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PROBLEMS OF SOIL BONING IN ZAPORIZHZHIA REGION
IN MODERN LAND RESOURCES ASSESSMENT

L. Datcenko', S. Hryshko?, M. Ganchuk!, N. Tarusova!, Y. Chebanova',
V. Scherbina!, V. Skyba', A. Anhelovska'

! Taepiiicokuii depacasnuii azpomexronoeitnull yrisepcumem imeni JImumpa Momoproeo

2 Menimononvcokuii depacagnuii nedacoziunuil yrisepcumem imeni boedarna XmeavHuuypkoeo

Hagedeno kopomiuii 02aa0 pobim w000 60HImyeansHozo cmany rpynmie y vezanexcuii Ykpa-
ini. Oxapaxmepu3zogaro memoduxu JI 4. Hoeaxoecvkoeo, A.1. Cipoeo, B.B. Medeedesa ma
LB. Ilicko. Anpobogano YuHHY Memoduky O0HIMYeaHHA TPYHmIe, Wo 0yAa 3anPOROHOBAHA
Gaxieuamu Hayxoeo-docaionux ycmaroe HAAH ma Hayionansroeo azpaproeo yrigepcume-
my, & ymogax 3anopizexoi 00n. Ha ocroei eracrux nonvogux docrioncers, danux rabopamopii
MOHImopuney 1pyrmie i axocmi npodykuii pocaunnuymea Taepiticoxo2o depcasrozo azpo-
mexnonoeiuHo20 YHieepcumemy imeni JImumpa Momoprozo, mamepianie 3anopizekoi ¢inii
Y «Incmumym oxoporu rpyumie Yipainus, a maxoxc aHarisy TpyHmMoeux Kapm, Kapmozpam
aA2pOBUPOOHUUUX 2pyn TPYHmMIE, OAHUX (Di3UKO-XIMIMHUX eracmugocmell i MopghoroeiuHux
O3HAK TPYHMIe Npedcmagreo AKICHY OUIHKY TpyHmie ofaacmi 3a paiioHamu ma 30ilicHeHo
KAACUDIKAYTI0 X yepYnY&aHs 3a 8MICHOM 2yMYCY, W0 OAA0 MONCAUBICMb CKAACIU 8I0N0GIOHT
Kapmi.

Karouoei caosa: 6onimyeanus rpynmie, Memoouxa 60HIMY&anHa TPYHIMIG, poOoUics TPYHMY,
eymyc, 3anopizeka 0on.

The most alarming situation in the ag-

ricultural sphere of the state nowadays is a

© L. Datecenko, S. Hryshko, M. Ganchuk, N. Tarusova,
Y. Chebanova, V. Scherbina, V. Skyba, A. Anhelovska, 2019

steady decline of soil fertility. The state of
land resources and soil quality of Ukraine
worsen. The areas of technogenic pollution
are growing, and the soils of Zaporizhzhia Re-
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gion are no exception. Under such conditions,
particular relevance related to the determi-
nation of the qualitative composition of the
land. The integrated natural characteristics
of the soils are reflected by such an index as
scales of soil evaluation.

According to the criterion of productive
activities the main purpose of agricultural
land is the production of crops with appro-
priate vields of agricultural crops. Generally,
yield indicators depend on both the natural
properties of soils and the natural and cli-
matic conditions of land location and on the
technologies of cultivation of the crops. There
is a connection between land as an economic
category, soil fertility, crop yields and assess-
ment of land [1]. Evaluation of land resources
remains to be the most relevant field of re-
search in the assessment of natural resources.
It should be mentioned that the lack of con-
sensus among experts about the assessment of
land as an element of national wealth requires
the revision of traditional methods of assess-
ment of land resources,

MATERIAL AND METHODS

Field trials. The methods of field trial were
fundamental and were used to study the soil
varieties of the region under research. The
profile method allowed exploring the soil
from the surface to the depth of its thick-
ness by genetic horizons to the maternal
rock, which gave an opportunity to codify
the basic types of soils. The morphological
method is an effective way for examina-
tion of soil’s properties by external features:
color, structure, content, neoformations and
inclusions, the depth and sequence of bed-
ding of rocks, etc. The method was principal
for conducting field soil trials and was the
basis of field soil diagnostics. By using this
method three types of morphological analysis
were carried out: macro- — with the naked
eye; mezo- — with the use of a magnifying
glass and binoculars, micro- — with a micro-
scope.

