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Abstract

The article presents a theoretical generalization araasolution to the scientific probleimncreasing the
yield and oil content in winter rapeseed, which is to improve the elements of cultivation technology and the use of
hybrids of different maturity groups. The obtained results and developed recontimesdee a set of approaches
to the possibility of increasing the productivity of winter rapeseed hybrids.

For the first time in the conditions of the Rigbank ForesiSteppe of Ukraine the peculiarities of growth
and development of winter rapeseed hybitxotic, Excel, Exagon and their seed productivity at different sowing
dates and norms of mineral fertilizers have been established; their influence on the formation of elements of
productivity is determined, economic and energy efficiency of winteisesggbgrowing is carried out.

Some elements of the technology of growing rapeseed hybrids have been improved, which has provided
opportunities to increase the yield and improve the seed quality of the studied hybrids in the conditions of the
Right-Bank Foret-Steppe of Ukraine.

Further developments are the scientific provisions to increase the productivity of winter oilseed rape, based
on the evaluation of new hybrids of different maturity groups and the integrated application of elements of tech-
nology.

Thebest conditions for the synthesis of organic matter, which forms the productivity of plants, were created
under the influence of the fertilizer rate¥P120K240 and the sowing period inherent in the maturity group of the
hybrid. The highest rate of net@tosynthesis productivity of 15.41 g7per day was obtained by the hybrid Excel
during the first sowing period when applying.bP120K240. On average over the years of research, the maximum
yield was achieved by mediuripe hybrid Exotic for the first sowg period with the introduction of the maximum
fertilizer NoagP120K 2401 4.10 t/ha. The best valuesthe acid number were in the hybrid Exagon for the first sowing
periodi 1.381.10 mg KOH/g. The maximum value of protein content in hybrids Exoti&andl was observed
during the second sowing period on August 21 and increased with increasing fertilizer rate from 19.07 to 22.57%
and from 19.57 to 22.65%. The maximum value of oil content (total yield) was obtained in the variant with the
introduction d N2agP120K 240 in the hybrid Exotic 1.85 t/ha during the first sowing period.

According to the results of the study, the technology of growing winter rape was developed and recommended
for production, which will ensure the formation of crop productiatythe level of 3.81.10 t/ha with high seed
quality.

Keywords: winter rapeseed, photosynthesis, sowing dates, fertilizer system, yield, seed quality, glucosin-
olates, and erucic acid.

Introduction. In the structure of sown area$ intensification, the emergence of new higjblding va-
winter rapeseed is a mandatory crop in the vast majoritieties and hybrids determine the urgency of establish-
of regions of Ukraine. The crop frees up the field earlyng optimal, scientifically sound and economically fea-
which ensures the timely receipt of funds, which areible rates of mineral fertilizer there is a need to clar-
immediately used for the next sowing. The increase ify the timing of sowing. In the conditions of the Right
the area under rapeseed in Ukeais observed from Bank ForestSteppe of Ukraine there is a need for re-
year to year, because rapeseed is now the most expsearch, theoretical substantiation and development of
sive of the main oilseeds in Ukraine. There is an impractical recommendations on the technology of grow-
crease in the average yield of rape from 2.5 to 2.76 tng winter rape which outlines the relevance of the
ha, although this value is below the genetic potential edpic of the dissertation and its applied significance.
modern hybridsWinter oilseed rape is grown in condi- Actuality of the article. One of the main factors
tions where there is sufficient moisture, and in an ardhat increase the productivity of winter oilseed rape is
with a critical lack of rainfall, which necessitates thehe use of quality seed. The use of winter rapeseed hy-
differentiation of elements of technology for growingbrids for sowing on farms increases the total cost of the
this crop under different soil and climatic conalits. technology, and at the same time allows to obtain a

The scientific works of Sieling, K., Zhang, S.,much higher level of yield at high quality, compared to
Liao, X., Zhang, C., Li, H., Cong, R., Ren, T., Ro-domestic varieties or hybrids. In addition, the most ef-
drigues, M. A., A f-6), mavever, $ective dantats thattintcreasesthe [gidéf winter oilseed
only certain elements of cultivation technology wereape, both in the Right Bank Foresteppe of Ukraine
developed or they were used in other stithatic  and the country in general, are not only hybrid compo-
zones [7, 8]. Changes in cultivation technologies, thegition, but also the use of mineral fertilizers, which are
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calculated by modern methods to preserve natural seitonomic and energy efficiency of winter rape grow-
fertility. , increase crop yields, and sowing dates omg.
which further development and productivity of winter Some elements of the technology of grogwape-
oilseed rape depends. seed hybrids were improved, which provided opportu-
Connection of work with scientific programs, nities to increase the yield and improve the seed quality
plans, themes.Research on the topic of investigationof the studied hybrids in the conditions of the right
work was performed during 2042015 and wa part of bank ForesSteppe of Ukraine.
research work of Vinnytsia National Agrarian Univer- Scientific provisions for increasing the productiv-
sity in accordance with the IPA "Oilseeds" on the taskty of winter oilseed rape have been further developed,
"To establish optimal cultivation techniques to improvéased on the evaluation of new hybrids of different ma-
productivity and quality of winter rapeseed in conditurity groups and integrated application of elements of

tions Vi nnyt si ae regstdtianntechriology, nansely:admpliance with sowing dates and
0113U007525). application of mineral fertilizers.
The purpose and objectives of the studyThe The practical significance of the obtained re-

aim of the research was to study the peculiarities sllts. According to the results of the research, an inten-
winter rape harvest formation and seed quality in theive technology of growing winter rape was developed
conditions of the RighBank ForesSteppe of Ukraine and recommended for production, which will ensure
depending on the biiogical potential of the studied hy- the formation of crop productivity at the level of 3.8
brids, different fertilizer backgrounds and sowing4.10 t/ ha with high seed quality.

