closely related to the specific process of
humification of the organic soil substrate. Humifica-
tion is a process of biophysical and chemical fixation
of organic substances in the form of stable fractions
of humic substances, which protect organic matter
from complete mineralization [6; 14]. During the de-
composition of organic raw materials by soil microor-
ganisms, 70% of organic carbon is lost in the form of
CO, due to emission, 20% is transformed into humic
compounds, and 10% is transformed into non-humic
organic compounds and microbial biomass [15-17].
Common management practices that can contribute
to soil carbon storage include the use of cover crops,
crop rotation management, organic fertilization, and
more efficient management of tillage activities.Mini-
mizing the loss of humus in the soil can be ensured by
arranging arable land by removing land unsuitable for
plowing and conserving degraded land, implementing
anti-erosion measures, and mandatory exclusion of
practices of burning vegetation and its residues in the
fields. The implementation of agricultural practices to
increase the content of soil carbon depends on a com-
plex of factors related to natural conditions (climate,
soil), land use system, and also depends on the social
and cultural context (farm specialization, market and
availability of means of production, subsidies, educa-
tion farmers and desire for change) [18].

Methods of increasing the accumulation of or-
ganic matter in the soil include the use of scientifical-
ly based fertilization systems, which will contribute to
the arrival of a significant amount of carbon and its
long-term stay in the soil. The material basis of the
reproduction of soil carbon is organic fertilizers, which
at the same time act as a leading factor in the sus-
tainable development of ecologically balanced farm-
ing systems, in particular organic farming. In organic



farming systems, the stock of stable carbon in the sur-
face layer of the soil increases [19], thereby ensuring
its sequestration [20].

The purpose of the work is to assess the supply
of soil and climate zones of Ukraine with organic raw
material resources for replenishing humus reserves in
the soil and highlight approaches to management in
order to increase their efficiency.

CONCEPTS IN THE MANAGEMENT
OF ORGANIC RAW MATERIALS OF UKRAINE

Anthropogenic load and interference in natural soil
processes disrupts the process of humus accumula-
tion, which leads to a change in the ratio between
the synthesis and mineralization of organic matter in
the soil. The processes of dehumification cause dete-
rioration of the agronomic properties of the soil and
decrease in fertility, which can affect the functioning
of the biosphere as a whole. A comparison of the hu-
mus content of the soils of Ukraine during the time of
Dokuchaev (1882) with the current state shows that
the loss of humus has reached the level of about 20%.

The weighted average indicator of humus con-
tent in the soils of Ukraine according to the results of
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the X round of agrochemical land certification (2011-
2015) is 3.16%. This reflects a positive trend of soil
humus compared to the data of the previous survey
round, which revealed an average humus content of
3.14%. This trend is associated with the growth of
organic substances entering the soil, mainly due to
plant residues and siderates. So, over the past five
years, 2.5-4.8 t/ha of straw and 11.6-16.6 t/ha of sid-
erates were applied annually. In terms of soil and cli-
mate zones, the most significant increase in humus
content in soils is observed in the Polissya zone - 4%
(compared to 2006-2010), the smallest in the Forest
Steppe zone - 0.6%. The developed crop production
sector of Ukraine annually generates a large amount
of the non-marketable part of the harvest, which
in 2020 exceeded 139 million tons (Table 1). The
non-marketable part of the harvest of agricultural
crops is a source of reproduction of organic matter
in the soil, a harvest and energy substrate for mi-
croorganisms, a producer of low-molecular soluble
organic compounds that are of fundamental impor-
tance for soil metabolism. The agronomic efficiency
of using straw as a fertilizer has been proven by nu-
merous experiments and practice.

Table 1. Volumes of the non-commercial part of the harvest of the main agricultural crops
in farms of all categories of Ukraine (2020), million tons

Soil and Wheat and Corn for grain  Cereals and
climate zone  other cereals legumes
Forested 13.5 8.2 0.1
Forest steppe 34 21.4 0.3
Steppe 214 4.1 0.5
Across Ukraine 68.9 33.7 0.9

The disadvantage of the non-marketable part
of the harvest of agricultural crops is the fact that the
organic compounds in their composition are chemi-
cally stable and slowly decompose in the soil. Accord-
ing to the results of long-term stationary experiments
of the NSC “Institute of Agriculture of the National
Academy of Sciences”, the use of only plant residues
does not compensate for the loss of soil humus due
to increased mineralization, which leads to losses of
organic matter at the level of 1.27 t/ha [21]. A spe-
cific feature of the chemical composition of manure
compared to root and crop residues is that it contains
‘ready-made” humus substances [22].