Laboratory and Experimental Research.
Laboratory tests involved determining the
content of humus in the selected soil sam-
ples on the territory of Melitopol District

(26 samples). Analysis of the samples was
carried out on the basis of the laboratory of
«Monitoring of Soils and Quality of Crop
Production» TSATU by LV. Turin’s method
of humus determination. This method is based
on the oxidation of humus carbon to CO,
with the solution of potassium bichromate in
sulfuric acid, the excess of which is titrated
with Mora salt. The research results showed
that the content of humus on the territory of
Melitopol District varies from 2 to 3% de-
pending on the type of soil. Such an indicator
of the content of humus is quite low, even
compared with the contents of humus indi-
cators in other soil types in Zaporizhzhia Re-
gion. The tendency can be explained by both
natural (erosion, deflation, the prevalence of
chestnut and dark chestnut soils in the re-
gion of various degrees of salinization, posses-
sing naturally low indicators of the content
of humus substances) and anthropogenic fac-
tors (erosion, insufficient injection of organic
fertilizers, depletion of humus substances as a
result of irrational land utilization).

Data and Statistical Analysis. Tn the re-
search the statistical data of GE «Zapo-
rizhzhia Regional State Project-technological
Center of Guard of Soil Fertility and Qua-
lity of Products», on the content of humus
in different types of soils in the Zaporizhzhia
Region were used. Moreover, the available
cartographic material on soils of the region
was analyzed. The use of geoinformation and
cartographic modeling allowed creating the
map of soil fertility levels and the content of
humus in them for administrative districts of
Zaporizhzhia Region with the use of ArcGIS
geoinformation program,

RESULTS AND DISCUSSION

Soil evaluation is a comparative assess-
ment of quality of soils according to their
main natural properties that have a perma-
nent character and substantially affect the
yields of agricultural crops grown in specific
climatic conditions. Soil evaluation is carried
out on a 100-point scale. At the top of the
scale is soil with the best properties which
possesses the greatest natural productivity
[1]. Soil evaluation is an integral part of the

24
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state land cadaster, which ensures highly ef-
ficient use of land resources aimed at impro-
ving the soil fertility and crop yields. Being
a logical completion of soil examination and
a generalizing state in the study of soils, the
data of soil evaluation are used in agriculture,
land management and land evaluation.

Legal significance of soil evaluation re-
sides in the fact that the information about
the quality status of soils of a certain clima-
tic zone is the source for the economic and
monetary evaluation of plots of land for the
calculation of compensation of diseconomies
of agricultural and forestry production, as
well as losses caused by the withdrawal of
land plots for public purposes. Moreover, soil
evaluation is the basis for the development of
a set of measures related to the protection of
agricultural land [2].

In the 90-ies of the twentieth century af-
ter Ukraine gained the independence before
the economic evaluation of lands was conduc-
ted, the necessity for information about the
comparative assessment of soil quality arose.
Therefore, in 1993, a continuous soil quality
evaluation of agricultural land of Ukraine
was first held on the basis of «Methods of soil
quality evaluation in Ukraine», which were
developed in 1992 by experts of the research
institutions of Ukrainian Academy of Agrar-
ian Sciences (Institute of Land Utilization,
Institute of Soil Science and Agrochemistry
named after O.N. Sokolovskiy, Tnstitute of
horticulture) and National Agrarian Univer-
sity (hereinafter method 1) [3]. This method
of soil evaluation is recognized at state level
and has been used by us during research, but
in parallel there are other methods of soil
evaluation, in particular methods of A.T. Siryi
(hereafter method 2) [4], V.V. Medvedev and
I.V. Plisko (hereafter method 3) [5].

The essence of method 1 is that objects
of soil evaluation are units of soil, which are
highlighted on soil maps and united into
soil agricultural enterprises according to the
«Nomenclature List of Agro-industrial Soils
of Ukraine» within the boundaries of natu-
ral and agricultural areas. Tn the process of
highlighting the homogeneity of properties
of soils and climatic conditions, peculiari-

ties of agricultural production, as well as the
administrative-territorial division of Ukraine
are taken into account [3]. According to me-
thod 2, the primary unit of soil evaluation
is an elemental soil area, and according to
method 3, the spatial unit of soil evaluation
should be a type of soil.

The work on soil evaluation consists of
several stages and is carried out in the fol-
lowing order:

1) clarification of natural-agricultural zo-
ning of the land fund,

2) making a list of the agro-industrial
groups of soils;

3) agroeconomic substantiation of place-
ment of agricultural crops;

4) processing and collecting data about
soil properties;

5) choice of reference soils for evalua-
tion;

6) development of scales of soil evalua-
tion;

7) calculation of the points of soil evalu-
ation.