dates. The proposed technology of growing winter rape
To achieve this goal it was planned to solve the introduced in agricultural firms "AGROFIRMA
following tasks: KRASNE" Vinnytsia region, Tyvriv district, p. Krasne

- to establish features of growth and developmerand in "Avangard” Vinnytsia region, Tulchyn district,
of winter rape plants depending on sowing dated village Silnytsia.
fertilizer rates; Personal contribution of the dissertation in ob-

- to study the influence of the studied factors otaining scientific results. The author elaborates and
the formation of leaf area, photosynthetic potential afeneralizes domestic and foreign scientific works on
hybrids, the dynamics of accumulation of dry mass dhe topic of dissertation, executes the program of field
plants and net productivity of photosynthesis; and laboratory researches, analyzes and foresilat

- to find out the influene of sowing dates and fer- conclusions from the received experimental data, car-
tilizer rates on the formation of crop structure elementses out introduction of scientific developments in pro-
of winter oilseed rape; duction. Ceauthored and personally received experi-

- to identify the influence of structural elements ofmental material was covered in the form of abstracts,
productivity on the formation of winter rape yield de-articles, reports at scientific and priaat conferences.
pending on sowing dates and fertilizeresgt The influence of elements of growing technology

- to assess the quality of seeds of winter rape hyn yield and quality of winter raps seeds.detailed
brids; review of literature sources, recent research on the

- to determine the economic and energy efficiencgrowth and development of winter oilseed rape depend-
of the studied elements of technology. ing on sowing dates and feitiér rates, special atten-

The object of researdl the process of formation tion is paid to the selection of varieties and hybrids of
of winter rape yield depending on the elements of culvinter oilseed rape, as one of the factors intensifying
tivation technology in the conditions of the Rigddéink  cultivation technology. The working hypothesis is for-

ForestSteppe of Ukraine. mulated and the substantiation of necessity of carrying
The subject of researcts winter rape hybrids, out of researches on a dissertation theme is given.
norms of mineral fertilizers, sowing datgshotosyn- Conditions, methodology and agricultural tech-

thetic productivity of crops, elements of crop structureniques of researchilhe characteristics of soil and cli-
productivity and quality of seeds, economic and energyatic conditions are given, hydrothermal conditions in
efficiency of elements of cultivation technology. the years of research are analyzed in detail, the scheme
Research methodsfield and laboratoryto mon-  of the experiment, materials, methods of research are
itor the growth and development of pta, environmen- given and the technology of growing the crop is deter-
tal conditions and other factors; statistiealsed for mined.
analysis and statistical data processing to assess the re- Studies to determine the effectiveness of different
liability of research results, development of mathemasowing dates of winter oilseed rape, hybrids of different
ical models of winter rapeseed crops and computaaturity groups, mineral nutrégh backgrounds on crop
tionalcomparative useatassess the economic and enyields were conducted on the basis of Vinnytsia Na-
ergy efficiency of elements of winter rapeseedional Agrarian University in the research farm "Agro-
cultivation technology. nomichne", which is located in the Right Bank Forest
Scientific novelty of the obtained resultsFor the  Steppe of Ukraine in Vinnytsia region in village Agro-
first time in the conditions of the rightank Forest nomichne during 20£2015
Steppe of Ukraine the peculiarities of growth amrd d The soils of the experimental pletgray forest
velopment of winter rape hybrids Exotic, Excel, Exapodzolic, are characterized by the following agrochem-
gon and their seed productivity at different sowindcal parameters: the humus content in the arable layer
dates and norms of mineral fertilizers are establishe(hccording to Tyurin) is 2.16%, the reaction of the soil
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solution- pH of the salt extract 5.8yHrolytic acidity-

81-89 mg per 1 k@f soil, mobile phosphorus and ex-

2.32.7 mg.- eqg. per 100 g of soil, the amount of ab-changeable potassium (according to Chirikov)-26%
sorbed bases 15 mgeq. per 100 g of soil, the degreeand 8390 mg per 1 kg of soil, respectively.

of saturation of the bases79-88%. The soils contain

Based on the purpose of the research, the solution

nitrogen available to plants (according to Cornfieldpf the tasks, field experiments were conducted accord-

ing to the scheme shm in table 1.

The scheme of the experiment

Table 1

Factor A - temperaturecalendar
terms of sowing

Factor B - the background of
mineral nutrition

Factor C- rapeseed hybrids

10" of August Control (without fertilizers) Exotic (medium ripe)
21" of August NeoPaKeo Excel (midlate)
5% of September N L PsoK o0 Exagon (midlate)
N180P90K180
N24OP120K240

Source: made by the author on the basis of his own research

The assessment of hydrotherntainditions was March 2014- + 6 . 4

Ow, i

n

-N-abv. e2m bOeur

performed on the basis of data from the Vinnytsia Rexnd in January and December 204#.9 and 5.1 OC,

gional Center for Hydrometeorology.
The most favorable year for moisture supply was

respectively.