The general trend in recent years is a decrease
in the volume of production and use of animal manure.
Since 1985, the application of cattle manure to arable
soils has decreased 16 times. Currently, the use of or-
ganic fertilizers by zone of Ukraine ranges from 0.13 to
1.20 t/ha. Over the past five years, the largest amount

Soya Rapeseed Sunflower Total
2.1 1.3 2.6 27.8
3.2 1.5 11.2 71.6
0.8 24 111 40.3
6.1 5.2 249 139.7

of organic fertilizers was applied in the Polissya zone
(from 0.8 to 1.2 t/ha), the smallest - in the Steppe zone
(from 0.13 to 0.25 t/ha). Organic fertilizers are mainly
used for fodder crops, the least - for grain crops (ex-
cept corn). According to statistical data, in 2020 ma-
nure was applied to only 1.9% (0.8 million hectares)
of agricultural land. On the other hand, the transition
of agriculture to an intensive path of development led
to the emergence of powerful complexes of animal
husbandry and poultry farming with a consistently
high output. Violations of the ratio of the amount of
organic waste generated on farms and animal hus-
bandry complexes and the area for their application,
imperfection of manure and litter removal and storage
systems, non-compliance with the terms and norms of
application of organic fertilizers carry the risk of envi-
ronmental pollution with biogenic elements. The total
annual output of manure and droppings in 2020 in
farms of all categories is 106.2 million tons (Table 2).
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Table 2. Volumes of animal manure in farms of all categories of Ukraine, 2020, million tons

Soil and climate

one Cattle manure Pig manure
Forested 19.5 6.9
Forest steppe 28.7 9.9
Steppe 13.8 6.4
Across Ukraine 62.0 23.2

According to calculations, the use of the entire
amount of animal manure and poultry droppings in
terms of bedding manure, at the output level of 2020,
will ensure the fertilization of agricultural land with
traditional organic fertilizers in a dose based on dry
matter in the Polissya zone - 1.9 t/ha, in in the for-
est-steppe zone - 1.5 t/ha, in the steppe zone - 0.5 t/ha
(Table 3). In the case of plowing the entire volume of

Poultry droppings

Sheep manure

of all kinds
0.3 4.0 30.7
0.3 11.7 50.6
0.6 4.1 249
1.2 19.8 106.2

the available non-marketable part of the harvest of
the main agricultural crops according to the data of
2020, application in the Polissia zone is possible at a
dose of 4.9 t/ha, in the Forest Steppe - 6.4 t/ha, in the
Steppe zone - 3.4 t/ha, which in terms of litter manure
is 2.8 t/ha, 3.2 and 1.9 t of dry matter per hectare of
sown area in the Polissia, Forest-Steppe and Steppe
zones of Ukraine.

Table 3. Estimated annual supply of organic raw materials
for replenishing soil organic matter by regions of Ukraine

Potential resource for application to the soil in terms of litter manure, t per hectare of sown area

Soil and climate
zone

Animal manure and
poultry droppings
involvement

The non-marketable
part of crop
production

Forested 11.0* 2.8 7.5 1.9
Volynska 10.1 2.5 6.1 1.5
Zhytomyrska 9.8 2.5 4.0 1.0
Zakarpattia 8.7 2.2 18.4 4.6
Ivano-Frankivska 10.9 2.7 9.3 2.3
Lvivska 10.6 2.7 6.7 1.7
Rivnenska 10.7 2.7 5.3 1.3
Chernihivska 16.4 4.1 2.9 0.7
Forest steppe 12.8 3.2 4.7 1.2
Vinnytsia 111 2.8 5.8 1.5
Kyivska 10.9 2.7 5.6 1.4
Poltavska 13.3 3.3 3.0 0.8
Sumska 18.3 4.6 3.0 0.8
Ternopilska 14.5 3.6 4.5 11
Kharkivska 11.2 2.8 2.6 0.7
Khmelnytska 15.7 39 4.9 1.2
Cherkasska 9.4 2.4 5.5 14
Chernivetska 10.9 2.7 7.2 1.8
Steppe 7.5 19 2.0 0.5
Luhanska 6.7 1.7 13 1.7
Dnipropetrovska 74 1.9 2.5 1.9
Donetska 8.0 2.0 2.3 2.0
Zaporizhzhska 74 19 1.5 19
Kirovohradska 6.9 1.7 1.5 1.7
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A potential resource in the case of involving the full amount of
manure, the non-marketable part of the harvest of legumes, corn,