Areas of crops cultivation have been high-
lighted, within which separate soil evaluation
of the main agricultural crops has been held.
A.P. Kanash [6] notes that it can be consi-
dered as a specialized classification of natural
properties of soils, characterizing their fertil-
ity in relation to different crops, and reflects
the degree of correspondence of soil to the
biological needs of specific crops.

According to method 2, the score of soil
evaluation is established on the basis of objec-
tive natural properties and characteristics of
soils, which act as criteria of soil evaluation.
They are also divided into basic and modi-
fying. However, the main criteria include
those parameters, which directly character-
ize the ability of soils to meet the needs of
plants in the factors of life (water and nutri-
ents). Such parameters are the maximum pos-
sible reserves of productive moisture (range
of active moisture), the reserves of humus,
the content of active forms of nutrients (ac-
tive phosphate and exchangeable potassium)
[4,7-9].

According to the developers of the method
(3), 100 points should be given to the soil
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with parameters that would meet the physi-
ological requirements of the crops and would
help the maximum realization of their poten-
tial of productiveness. The determination of
soil evaluation points is carried out in the
most permanent and objective natural proper-
ties of soils that correlate with crop capacity.
These properties, which serve as the criteria
for appraisal, are divided into two groups: ba-
sic and modifying. The main criteria include
the depth of humus horizon, the content of
humus and physical clay in the arable layer
(or the index of agrophysical state of soils).
Modifying criteria (or correction factors)
are those figures that are inherent to certain
groups of the soils, namely salinity, gritty
consistency, acidity, solonetzicity, gleization,
erosion [5, 10—13].

Comparing the methods, it can be em-
phasized that in method 1 the score of soil
evaluation is determined by the indicators
of soils correlating with crop capacity, while
in method 2 — by indicators that characte-
rize the ability of soils to fit to the needs of
plants in the factors of life. Also, differences
in determination of the modifying characters
can be noted. Tf in the method 1 these are
indicators, inherent to certain groups of soils,
in the method 2 modifying criteria are deter-
mined by specific soil properties, which cause
a particular need of plants to use nutrients
and moisture [14].

According to the method of soil quality
evaluation by V.V. Medvedey, 1.V, Plisko (3)
«soil evaluation is an assessment of the pro-
ductive capacity of the soil> [5]. According
to method 3, it is necessary to conduct soil
evaluation on the basis of indicators that
characterize the potential and effective soil
fertility: the granulometric composition and
humus content of the soil, its structure and
the ratio of pores of various sizes; the depth
and density of the root layer (the volume of
soil available for the roots); pH and indicators
that characterize water-thermal and nutrient
regimes during the critical periods of plant
development. The authors call these figures
«the criterion basis of soil evaluation». Con-
sequently, the figures to identify scores of soil
evaluation according to method 3 fully reflect

the properties of the tested soil. But a ques-
tion arises, how much time it is necessary in
order to analyze the soils on the whole terri-
tory of Ukraine. At the same time, this poses
a question of funding for such research,

Having analyzed various methods of soil
evaluation, it should be noted that each of
these methods deserves attention because
they are aimed at a comprehensive study of
the qualitative assessment of soils. But ac-
cording to the «soil evaluation» definition
of article 99 of the Land Code of Ukraine
[1], in our opinion, currently method 1 is the
most acceptable, even though it needs some
improvement.

On the basis of this method [3] a study of
soils in Zaporizhzhia Region was conducted,
using the soils map, cartograms of agro-in-
dustrial soil groups, data about the physical
and chemical properties and morphological
features of the soils. The object of soil evalua-
tion was small taxonomic units, such as types
and soil varieties. The assessment of the level
of fertility of lands of Zaporizhzhia Region has
been carried out by district, considering that
the yield of crops due to soil differences is not
conducted. The criterion for evaluation was
the average long-term vield of grain crops in
points (excluding expenditures). The value
of one point is 0.41 h/ha. Taking into account
the results of the research, a qualitative assess-
ment of the soils of the region by administra-
tive districts in points is presented (Fig. 1).

Group 1. Soils fertility is over 72 points:
ordinary low-humus chernozems on loess
rocks, southern low-humus chernozems on
loess rocks, meadow and chernozem-meadow
solonetz-like soils on loess rocks and modern
alluvium, meadow-chernozem gleyed solo-
netz-like soloded of the bottom, sod-sand and
clay-sand soils. The productivity of the ob-
jects of area of economic significance increas-
es during irrigation, and meadow-chernozem
soil requires for continuous gypsuming with
simultaneously deep ploughing (27-30 cm)
without pulling out gleyic infertile horizon on
the surface. This soil fertility is represented in
Mikhailivka District.