Hybrids of different maturity groups were selected

2013, where the highest amount of precipitation wa®r the researchExotic (medium ripe), Excel (medium
observed 616.4 mm, which is 248.2; 112.4 and 66.3ate) and Exagofmedium late) of Monsanto.

mm, more than in 2015, 2012 and 2014. Giving a gen-

Sowing was carried out with a seeder®B in the

eral description of weather conditions prevailing oveunit with a tractor MTZ80 with row spacing of 15 cm
the years of research, it should be noted that Septembe®’a depth of 3 cm. The sowing rate is 0.6 million units
2012 was abnormal for a small amount of precipitatior,ha, which is 4 kg / ha in physical weight. The total area

which was 11.0 mm, March 2013, when e tthird

decade the monthly snowfall fell, September 2013 fdRepetition- three times.

the amount of precipitation, which was 121.8 mm at a

of the sown area is 60 m2, the accounting area is 50 m2.

The cultivation technology in the experiment was

rate of 46.0 mm and in May 2014, also for the amountaditional for the conditions of the RigBank Forest
of precipitation, which was equal to 134.6 mm at an a\Bteppe, except for the factors that were studied. Ferti-
lizer rates werealculated using the balancalculation

The average daily air temperature during the yearsethod for the programmed yield, taking into account
of research indicates an increase in this indicator in @de content of nutrients in the soil and the coefficients
years of research. The maximum deviations of the vabf their use from the soil and fertilizers. Thus, the sys-
uesof the average daily temperature in the direction deém of winter rape fertilization was carried @atcord-

erage longerm rate of 63.0 mm

increase from the lontgrm indicatos were obtained in ing to the scheme shown in table 2.

Table 2
Scheme of winter rapeseed mineral fertilization
Fertilizers and type of fertilizer *
Variant main with sowin foliar fertilization
9 ust w-nd w todu

NoPoKo - - - -
NeaPacK f 18845 NPKis NEY Nis )

60P30K 60 t fiH; s t dzOW ¢ NOO NOO
N12PeoK { 30S 20 NPKso N3o N3o N3o

1207601120 t Mu; s t dzOW ¢ NOO NOO NOO
N1scPooK { 308 120 NPKso Neo N3o N30

1807507180 t MH; s { dzOW ¢ NOO NOO NOO
N { 208 150 NPKgo Neo Neo Nao

240P120K 240 tfH; s t zOY¥ ¢ NOO| NOO NOO

Source: made by the author on the basis of his own research

Phosphorus and potassium fertilizers were applietie first time- on permafrost soil, using ammonium ni-

under plowing according to the experimental schemé&ate (N34) with the help of a mounted spreader for min-
Phosphorus fertilizers were applied in the form of doueral fertilizers; the second timen two weeks (at in-

ble superphosyte (Rs), and potassiumin the form
of potassium sulfate @). When sowing, 186% of

tensive growth of a stalk in height); the third feeding
with ammonium nitrate was carried out in two or three

the norms of nitrogen, phosphorus and potassium fertireeks, at the beginning of flowering. Férérs were
lizers were applied, depending on the variant. The reagpplied using a MVEB0OO fertilizer application ma-
of the nitrogen fertilizers were applied in the spring: fochine in combination with an MT-80 tractor.

20
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Field studies were accompanied by observationsapes depending on the elements of growing technol-
records and laboratory analyzes: before field experogy. Field germination of winter rape seed3ver the
ments, soil samples were taken and the contetiitein years of research, thielid germination of seeds varied
layer of 330 cm was determined: humus, pH of salt exdepending on the time of sowing and was influenced by
tract, alkaline hydrolyzed nitrogen, mobile forms ofthe biological characteristics of hybrids, i.e. the ma-
phosphorus and exchangeable potassium; phenologitality group of the hybrid determined the timing of ger-
observations were carried out on the phases of growttination; Thus, plants of the mediumpe hybrid Ex-
and development of winter oilseed rapeaccordance otic provded the highest percentages of field germina-
with the "Methodology of state varietal testing oftion for the first sowing period on August 10, plants of
crops"; field similarity was determined on plots with ammediunilate hybrids Excel and Exagon for the second
area 0f0.25 nt in four places diagonally, plots were 1on August 21 and the third on September 5, respec-
m? on two noradjacent repetitions according to thetively. The highest percentage of field germination
method of B. O. Dospekhp®985; the density of stand- 90.8% was obtained during the sowing period on Au-
ing winter rape plants by the usual row method of sowgust 10 by hybrid Exotic for applicationNPi20K 240,
ing was determined twice for the growing season iand the difference between the maximum vabfdsy-
fixed areas (at the beginning of the growing season brids Excel and Exagon, for the same option was insig-
the phase of full germination and before harvest) to esificant and amounted to 0.7%.
tablish plam survival during the growing season ac- Development oWinter rape plants in autumn. An-
cording to the methods of B. O. Dospekhov, 1985 glyzing the results of research, we can conclude that the
evaluation of photosynthetic activity was performed acsowing period, the levels of basic and-pmving ferti-
cording to the method of A. A. Nichiporovich (1961)lizer, as well as the biological type of maturity of the
on the following indicators: the leaf surface area walybrid have a significant impact on the autumn vegeta-
detemined using an electroptical device V. G. Di- tion of winter rape and the formation of overwintering
dor a; phot osynt heti c p o tparanetersa [Thug, thé mostwptimal bianketdcurdieat e d by

the formula: tors of winter rapeseed were formed according to
_ EX(51+ 53) N2adP12dK 240 fertilizer, Exotic hybrid for the first sow-
@I = 2 ing period on August 10, Excel hybrid for teecond

: . : sowing period on August 21 and Exagon hybrid for the
where t is the period from;$0 S in the number third sowing period on September 5.

