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SUMMARY

Tyutyunnik N.V. Influence of the country hypsometric level on the
humidification parameters as a factor of ordinary chernozem properties and
fertility formation.i Qualifying scientific work as a manuscripts.

Thesis for a Candidateds degree ir
cAgrarian Sciences and AgrophysicGAgrarian Sciences). National Scientific
Center clnstitute f oamistr$ cReskarchSmames naftee
O.N.S o0 k o | ootrNMARS; keharkiv, 2018

Soil resources remain an indispensable natural and economic potential fol
the sustainable development of agrdustry in the world in the past, present and
future, in the period ofigh technologies. Due to their unique fertility attribute,
they play an important social role in the human existence, providing with food.
Fertility is the cornerstone of agronomic soil science, its crown on the whole
amount of knowledge about the soil asnatural and anthropogenic body, the
introduction of which in agriculture determines its stable and effective
development.

According to the modern paradigm of genetic soil science, soil is the
function of environmental conditions of the place of its fdiomg in it as in the
system, all properties and parameters are interconnected, determined by the type
soil formation. Therefore, at any point the soil is considered as an ecological anc

genetic subject, formed in certain ecological conditions with rdaice set of
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guantitative indicators of properties. Due to this there is their functional
interconnection. Therefore, any soil has its ecological and genetic status.

According to V. V. Dokuchaev, the factors of soil formation are equivalent.
Neverthelessthere is a causandeffect relationship between them. It is no
coincidence that the founder of soil science in the first place has set the climate
which, due to the humidification of hydrothermal indicators, determines the role of
other factors in soildrmation.

The largest by area in Ukraine, Step North, as an independent zonal unit, i
characterized by a specific natural complex for moisture, thermal regime,
vegetation and soil cover. Humidification by the parameters of JTC
(hydrothermic coefficiet) in the zone varies within the range of G%G89.

The dissertation is devoted to the establishment of the laws of the
hypsometric level influence of the country on the humidification criteria formation
and their relationship with the parameters of moitpbical and genetic properties
and fertility of ordinary chernozem.

The results of the studies in the Northern Steppe zone revealed 9 spac
humidification gradations for the parameters of RIf and HTGy.x,

11 precipitation gradations for the 4Kl months, with their @evel facial
assimilation.

It is substantiated that the abewentioned climatic criteria fully reflect the
resources of moisture supply of any territory as a key to understanding the mair
biological soil property its fertility.

It is established that the feature of the spatial distribution of moisture in the
Steppe North is a result of its surface orographical determination by its relief, but
the parameters of the hypsometric levels are specific for each geomorphologica
region.

The orographic heterogeneity in the space is a result of the presence o
branches of the Pridneprovskaya and Serednorossiyskaya Elevations of th
Priazovskaya and Donetskaya Elevations, the Donetsk ridge, the Zaporizhzhy:

Plain, the Black Sea Lowlands andethumerous terraces, because the absolute
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altitudes in the territory of ordinary chernozems range froni m to 200
350m above sea level .

The Northern Steppe is located south of the baric Voeloun axis,
which determines the nature of atmospheirculation of air masses. In the warm
period of the year, when cyclonic activity in Ukraine weakens, the influence of
orography on hydrothermics becomes a priority. It manifests itself by changing the
temperature regime with altitude or through the amtoof precipitation. The
change in temperature throughout the zone regardless of the geomorphologic:
location of the terrain during the warm period is inversely proportional to the
hypsometric level, but the vertical temperature gradient for each geloohogpal
region has its own quantitative significan¢ed,5) u; (0,87 0,9 "u; (-1,1)
per 100m.

The intensity of temperature change with height depends on the presence c
barriers and air masses advection from the north.

As a result of the predomantly elevated nature of the Northern Steppe
territory, it is characterized by a significant depth of delineation by river vailleys
the elevation difference between the river valleys and surrounding watershed:
reaches 250 m. It was found that the ldean of meteorological stations in relief
depressions inadequately reflects the climatic conditions of the surrounding highe
territories. The difference for the HTC can reach @7 per RHAC (relative
humus accumulation coefficient) 0,605L0, which coesponds to latitudinal
changes in environmental conditions by3Dkm or more.

The general regularity of the humidity parameters change by, KHircices
is their growth with altitude. However, it has certain territorial differences. At
Right-Bank, theHTC change has a sublatitudinal character with the formation of
bands with certain hypsometric levels and corresponding values of the HTC.

The LeftBank part of the Northern Steppe zone is characterized by complex
differentiation by humidifying accordingo hypsometric level. Here there are
territories with very low values of HTG = 0,680,70 and high onés0,840,92.
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There was no clear relationship between the precipitation amount in the cold
period (126210 mm) with the hypsometric level. It is moresulting of the
peculiarities of cyclonic activity at present, their intensity, the directions of inflow
and the openness of the territory for movement, and to some extent the blockade ¢
cyclones by anticyclones and the presence of certain orographerfar

An important result of research in the sense of resource water supply in the
zone is the validity of six spatial facial levels of assimilation of cold period
precipitation (47; 52; 58; 65; 72; 80 %).

It is proved that moisture supply in the warmipdrfunctionally determines
the parameters of the humus accumulation in the upper part of the profile, and th
amount of precipitation during the cold period of their assimilation determines its
thickness. Since the parameters of the humus accumulatibe iprofile and its
thickness are influenced by tlparticlesize distribution in the researched zone
12 grades of its composition were found.