Group T1. Soils with assessment in 68—
72 points: ordinary low-humus chernozems

a6

AGROECOLOGICAL JOURNAL - No. 3 - 2019



PROBLEMS OF SOIL BONING IN ZAPORIZHZHIA REGION IN MODERN LAND RESOURCES ASSESSMENT
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Fig. 1. Level of Soil Fertility in Zaporizhzhia Region

on loess rocks, meadow-chernozem on de-
luvium and alluvium deposits, sod-sand and
clay-sand soils. Besides irrigation on these
soils, the fixed applying fertilizers are urgent.
The soils with this point of fertility are rep-
resented in Zaporizhzhia Region.

Group TTI. Soils fertility with assessment
in 64-68 points: ordinary low-humus cher-
nozems on loess rocks southern low-humus
chernozems on loess rocks, chernozems mainly
break-stoned on eluvium of solid non-carbon-
ate rocks, dark chestnut residual solonetz-like
on loess rocks, meadow and chernozem-mea-
dow solonetz-like on loess rocks and modern
alluvium, sod-sand and clay-sand soils of spits
and earthen banks of the Sea of Azov and la-
goons, alcali soils; alcali soils in complex, salty

soils and saline ooze; salty soils in complex.
It is useful to combine irrigation with using
small doses of gypsum for preventing further
salination as well as with the fixed applying of
fertilizers. The soils with this point of fertility
are located in Prymorsk District.

Group TV. Soils with assessment in 60—
64 points: ordinary low-humus chernozems
on loess rocks, southern low-humus cher-
nozems on loess rocks, residual solonetz-
like chernozems on solid clays, chernozems
mainly break-stoned on the eluvium of solid
non-carbonate rocks, ordinary residual solo-
netz-like chernozems on loess rocks, meadow
chernozems solonetz-like soils on alluvium
deposits chestnut residual solonetz-like soils
on loess rocks, meadow and chernozem-
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meadow solonetz-like soils on loess rocks
and modern alluvium, chernozem-meadow
gleyed solonetz-like soloded soils of the bot-
toms, sod-sand and clay-sand soils of spits
and earthen banks of the Sea of Azov and
lagoons. Trrigation, gypsuming, and apply-
ing of fertilizers are needed. The soils with
this point of fertility are studied in Vil-
niansk, Novomykolaivka, Huliaipole, Tok-
mak, Vasilivka, Vesele and Berdyansk Dis-
tricts.

Group V. Soils with fertility in 56—
60 points: ordinary low-humus chernozems on
loess rocks, southern low-humus chernozems
on loess rocks, residual solonetz-like cher-
nozems on solid clays, chernozems mainly
break-stoned on the eluvium of solid non-
carbonate rocks, chernozem and sod clay-
sand and loamy sand soils on sandy alluvium,
ordinary residual solonetz-like chernozems
on loess rocks, meadow chernozem soil on
deluvium and alluvium deposits, dark chest-
nut residual solonetz-like soils on loess rocks,
chestnut solonetz-like soils on loess rocks,
meadow chestnut solonetz-like soils on loess
rocks, meadow and chernozem-meadow solo-
netz-like soil on loess rock and modern alluvi-
um, meadow chernozem gleyed solonetz-like
soloded soils of the bottoms, sod-sand and
clay-sand soils of spits and earthen banks of
the Sea of Azov and lagoons, alcali soils; alcali
soils in complex, salty soils and saline ooze;
salty soils in complex. Desides irrigation and
applying fertilizers, gypsuming and specific
meliorative measures are also needful. The
soils with this point of assessment are locat-
ed in Polohy, Bilmak, Rozivka, Kam’yanska-
Dniprovska, Velyka Bilozerka, Melitopol,
Yakymivka and Pryazovske Districts.

Group VT. Soils with fertility about 56 po-
ints; low-humus chernozems on loess rocks,
southern low-humus chernozems on loess
rocks, residual solonetz-like chernozems on
solid clays, black earth mainly break stoned
on the eluvium of solid non-carbonate rocks,
chernozem and sod clay-sand and loamy sand
soils on sandy alluvium, common fesidual
solonetz-like chernozem on loess rocks. For
increasing fertility on these soils irrigation
applying fertilizers, gypsuming (on solonetz-

like soils) as well as special methods of cul-
tivation practice (deep ploughing without
the turn of the layer, harrowing etc.) can be
recommended. The soils with such fertility
are presented in Orikhiv and Chernihivka
Districts.