of days; $and $ - leaf area of plants; the dynamics of o ; .
. : ; The condition of plants at the time of resumption
the accumulation of dry mass of winter oilseed rape was spring vegetationCalculation of the density of

determined by drying the samples to andair state at . ! .
a temperature of 10%; net productivity of photosyn- standing after the restoration of vegetation and over-

thesis (via) was cal cul LPEIHOCLPANtS Shoped {h%}ehﬁ?fggheét Pescentage; g ¢ |

West and Briggs: of overwintering was found in rid Excelfor the

B.—B second sowing period on August 285.3% (65.0 pcs
UIid — . 1 / n?) when applying bkoP12dK 240 It was found that the
- (_}]1 + ﬂz ] % T’ lowest percentage of overwintering plant$6.9% for
the restoration of vegetation was also observed in the
2 hybrid Excel, but for the first sowing period on August

where B1 and B2 weight of dry mass of plants 10 in the version without fertilizers.
from 1 n? or from 1 ha of sowing at the beginning and  In plants of the Exotic hybrid, the maximum per-
end of the considered peéniagedf redtbredlplant®d.2% Was dbsedatiyne ; [ 1 ar
I 2- the area othe plant leaf from the same sowingfirst sowing period for fertilizer BhoP120K 240, the mini-
area at the beginning arhd of the same period of mum- 47.6%- in the third sowing period in the version
time; T - period of time, days; yield structure was dewithout fertilizers. The largest number of plants in the
termined by the method of sampling from two replihybrid Exagon 60.9 pieces / fand the percentage of
cates; the yield of the main product was determined #verwintering- 82.8% vas set for the third sowing pe-
part by the method of continuous threshing by diregiod with maximum fertilization, the smallest25.5
combining (SAMP@500); for biochemical evaluation pieces / rhand 48.8%, respectivelyfor the first sow-
of seeds the following indicators were determined: oihg date without fertilizer.
content by extraction method, its removal from seeds Phenological observations of the phases of growth
by ethyl ether (using Soxhlet apparatus), GOST 10854nd development of plants and photobgtit produc-
64; protein content by titrimetric method (according taivity of winter rapeseed cropBelays in sowing dates
Kjeldah), GOST 13496.493; acid number by titrimet- in plants of the mediuripe hybrid Exotic and me-
ric method with oil extraction with ethyl ether, GOSTdium-late hybrid Excel caused a shortening of the
1085877; the content of glucosinolates by the pallagrowing season, while during the sowing period on
dium method (using a photoelectrocolorimeter); masseptember 5 in the hybrid Exagon thevas a slight
fraction of erucic acid, other unsaturated fatty acidngthening of the growing season. The best conditions
(oleic, linoleic, linolenic) and saturated fatty acids (palfor the synthesis of organic matter, which forms the
mitic and stearic) by gas chromatography (Chromiunproductivity of plants, were created under the influence
5), with flameionization detector GOST 300&#3. of the fertilizer rate bhoP120K 240 and the sowing period
The obtained research results presented in the @xherent in the matity group of the hybrid. The maxi-
periments were processed according to modegthimm mum value of the photosynthetic potential was ob-
ods of statistics with the use of computer programs. tained in the variant with the application of¥P120K 240
Excel and Statistica 6.0. - 3.493 million nf-days / ha, and this value was the
Features of growth and development of wintehighest in comparison with other hybrids, exceeding
the maximum value of the mediumipe hybrid Exotic
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by 0.256 and 0.22 millionday / ha. During the first yield of winter rape hybridd.he most significant influ-
sowing period, the maximum value was obtained foence on the formation of winter rapeseed productivity
fertilizer variant NsdPeoK1g0 and amounted to 2.484 was the timingof sowing, while a hybrid response to
million m?-days / ha, for the second sowing peridor  this indicator was observed. Thus, on average over the
variant NuadP120K 240and amounted to 2.877 million’m years of research, the maximum yield was achieved by
days / ha, which was less than the largest variant loyediumripe hybrid Exotic for the first sowing period
1.009 and 0.616 million frdays / ha, respectively. with the introduction of maximum fertilizer

Dynamics of dry biomass accumulation and nel240P120K240 - 4.10 t / ha. The lowest level of yield, on
productivity of photosynthesis of winter rapeseeatpsr average over the years of research, was obtained by the
depending on the influence of the studied elements ofiddle-late hybrid Exagon for the first sowing period
technology. Analyzing the obtained data on the dynanm the control variant without fertilizer application
ics of dry biomass accumulation, t / ha and net produ6-77 t / ha. The amount of fertilizer apgali also signif-
tivity of photosynthesis, g / fiper day, we can say that icantly affected the yield of plants, which is confirmed
the studied elements of the teclogy affected the by the results of analysis of variance. Thus, the influ-
NPV. In particular, the magnitude and rate of accumwence of fertilizer on the formation of yield of hybrid
lation of dry biomass depended on the time of sowing;xotic was 84%, hybrid Excel 90% and Exagon
fertilization system and weather conditions and biolog85%.
ical characteristics of the hybrid. The highest rate of net  The range of variabily and the coefficient of var-
photosynthesis pohuctivity of 15.41 g / rhper day was iation varied depending on the sowing date and ferti-
obtained by the hybrid Excel during the first sowing pelizer variant. The coefficient of variation in the yield of
riod when applying bhdP120K 240. hybrid Exotic for the first sowing period ranged from