Due to the large spatial heterogeneity of ordinary chernozem moisture
supply andparticlesize distribution it is suggested to use the relative humus
accumulation coefficient (RHAC) the multiplied by 10 ratio of the amount of
humus in 830 cm layer of soil and the physical clay content, which allowed to
adhere to the principle of a single difference in varicamarisons.

The RHAC index reflects the intensity of the humus accumulation in
0-30cm layer of ordinary chernozem depending on moisture in the warm period.
Therefore, there is a straightforward relationship between the RHAC and,HTC
indicators (R = ®8). The RHAC indices for each gradation for humidification
have been developed and a model for determining the, Tdterion in its
absence based on experimental data on the humus content and physical cl
content in a layer of-B0 cm (y =510 + 162x, where yRHAC, Xi HTC,.ix).

On the basis of the established regularities concerning moisture supply in the
zone of the Northern Steppe, it is possible to differentiate it into Zenbs: the
Northern not sufficiently moisten (HT.(=0,830,89) with clernozems ordinary
moderately well-humicaccumulative  (KVAG=0,9@,98), Northcentral
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moderately dry (HTGx=0,760,82) with chernozems ordinary wélumic
accumulative (RHAC=0,80,89) and Soutleentral droughty (HT(x=0,680,75)
with chernozems ordingmweakly-humicaccumulative (RHAC=0,68,78).

The xeromorphic type of soil formation on the slopes occupying the zone of
the Northern Steppe is substantiated by 50,4 %. Therefore, chernozems ordinary c
the slopes are differentiated into 3 degrees by xerphism: weakly xeromorphic
with corresponding diagnostic features in relation to the subzone, their area amon
xeromorphic soils is 635 %, the area of middle xeromorphic is2® %, and area
of strongly xeromorphic soils issB50 %, and area of xeromoliphlly eroded soils
in their lines is within 5 %. There were no clear spatial patterns regarding their
geography on the slopes: the slope of the landscape unit is very complicated in th
hydrothermal relation, due to its variable shape, exposition, steephiethe same
time, the surface of all the slopes without exception is complicated by the papillary
drain system, as a natural mechanism for the formation and discharging of surfac
runoff. They clearly differentiate their surface along the slope in&ienyc
repetitive 3 micro zones: interpapillary, microslope of the runoff papillary (RP),
the bottom of the RP. Each of these microzones is characterized by different ir
intensity hydrothermical factors. Therefore, because of above marked it is virtually
impossible to organize selective use of slopes.

The connection of the peculiarities of morphological and genetic properties
of xeromorphic soils with chernozems to the usual plateau within each subzone i:
revealed.

The influence of priority fertility fact@ on the productivity of ordinary
chernozem is determined. It is an objective direct its fertility indicator.

Moisture and heat supply is a decisive factor in determining the fertility of
ordinary chernozem by the Selyaninov HIC indicators, the amounbf
precipitation for the cold season of the year-[IlX and their assimilation. The
productivity increases with the parameters of the HTC increase and from | to VI

facies then other factors are equivalent.
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Productivity of slop ordinary chernozems is detmed by the degree of
their xeromorphism.

The normative productivity of ordinary chernozem by conventional
agropotentials of natural and effective fertility of winter wheat has been
developed.

The results of the research provide a complete picture a€udtgral
production resources of the chernozem soils of the Northern Steppe, their effective
use, evaluation of their aginvestment appeal, resource opportunities for the
newest soHadaptive technologies of agriculture. Solving these problems is aimed
at preserving the resource potential of ordinary chernozems for ensuring the foo
security of the state, its natural and resource potential, and ecologically productive
functions. Also, to improve the region soil map for reliable information on the
qualitative state of the soil cover of the region and soil quality assessment of
fertility.

It is recommended that the use parameters of absolute territory altitudes
concerning the spatial change of subtypes and genera of ordinary chernozems,
improve the teitorial boundaries of the spread of chernozem soils, to specify their
geography according to the thickness of the profile.

The Ministry of Agrarian Policy and Food of Ukrajn8tate Service of
Ukraine on Geodesy, Cartography and Cadastmmmends homogeous areas
of soil cover in climatic,particlesize distribution lithological and orographic
aspects, each of which is characterized by a certain soil cover structure with the
corresponding parameters of humus accumulation, physical clay content, profile
thickness, etc.

Donetsk regional state administration (regional milHairglian
administration) for the implementation of investment projects of rational land use it
is recommended to use parameters of estimation of the soils productivity by naturs
and effective fertility for introduction of soibdapted and ecologicalbdapted

agrotechnologies by farms of all ownership forms.
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The main results of the dissertation work were introduced into the
educational process of the Kharkiv National Agrarian Unityeresamed after
V.V. Dokuchaev during the teaching of discipline "Soil protection and fertility
reproduction” of specialty 201 "Agronomy" of educational and scientific programs
8.09010102 "Agrochemistry and soil science", 8.09010103 "Expert assessment G
soils "(Introduction certificate dated 22.12.2017).

Key words: soil cover, ordinary chernozem, Northern Steppe, hypsometric

elevation profile thickness, resource potential, natural and effective fertility.
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