sunflower

share of cereal straw

60 %
16.9 4.2 15.2 3.8 13.5 34
14.6 3.7 129 3.2 11.2 2.8
12.3 3.1 10.8 2.7 9.3 23
259 6.5 24.7 6.2 234 59
18.7 4.7 171 4.3 15.5 3.9
159 4.0 144 3.6 129 3.2
14.5 3.6 12.9 3.2 11.3 2.8
16.4 41 135 34 10.6 2.6
15.4 4.2 133 3.8 11.2 3.4
15.0 3.8 131 3.3 11.2 2.8
14.6 3.7 12.8 3.2 10.9 2.7
141 3.5 11.9 3.0 9.6 24
18.1 4.5 15.0 3.7 11.9 3.0
16.7 4.2 144 3.6 121 3.0
11.7 29 9.7 2.4 7.6 1.9
18.1 4.5 15.7 3.9 13.2 3.3
13.3 3.3 11.7 29 10.1 25
16.7 4.2 15.2 3.8 13.8 3.5
8.2 2.0 6.8 1.7 5.5 1.4
6.8 1.7 5.5 14 43 11
8.6 2.1 7.2 1.8 5.8 1.5
8.8 2.2 74 1.8 5.9 1.5
7.6 1.9 6.3 1.6 5.0 1.2
73 1.8 6.1 15 49 1.2
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Soil and climate
zone

Animal manure and
poultry droppings
involvement

The non-marketable
part of crop
production

Mykolayivska 6.3 1.6 1.4 1.6
Odeska 5.1 1.3 2.3 1.3
Khersonska 9.2 2.3 1.7 2.3

Across Ukraine 10.2 2.6 3.5 2.6

Notee: * Based on the conditional standard - cattle manure bedding 75% moisture; ** on raw substance;

The forecast possible application of organic
fertilizers, taking into account the entire available
yield of manure and the non-marketable part of the
harvest of agricultural crops in Ukraine, is for the
Polissia zone - 4.7 t of dry matter in the equivalent
of litter manure per 1 ha of sown area, for the For-
est Steppe - 5.9 t/ha, in the Steppe zone - 2.5 t/ha.
At the same time, the norm for ensuring a deficit-free
balance of humus, depending on the soil and climate
zone, should be from 8 to 14 t/ha.

The potential annual resource of organic raw
materials for application to the soils of Ukraine un-
der the scenario of using the entire volume of manure,
non-marketable part of the crop of legumes, corn for
grain and sunflower with the involvement of 40% of
the annual volume of cereal straw varies from 1.4 t/ha
in the Steppe to 3.4 t/ha in the Forest-Steppe and
Polissia zone of Ukraine (equivalent to the dry matter
of litter manure per hectare of sown area). In the case
of involving 60% of the annual volume of grain straw,
in addition to manure and the non-marketable part of

Biochar

Leonardite

Waste of biogas plants (solid fraction)
Waste of biogas plants (liquid fraction)
Sapropel

Pig manure

Bird droppings

Sheep manure

Cattle manure

Legume straw

Sunflower stalks

Rapeseed straw

Corn stalks

Cereal straw

o
[IEN
o
N
o

Table 3, Continued

Potential resource for application to the soil in terms of litter manure, t per hectare of sown area

A potential resource in the case of involving the full amount of

manure, the non-marketable part of the harvest of legumes, corn,

sunflower

share of cereal straw

60 %
6.5 1.6 5.4 13 4.2 1.0
6.5 1.6 5.5 14 4.6 11
9.5 2.4 8.0 2.0 6.5 1.6
11.9 3.0 10.2 2.6 8.5 2.1

*X%

per dry matter

the harvest of other crops, the application dose can
reach 2.6 t/ha. The maximum application of organic
raw materials (in the case of plowing 80% of the an-
nual volume of grain straw) at the output level of 2020
in Ukraine can be 3 tons per 1 ha of the sown area in
the equivalent of the dry matter of litter manure.

In connection with the shortage of traditional
organic fertilizers, the role of attracting organic raw
materials of various origins to replenish humus re-
serves is growing significantly. Sapropel, leonardite,
processing industry waste (sewage sludge, biochar,
biogas plant waste) are alternative sources of organic
matter entering the soil and raw materials for the pro-
duction of organic fertilizers.