Formation of elements of the structure of winted1.9 to 12.9%, which averaged 12.3%, for the second
rapeseed harvest depending on the influence of tlsewing peiod - 13.6% and for the third 13.0%. The
studied factorsThe increasén fertilizer rates signifi- average value of the coefficient of variation in yield in
cantly affected the formation of structural elements ahe hybrid Excel for the first sowing period was 11.1%,
the winter rapeseed crop, increasing all indicators. lior the second 12.9% and for the third 13.1%. The
all hybrids for each sowing period, the most optimal ineoefficient of variation of yield of hybriExagon for
dicators were formed when applying2aPi20K240.  the first sowing period on August 10, depending on the
Thus, the lagest number of pods on the plad5 pcs. fertilizer rate varied from 13.0 to 12.1%, which aver-
and the number of seeds in the pdd.76 pcawvere in  aged 11.8%, for the second sowing period on August
the Excel hybrid for the first sowing period and maxi21 it varied from 15.3 to 12, 2%, which averaged
mum fertilization. The maximum number of seeds pet3.2%, and in the third sowing peridlde change in
1 n?is 111.74 pieces was obtained from the hybrid Extalue occurred from 13.1 to 12.6%, which averaged
cel for the second sowing period. The highest value 4f3.3%. In general, the coefficient of variation on the
the mass of 1000 seed4.97 g was obtained in the hy-yield of the studied hybrids was at the average level
brid Exagon for the third sowing period when applyind10-20%), which indicates the reliability of the ob-
N1gdPaoK 180. tained experimental data.

Influence of elements of gravg technology on The results of the correlatieregression analysis
yield and quality indices of winter rape seeds. Influenceliably determined the dependence of yield on the ele-
of sowing dates and norms of mineral fertilizers on seadents of the yield structure (Table 3).

Table3
Mathematical models of the dependence of the actual yield and elements of thddgigtructure of winter
rape hybrids

Indexes Regression equation Correlation Coefficient of
9 q coefficient, R | determination, D

EXOTIC

Number of plants per 14npcs. y =0,939% + 5,2911x + 22,391 0,933 87,9

ggse number of pods on the play | _ 5563 1 4 2782 + 92,706 0,787 72,4

Weight of 1000 seeds, g y = 4,6686% + 79,068x + 82,511 0,966 93,6
EXCEL

Number of plants per 13npcs. y =0,3722% + 11,155x + 22,505 0,796 63,4

;(E‘Se number of pods on the plal \ _ g 67053 4 4 184x + 95,549 0,648 52,4

Weight of 1000 seeds, g y =4,9851% + 119,88x + 119,88 0,827 68,5
EXAGON

Number of plants per 13npcs. y =1,4396% + 3,0312x + 27,321 0,858 74,9

;25 number of pods on the play \ _ 4 43421 1 873x + 94,864 0,866 75,0

Weight 0f1000 seeds, g y =11,436%+ 56,011x + 116,61 0,875 77,3

Source: made by the author on the basis of his own research
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From the data shown in table 3 it is seen that the Thus, the yield variation depended on the elements
correlation coefficient between the yield and the maiof the crop structure by 5293.6%, depending on the
elements of the crop structure is from 0.648 to 0.966ybrid.
which indicates a strong correlation between these in- Among the studied winter rape hybrids and three
dicators. The coefficient of determination used as sowing dates, on average over the years of research, the
measure of the dependence of the variation of the deighest yield was obtained by Exotic hybrid for the first
pendent variable on the variation of thelépendent sowing period on August 102.76 t/ ha (Fig. 1).
variables, i.e. the extent to which the obtained observa-
tions confirm the model.

2,76

"o
o n Wl

Yield of winter rapeseed, tha
[ = : — N

10.08 21.08 05.09
the second decade the third decade of the first decade of
of August August September
® Exotic u Excel ® Exagon
Source: made by the author on the basis of his own research
Figure 1.

The influence of temperatumlendar terms of sowing on the formation of yields of winter rapeseed hybrids

To analyze the impact of the fertilizer system orthe obtained seed yield, its average value for each sow-
ing peiod was calculated and Figure 2 was constructed.

4
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3
=
S 25
g
g 1.5
S

1

0.5

0

NOPOKO N60P30K60 NI120P60K120 | N180P90K180  N240P120K240

&EXOTIC 0.97 1.78 253 3.13 3.7
wEXCEL 1.02 1.59 23 33 3.69
LEXAGON 0.88 148 2.25 3.11 332

Source: made by the author on the basis of his own research
Figure 2. The influence of fertilizer system on the formation of winter rapeseed hybrids yields

Seed quality of winter rape hybrids depending oin the value berucic acid content in winter rapeseed,
sowing dates and mineral fertilizer ratest is while the increase in the fertilizer rate led to an increase
established that the increase in the rate of fertilizén its content in the seeds. The accumulation and
affected the change in the formation of qualitycontent of glucosinolates did not depend on the time of
indicators of seeds. Thus value of the acid number sowing, and fertilizer had a significant effemt this
decreased with increasing norm, the best vatdigse indicator- the content of glucosinolates increased with
acid number were in the hybrid Exagon for the firsincreasing amount of fertilizers. The protein and oll
sowing period- 1.381.10 mg KOH / g. The sowing content were influenced by the studied factothe
period and the fertilizer variant influenced the changmaximum value of protein content in hybrids Exotic
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and Excel was observed duringetlsecond sowing The analysis of qualitative indicators of winter
period on August 21 and increased with increasingpeseed allowed to build a histogram (Fig. 3) of the
fertilizer from 19.07 to 22.57% and from 19.57 tocontent of erucic acid in percent depending on the
22.65% . Rapeseed plants of the winter hybrid Exaganfluence of the studied €¢ors.