The main indicator of soil fertility is the
content of humus. According to GE «Zapori-
zhzhia Regional State Project-technological
Center of Guard of Soil Fertility and Qua-
lity of Products» as of 01.01.2017, and the
research of «Monitoring of Soil and Quality
of Crop Production» TSATU, a map of hu-
mus content by the administrative districts
of Zaporizhzhia Region has been compiled
(Fig. 2). The highest content of humus is
found in ordinary chernozem in Rozivka,
Bilmak, Novomykolaiv and Huliaipole Dis-
tricts — 3.93-4.41%. At least 2.40-2.99% of
humus was found in dark chestnut soils in
the Yakymivka, Priazovske, Melitopol Dis-
tricts and ordinary chernozem with medium
and loamy deposits in the Kam’yanska-Dni-
provska, Vasilivka and Zaporizhzhia Districts.
Especially large decrease of humus (by 0.11—
0.15%) was detected in the Prymorsk, Berdy-
ansk and Vilniansk Districts.

Humus is an important source of nutri-
ents, but the dynamics of this indicator is
unsatisfactory. In general, according to GE
«Zaporizhzhia Regional State Project-tech-
nological Center of Guard of Soil Fertility
and Quality of Products», the content of hu-
mus in the region decreased by 0.1%. In most
districts there is a tendency to decrease in
humus content. The main reason for the de-
crease of humus is extremely low application
of organic fertilizers (0.5 t/ha) in recent years,
insufficient supply of organic substances from
nutrients and rest of roots, increased miner-
alization of organic substances as a result of
intensive cultivation of tilled crops, wash-off
of fertile humus layer of soil as a result of
water erosion. The average content of humus
in the region related to the reference (6.2%)
accounts for only 3.35%. Consequently, all
the soils in the region need preservation and
increase of the amount of humus,

Thus, the specificity of the land resources
of Zaporizhzhia Region is shown in the diver-
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Fig. 2. Zoning of the Zaporizhzhia Region According to the Content of Humus

sity of soils, different levels of their fertility,
high degree of development, the need to use
reclamation measures that contribute to the
natural and anthropogenic evolution of soil.
At the same time, the productivity of various
crops, even under the same edaphic condi-
tions, is inadequate, since it depends on the
characteristics of the cultivated plants, their
needs from the environment,

CONCLUSION

Analysis of the most common methods of
soil evaluation of Ukraine proves that the basic
principle of soil evaluation is a comprehensive
research of soil fertility, though the criteria of
soil quality evaluation in various methods are

distinctly different. In our opinion, modern
soil evaluation should consider integral in-
dicators, the major ones being: properties of
soil, crop yields, natural-climatic conditions,
technological conditions of cultivation of agri-
cultural crops. According to the «Assessment
of Lands» [15] Act of soils evaluation should
be held once in 7 years, but the first round
was held in 1993 with the application of an
imperfect method. The second round has not
been conducted so far. Such a situation in the
system of evaluation of land resources indi-
cates that the state does not observe the laws,
ordinances and regulations regarding the most
important measures related to the protection
and rational use of soil.
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The research gives grounds to assume that
the fertility of soils in Zaporizhzhia Region is
decreasing from Northeast to Southwest and
can be explained by physical and chemical
properties and morphological signs of soils, as
well as by yields of major agricultural crops.
Every vear the level of soil fertility of Zapori-
zhzhia Region has a tendency to decrease. The
improvement of soil fertility should be carried
out as a complex of measures of biological and
economic influence, aimed at ensuring the
optimum ratio between the moisture, aeration
and necessary nutrients for plant.

Suggestions for improving soil fertility:

* to revise the existing and create new,
more effective laws on the protection of soils
and their fertility;

* to conduct the second round of soil eva-
luation with the use of an updated method,
which will take into account the advanced
world experience [16];

* to align the state of scientific maintenance
of the problem of rational land utilization with

the requirements of the time, especially the
problems of overcoming the soil degradation,
specifically: to engage geoinformation, remote,
automated computer and other modern tech-
nologies — to provide reasonable spatial solu-
tions, identification of degradation phenomena,
erosion in particular, anti-degradation organi-
zation of agricultural territory, new methods
of information organization in the form of da-
tabases and expert automated systems with
expanded capabilities of reference volume;

* to reduce the gap between science, au-
thorities and society, precisely soil scientists
who develop recommendations for the pro-
tection of soils, managers who must create
the conditions for their implementation, and
agroindustry, which must actively accept sci-
entific advice;

* to intensify international cooperation
in order to develop an effective strategy to
protect soils from degradation;

* to raise the ranking of the problems of
protection of soil in the community.
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