Sapropel deposits in Ukraine have total reserves
of 97 million tons, and are concentrated mainly in the
Volyn region. The average productivity of local lakes is
more than 1,000 tons per hectare. The mass fraction of
dry matter of sapropel is 14-15%, the content of organ-
ic matter varies from 15 to 95% of the mass of dry mat-
ter with an organic carbon content of 35-38% (Fig. 1).

W
o
N
o
U
o
o
o

70

Figure 1. The average content of total carbon in organic raw materials of different origins
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Coal reserves in Ukraine amount to almost 117
billion tons, of which the share of lignite is 6-8% (7.1-
9.4 billion tons). Oxidized lignite (leonardite) is used
in agricultural production as a raw material for ob-
taining humates. The organic matter of leonardite
contains from 37.4 to 48.5% of carbon on dry matter,
the content of humic substances is 76-96% of the to-
tal carbon content.

Biochar is an organic raw material with a high
carbon content (64-70%). With optimal pyrolysis, bio-
char retains more than 50% of the carbon contained in
the original biomass [13]. Due to the resistance to de-
composition by microorganisms when applied to the
soil, which can take thousands of years, the release
of organic carbon in the form of CO, slows down [23].

SOURCES OF FILLING THE SOIL
WITH ORGANIC SUBSTANCES

A variety of organic wastes, which are part of the
waste structure of all regions, can be considered as
a resource for replenishing soil organic matter. In
Ukraine, only 3-5% of the 3 million tons of PES are
used in agriculture. While the utilization of PES in
agriculture is @ common practice in Portugal - 87%
of the volume of PES, Spainx - 65%, Great Britain -
69% and the USA - 47% [24; 25]. Since the direct uti-
lization of PES entails great environmental risks, in
the presence of high concentrations of heavy metals,
the world considers it more rational to use composts
from these wastes in order to ensure the sanitary
and hygienic standards of the final product. Anaer-
obic technologies for the processing of organic raw
materials for energy needs generate waste that is
environmentally friendly [26] and has a sufficiently
high content of organic carbon (from 11.5 to 33.5%).
An organic fertilizer is a product ready for applica-
tion to the soil that meets the specified requirements
(does not contain pathogens, viable weed seeds, tox-
ic substances and heavy metals above the maximum
permissible concentration (MPC), has an optimal en-
vironmental response, etc.). Effective use of organic
fertilizers should be based on the exclusion of con-
tamination of surface and underground waters, soils,
translocation of nitrates into agricultural products.

A systematic solution to the problem of pro-
duction and application of fertilizers based on organic
waste is connected with the need to develop a legal
framework and expand research on the development
of adaptive technologies for their processing that meet
environmental requirements and modern market con-
ditions of product manufacturers. The involvement of
organic raw materials of various origins in the produc-
tion of organic and organo-mineral fertilizers (OMF)
is a promising way of saturating arable soils with
organic carbon. The production of long-acting OMF
based on livestock and poultry waste, which gradu-
ally release nutrients during interaction with the soil
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during the growing season of plants, is one of the ra-
tional ways to reduce the negative impact of waste on
the environment (soils, ground and surface water, etc.).

The processes of transformation of organic raw
materials in the soil largely depend on its composition.
Composting straw, manure, manure and other sources
of organic raw materials changes the quality of the
final product. The organic matter of mature composts
is of particular value for potential humus formation
in soils because it contains humic substances resis-
tant to decomposition, characterized by a high molec-
ular weight [27]. The production of composts based
on waste of organic origin is of great environmental
importance, as it allows for the safe disposal of waste
and the maximum involvement of biogenic elements
in the biological cycle.

To regulate the humus state of arable soils, it
is necessary to control the amount and quality of the
supply of carbon compounds and, no less important,
the processes of their transformation in the soil. It
was established that the humification coefficients of
organic fertilizers are significantly affected by the rate
of their application [28]. With an increase in manure
rates against the recommended ones, the mineraliza-
tion of organic matter increases with a simultaneous
decrease in the intensity of humus formation. Only
with a uniform distribution of manure organic sub-
stances in the soil mass can the maximum yield of
newly formed humus be achieved. The depth of appli-
cation of organic fertilizers has an unequivocal effect
on humification; if they are applied to a depth of 20-
30 cm, the humification coefficient increases to 60%.
After the combined application of manure, according
to the recommended zonal norms, and mineral fertiliz-
ers, the humification coefficients increase by 10% [29].
However, you can hope for such an increase in the de-
gree of humification only after applying mineral fertil-
izers together with fresh straw or semi-rotted manure.
Applying mineral fertilizers with ready-made compost,
rotted manure or humus does not increase this coef-
ficient. In the NSC “Institute of Soil Science and Ag-
rochemistry named after O.N. Sokolovsky” developed
generalized standards for the humification of organ-
ic raw materials, which are equal to 30% for manure,
25% for the non-marketable part of legumes, 17% for
corn, sunflower, and 15% for grain straw. Norms are
developed for soils of heavy granulometric composi-
tion. For medium-loamy soils, the given standards are
reduced by 10%, light loamy soils by 20%, sandy loamy
soils by 50%, clay-sandy soils by 85% [30].