formed the highest protein valuekiring the third Thus, the results showed that the maximum
sowing period on September om 19.33 to 22.35%. content of erucic acid in the seeds of each of the hybrids
The maximum value of oil content in all hybrids waswvas obtained in variants with the maximum fertilizer
obtained in the variant with the introduction 0fN240P120K24¢ in the hybrid Exotic 0.93%, in the hybrid
N240P120K 240 in the hybrid Exotic- 1.85 t / ha for the Excel-0.88% and in the hybrid Exage.95 %, while
first sowing period, in the hybrid Excell.76 t/ ha for the obtained valueslid not exceed the permissible
the third sowing péod and in the hybrid Exagonl , norms for seeds of the highest class, ie intended for

71t/ ha for the second sowing period. food purposes.
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Source: made by the author on the basis of his own research
Figure. 3. The contentf@rucic acid in the seeds of winter rape, depending on the elements of technology
(average for 20122015)

The lowest content, respectively, in the controproduction costs 11744.8 UAH / ha, the cost of 1 ton
variants without fertilizers: in the hybrid Exotic of seeds 2864.6 UAH, net profit per 1 hal0805.2
0.42%, in the hybridxcel - 0.39% and in the hybrid UAH. and the level oprofitability - 92%. In the Excel
Exagon- 0.44% during the first sowing period. hybrid, the best option in terms of product cost was the

Economic and energy evaluation of elements dfitroduction of NagPi2dK240 - UAH 20,900. for the
winter raps growing technology. Economic evaluatiorsecond sowing period on August 21. The largest value
of winter rapeseed -cultivation depending on thefthe level of profitability is 88% and net profitis UAH
elements of technologylhe tetinological map of 9,395.1. was obtained during the same sowing period,
winter rape cultivation developed at Vinnytsia Nationabut when applying hoPsoK1se. In the Exagon hybrid,
Agrarian University was used to calculate thehe bestoptionwas also the introduction @fgRi20K 240
production costs. Prices for winter rape were usefr the second sowing period on August 21. A
according to the exchange data of the Ukrainian markedmparative assessment of the economic efficiefcy
and amounted to UAH 5,500 (average value of prices the three studied hybrids showed that the maximum
as of August 15, 2013015) of commercial seeds. Thecost of productior 22550 UAH. was obtained during
specified cost of seeds was used to calculate the mae cultivation of the hybrid Exotic for the first sowing
indicators of economic efficiency. Economicallyperiod on August 10 at maximum fertilization.
advantageous in the hybrid Exotic was the option with  The minimum value of the cost is UAH 2,864.6.
maximum fertilizer, & with the introduction of per 1 ton of seeds, the largest net profit (Fig.-4)
N2adP120K 240 When sowing crops on August 10. Thus10805.2 UAH / ha and the level of profitability92%
the maximum cost of production was 22550.0 UAHwas obtained in the same option.



10 Norwegian Journal of development of the International Scienc&iMa021

120000
10000.0
8000.0
6000.0
4000.0 ® EK30TIK
2000,0 = EKCEJIb
L ! ail erxcaron
0,0
S L & B 8§ 2 8B 8 8 8§ 2 8 8 8 %
< p —_ — 1 4 ' iy — 1 <L g — v :Yl
E ¥ ¥ x x § ¥ ¥ % x £ & 2 ¥ ¥
S £ 2 F a ¥ 2 2 8 a5 gz B F &
“$ 58z “$g55z 885 &
<z 2 2 § Z = Z 3 < 2 2 3
< & '2 zZ Z 2 Z Z 2
10 cepn. 21 cepn. S Bep

Source: made by the author on the basis of his OWn research
Figure. 4. Net profit froni ha (UAH) when growing winter rape hybrids depending on the elements of
technology (average for 2042015)

Energy efficiency of winter rape growingfor the first term withat . The lowest value of this
depending on the elements of technoldgynong the coefficient of 1.48 was obtained in the hybrid Exotic
three studied hybrids, the dfiest value of energy also during the first sowing period, but in the variant
intensity of 77900 MJ was obtained by hybrid Exotiavith maximum fertilizer.
for the first sowing period on August 10 with the During the calculations it was proved that energy
introduction of NadP120K 240, With the maximum energy consumption fluctuations directly depead the items
efficiency - 2.34 was obtained by hybrid Exagon, toopf total energy consumption (Fig. 5).

3

» machines and equipment
= fuel and lubricants

« fertilizers

= seeds

= pesticides
human laboar

Source: made by the author on the basis of his own research
Figure. 5. Indicators of the share of energy consumption by articles of the technological process of growing
winter oilseed rape,%
(average for 20122015)

The maximum energy consumption waspractical bases of winter rape growing technology have
accounted for by machinery and equipmes®%. The been developed.
following indicators of energy consumption were 1. Giving a general description of weather
23% fertilizer, 18% fuel and lubricants. In the totalconditions that have developed over the years of
energy costs in the technology of growing winter rapegesearch, it should be noted that September 2012 was
the lowest values are for seed®s, live labor 3% and abnormal for a small amount gfecipitation, which
pesticides 2%. was only 11.0 mm, March 2013, when in the third