The pace and degree of saturation of the soil
with organic carbon depend not only on the quanti-
ty and quality of organic raw materials, but also on
the rate of fixation of organic substances. Saturation
with organic carbon depends on physical and chemi-
cal properties, which are not identical in different soil
types.As a result, the real dimensions of sequestration



are possible only up to a certain level, which corre-
sponds to the limit of soil saturation with organic car-
bon, above which the arrival of fresh organic matter
does not lead to an increase in carbon.

CONCLUSIONS

The systematic use of organic materials in agriculture
will help reduce the imbalance of biogeochemical car-
bon cycles and increase the stability of agrocenoses.
The calculation of the approximate supply of differ-
ent soil and climatic zones of Ukraine with traditional
organic fertilizers showed a deficit of the available
volume of manure formation and the non-marketable
part of the harvest of the main agricultural crops for
replenishing the soil with organic matter. Even the
maximum involvement of these materials does not
ensure the recommended zonal norms of introduction
into the soil. According to the scenario of using the
entire amount of manure, the non-marketable part of
the harvest of grain and leguminous crops, corn and
sunflower, and with the involvement of 40% of the an-
nual amount of cereal straw, the forecasted dose of
organic fertilizers application on average in Ukraine
reaches 2 t/ha (equivalent to the dry matter of litter
manure per hectare of cultivated area).

In the context of replenishment of organic car-
bon reserves in the soils of Ukraine, taking into ac-
count the shortage of traditional organic fertilizers,
the role of attracting organic raw materials of various
origins (sapropel, leonardite, organic waste from the
processing industry, municipal economy, etc.) is sig-
nificantly increasing. Organic waste is characterized by
the possibility of processing and elimination by ther-
mal methods for energy needs. However, it is proposed
to consider them primarily as a source of carbon-con-
taining compounds and nutrients for plants after ap-
propriate technological decisions have been made.

In order to carry out targeted, scientifically
based optimization of the humus state of soils, it is
necessary to control the quality of organic fertilizers,
taking into account the characteristics of the organic
component, which is an important factor influencing
the processes of mineralization-humification of car-
bon in the soil. The implementation of bioconversion
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technologies of organic materials, in the process of
which the substrate undergoes a significant transfor-
mation with the formation of a humified product, is
considered promising. It is equally important to reg-
ulate the processes of transformation of organic ma-
terials in the soil. In arable soils, in order to intensify
the processes of humus formation, it is important to
manage the introduction of organic fertilizers by plac-
ing them deeper (>20 cm) and combining them with
mineral fertilizers.

Involvement of raw resources of organic origin
in the production of fertilizers, implementation of pro-
cessing technologies to improve their remedial prop-
erties, compliance with recommended doses, applica-
tion methods and the optimal ratio between organic
and mineral fertilizers in specific crop rotations and
soil-climatic conditions will increase the efficiency
of fertilizer application to replenish soil organic car-
bon . A balanced zonal scientific-methodical approach
to the management of organic raw materials in the
context of increasing the carbon content in the soil
will contribute to preserving the fertility of the soils
of Ukraine, rational nature management and environ-
mental protection.

The modern tasks of studying soil organic mat-
ter are to reveal the mechanisms of chemical (biophys-
ical and chemical) processes of humification of organic
materials, to develop more effective indicators of hu-
mus state and composition,as well as to create and de-
velop organic carbon management technologies. The
implementation of the latest technologies for increas-
ing the content of organic carbon in the soil, for which
there are currently technological and economic barri-
ers, will have a significant potential for carbon seques-
tration in the soil in the long term, in case of deepen-
ing of research and availability of economic incentives.

Considering the importance of the indicator of
the content of organic matter for diagnosing changes
in the humus state during soil monitoring, it is nec-
essary to conduct a broad discussion of the need and
method of converting organic carbon into humus in
order to optimize the work of the agrochemical ser-
vice of Ukraine and create an informative database of
the qualitative state of soils.
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AHoTauif. Hapasi 3HaxofsTb akTMBHe BifLOOpaxkeHHs npobnemu rnobanbHUX TpaHCchOpMaLi KAiMaTy, a TakKoX
NPUPOAHOro CepeaoBULLA, HELLOCTATHBOI KifIbKOCTi MPOLOBONLCTBA i eHEprii,BTPATH 6ioN0riYHOro po3mMaiTTa Ta CTiMKOCTI
eKoNoriyHnx cuctem. Npobnema ancbanaHcyBaHHS BioreoxXiMiuyHMX LMKNIB BYIELO Y pe3ynbTaTi iHTEHCMBHOMO abo
HepaLioHaNbHOMO CiNbCbKOrO rOCMOAAPCTBA € OAHMM 3 OCHOBOMOMIOXKHMX ACMEKTIB FM0oBanbHUX 3MiH Yy AOBKiANi.
KepyBaHH$ npoLiecaMu kpyroobiry Ta cekBecTpaLii ByrieLto B I'pyHTi € TONIOBHO IAHKOK Y BUPILLEHHI TaKMX HaranbHUX
MUTaHb 3arajbHOCBITOBOr0 MacwTaby, K NOAONAHHSA Aerpafauii rpyHTIB Ta NPUMEHLLEHHS HACNIAKIB KNIMAaTUYHKUX
3MiH. Po3pobneHHs Ta 3anyyYeHHs! METOAIB CTanoro ynpaBiHHA OpraHiYHWMM BYr/eLeM FpYHTY MpiopUTETHUMU ANS
OXOPOHW I'PYHTIB YKpaiHi. Y CBOIO Yepry, KNiMaTWyHi 3MiHX Ta HACAIAKOBI Bif, LbOro acnekTM NOCUMAMAK iHTepec A0
00paxyBaHHSA KifbKiCHOT OLLIHKM 3MiH 3anaciB OpPraHiYHOro BYIEL0 PYHTY B arpoeKoCMCTeMax 334/ BUSIBIEHHS
MoTeHLjiany CekBecTpaLlii ByrieL OpHUMU IPyHTaMKU. TaKUM YMHOM, METOKD CTaTTi € HaAAHHS OLHKM 3abe3neveHoCTi
IPYHTOBO-K/MIMAaTUYHMX 30H YKpaiHWU Oxepenamu OpraHiuHOi CMPOBUHM A5 MOCWUIEHHS KiNIbKOCTI 3anacie rymycy B
IPYHTaXx, @ TaKOX BMCBITNEHHS NiAXOAIB A0 YNPaBAiHHSA 3 METOK NiABULLEHHS iX edeKTMBHOCTI. 3pobaeHO BUCHOBOK,
O CMCTEMATUYHE BMKOPUCTAHHS OpraHiyHMX MaTepianiB y 3eMn1epobCTBi CNpUSTUME 3MEHLLEHHI0 po36anaHCyBaHHS
BioreoxiMiuyHMX UMKNIB BYIMELID, @ TakoX MiABULLEHHIO CTiMKOCTI arpoLeHosiB [MpoaHanizoBaHo HasiBHI pecypcu
OPraHiYHOT CUPOBMHU AN MOMOBHEHHS 3aNaciB OPraHiYHOro BYINELt0 IPYHTIB Y PI3HUX FPYHTOBO-KAIMATUUHMUX 30HAX
Ykpainn. byno po3paxoBaHO Opi€EHTOBHY 3abe3MeyeHiCTb OpraHiyHMMKM [o6puBamMu obnacte YkpaiHW 3a pisHMX
cueHapiiB. HaBeneHO XapakTepucTuKy NOTEHLIMHUX pecypciB OpraHiyHOi CMPOBWMHM MPUPOAHOr0 MOXOMKEHHS Ta
OPraHiYHMX BiAXOAIB 3 MO3MLLIT YTBOPEHHS ryMyCy. 3anponoHOBaHO MiAX0AM A0 YNpaBAiHHSA OpraHiYHMMK MaTepianamu
AN9 NiABULLLEHHS ePEKTUBHOCTI akyMynsLii ryMycy B IpyHTax

Kniouogi cnoBa: opraHiuHa CMpOBMHa, 'yMyC, 30Ha/IbHA 3a6e3MeYeHicTb, MiAX0AM A0 YNPaBiHHS pecypcamu
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