Conclusions.In the article the scientific task on decade fell monthly precipitation, September 2013 for
substantiation of processes of formation of productivitgn excessive amount of precipitation, which amounted
of hybrids of wirter rape in the conditions of the Rightto 121.8 mm at a rate of 46.0 mm, and in May 2014,
- bank Forest- steppe of Ukraine by selection of also for the amount of prediption, which was equal to
optimum term of sowing, carrying out of system 0fL34.6 mm at an average lotgym rate of 63.0 mm.
fertilizer at optimum level, use of hybrids of different 2. The best conditions for the synthesis of organic
groups of maturity is experimentally investigatedmatter, which forms the productivity of plants, were
theoretcally generalized and solved. The dependena@eated under the influence of the fertilizer rate
of conditions of growth, development and formation oN24dP120K240 and the ewing period inherent in the
reproductive organs in increasing the yield and seedaturity group of the hybrid. Analysis of the formation
quality of winter rape hybrids has been established. Axf structural elements of winter rapeseed yield showed
a result of studying these measures, the thieatetnd that the largest values structural elements of the crop
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were formed by the hybrid Excel during the secondompared to the mithte hybrids Excel and Exagon by
sowing period on August 21. 0.30t/ ha;

3. The most significant influence on the formation - sow in the second (August 10) and third (August
of winter rapeseed productivity had sowing dates, whildl) decades of August, which increases thieralsgion
a hybrid reaction to this indicator was observed. Thusurface area, the duration of the period of
on average over the years of research, the maximyshotosynthetic activity of crops and seed yield by
yield was achievety mediumripe hybrid Exotic for 0.2460.199 t/ ha;
the first sowing period with the introduction of - fertilization of winter oilseed rape should be
maximum fertilizer NaoP12dK240 - 4.10 t / ha. The carried out in three terms with the normad®i20K 240,
lowest level of yield, on average over the years afhich provides seed yield ¢he level of 3.884.10 t /
research, was obtained by the midi@lee hybrid ha, total oil yield 1.76L.85 t/ ha and resistance to major
Exagon for the first@awing period in the control variant harmful factors.
without fertilizer application 0.77 t/ ha.

4. Evaluation of the acid number in hybrids REFERENCES:
showed that its value increased with each subsequent 1. Li, H., Cong, R., Ren, T., Li, X., Ma, C,,
sowing period, and all experimental variants had a lo&heng, L., Zhang, Z., Lu, J. Yield response to N ferti-
value (not more than.45 KOH / g), which allows the lizer and optimum N rate of winter oded rape under
use of oil of these plants for food purposes. The begifferent soil indigenous N supplies (2015) Field Crops
valuesof the acid number were in the hybrid ExagorResearch, 181, pp. 0. DOI:
for the first sowing period1.38-1.10 mg KOH / g. The 10.1016/j.fcr.2015.06.012.
maximum value of protein content in hybrids Exotic 2. Zhang, S., Liao, X., Zhang, C., Xu, H. Influ-
and Excelwas observed during the second sowingnces of plant density on the seed yield and oil content
period on August 21 and increased with increasingf winter oilseed rape (Bssica napus L.) (2012) Indus-
fertilizer rate from 19.07 to 22.57% and from 19.57 tarial Crops and Products, 40 (1), pp.-22. DOI:
22.65%. Rapeseed plants of the winter hybrid Exagadr0.1016/j.indcrop.2012.02.016.
formed the highest protein valuetiring the third 3. Wang, R., Cheng, T., Hu, L. Effect of wide
sowingperiod on September-5rom 19.33 to 22.35%. narrow row arrangement and plant density on yield and

5. The total oil yield depended on the yield, so thisadiation use efficiency of mechanized dirse&led
figure in hybrids increased with increasing fertilizercanola in Central China (2015) Field Crops Research,
rate, reaching maximum valugsthe version with the 172, pp. 4252. DOI: 10.1016/j.fcr.2014.12.005.
introduction of NagP120K24¢: in the hybrid Kotic - 1.85 4. Sieling, K., Christen, O. Effect of preceding
t / ha for the first sowing period, in the hybrid Exe&l crop combination and N fertilization on yield of six-oil
, 76 t/ ha for the third sowing period and for the hybrideed rape cultivars (Brassica napus L.) (199moE
Exagon- 1.71 t / ha for the second sowing period. ~ pean Journal of Agronomy, 7 (4), pp. 38@6. DOI:

6. Economically advantageous in the hybridl0.1016/S116D301(97)0000®.
Exotic proved to be an optiodue to the maximum 5. Sieling, K., Bettcher, u.
fertilizer, ie the introduction of MdPi20K240 When date and N application effects on tap root and above
sowing crops on August 10. Thus, the maximum cosgfround dry matter of winter oilseed rape in autumn
of production was 22550.0 UAH, production costs (2017) European Journaf Agronomy, 83, pp. 4@6.
11744.8 UAH / ha, the cost of 1 ton of see@864.6 DOI: 10.1016/j.eja.2016.11.006.
UAH, net profit per 1 ha 10805.2 UAH. and the level 6. Rodrigues, M. A. , Af onso,
of profitability - 92%. In the Excel hybrid, the bestmeida, A., Arrobas, M. Quantification of loss in oilseed
option in terms of product cost was the introduction afape yield caused by delayed sowing date in a Mediter-
N24oP120K240 - UAH 20,900. for the second sowingranean environment (2019) Archives of Agoomy and
period on August 21. The largest value of the level ddoil Science, 65 (12), pp. 163G45. DOI:
profitability is 8% and net profit is UAH 9,395.1. was 10.1080/03650340.2019.1572119.
obtained during the same sowing period, but when 7. Waalen, W.M., Stavang, J.A., Olsen, J.E.,
applying NsoPsoK1so. In the Exagon hybrid, the bestRognli, O.A. The relationship between vernalization
option was the introduction of DP12dK240 for the saturation and the maintenance of freezing tolerance in
second sowing period on August 21. winter rapeseed (2014)nEironmental and Experi-

7. The highest value agnergy consumption of mental Botany, 106, pp. 164/3. DOI: 10.1016/j.en-
77900 MJ was obtained by hybrid Exotic for the firstzexpbot.2014.02.012
sowing period on August 10 with the introduction of 8. Colnenne, C., Meynard, J.M., Roche, R.,
N2aoP120K 240, With the maximum energy efficiency Reau, R. Effects of nitrogen deficiencies on autumnal
2.34 was obtained by hybrid Exagon for the firsgrowth of oilseed rape (2002) European Journal of
sowing period, but in the appation without Agronomy, 17 (1), p. 1128. DOI: 10.1016/S1161
application. The lowest value of this coefficient of 1.48301(01)00146X
was obtained in the hybrid Exotic for the first sowing 9. Matsera O. The economic evaluation of winter
period, but in the variant with maximum fertilization. rapeseed growing depending the technology elements.

Production recommendationsln the conditions Collection of scientific works of VNAU. Series: Agri-
of the RightBank ForesSteppe of Ukraine to obtainc ul t ur e and For est-ily.,doi:2019.
the maximum vyield of winter rapeseed (3.80t/ha) 10.37128/207-5826:20193-9.
with a high total oil yield (1.74..85 t / ha) and the level 10. Matsera O. Yield and qualitative properties of
of profitability , 0%) agreformation of various forms winter rapeseed hybrids depending on the applied
of ownership is recommended: norms of fertilizers and terms of sowing. The scientific

- to grow a mediuntipe hybrid of winter rape heritage No 58 (2021). Pp-16. DOI: 10.24412/9215
Exotic, which is characterized by higher yield903652021-58-1-4-15.




12 Norwegian Journal of development of the International Scienc&iMa021

EARTH SCIENCES

GEOMORPHOLOGICAL STRUCTURE OF SOIL COVER RELIEF OF THE VINNYTSIA REGION
AS A FACTOR OF THE INTENSITY OF EROSION PROCESSES

Bronnikova L.
senior lecturer
Vinnytsia National Agrarian University
DOI: 10.24412/34538752021:-56-1-12-20

Abstract

Theresults of studying the features of erosion resistance of soils of Vinnytsia region with regard to the fea-
tures of geomorphological structure of the terrain (slope steepness) based on the results of recent surveys and
outlined the main directions of redagi the intensity of erosion processes given the-tagonological features
of the region.

Keywords: soil, soil cover, water erosion, fertility, erosion processes.

Introduction. Most of the territory of Vinnytsia are 250 to 350 m thick. Tigretaceous (Mesozoic) sed-
region is locatd within the Ukrainian Crystal Shield iments are quite common in Transnistria. Like the Silu-
which is part of the Eastern European platform. In theéan deposits, the Cretaceous rocks stretched in a wide
north and northeast, the foundation of the shield risesdrip along the Dniester, from the Zhvan and Karaets
above the surface by 180 m above sea level. Therivers to the Kamyanka river basin. The thickness of the
relief of the foundation is complicated by numerous lo€retaceousediments reaches 40, sometimes 60 m. In
cal tectonic uplifts and depressions, which are reflectetbmparison with the Paleozoic and Mesozoic sedi-
in its current state. ments, Neogene sediments, in particular, the Sarmatian

The foundation of the shield within the Vinnytsiaand Baltic tiers, are widespread in a much larger part of
region is composed of igneous and metamorphic crythe region.
talline rocks of the Archaea and Lower Proterozoic. On  The purpose of the article.The eastern hadary
top of the crystallindbasement of the region there is aof the distribution of Sarmatian tier deposits passes ap-
low-thickness sedimentary layer formed of Upper Pragproximately through Vinnytsia, Humenne station, p.
terozoic rocks and Cretaceous, Paleogene, Neogeverkivtsi (Nemyriv district), Dashiv village (lllinetsky
and Quaternary systems of the Phanerozoic, on éstrict), Kuzmyntsi village (Haisynsky district), La-
southwestern edge. The geological history of the regiayzhyn (Trostyanets district),0Bolivka (Haisynsky
is complex. lalso influenced the formation of relief [1, district), on the left bank of the Southern Bug to
2]. The foundation of the territory [3] consists of rocksHaivoron (Kirovohrad region). Sarmatian sediments
the formation of which dates back to Precambriaare represented mainly by oolite and shell limestones
times. They are mainly granite gneisses. Outcrops ahd have a thickness of 5 to 100 m. These sediments
Precambrian rocks on the day surface take plageép are well preserved in watemsths, and in river valleys
ravines, gullies and in the form of rapids on rivers (eghey are blurred. Limestone deposits of the Sarmatian
pecially on the Southern Bug and its tributaries and tHeea are widespread throughout Transnistria. Thus, in
Dniester- near Yampol). Reddish and gray granites ofhe basin of the Rusava River, oolite limestones have a
Precambrian origin occur in outcrops along théayer thickness of 885 m, and along the Kamyanets
Markivka and Rusava rivers. Most outps of crystal- River-25 m. ime. Deposits of the Baltic tier are mostly
line rocks on the day surface are observed in the strjistributed in the lefbank part of the Southern Bug, in
between the lines (conditionally) Kozyatjgogreby- the central and southern parts of the region, mainly in
shche and MohyliWPodilskyiYampil. Part of the watersheds. White loose sands, brittle sandstone, red,
Ukrainian Crystal Shield, located within the Vinnytsiabrown clays and pebbles alternate in thétiBaepos-
region, has a general slope the westsouthwest. its. The thickness of the deposits is from 5 to 120 m (the
Therefore, in the Dnieper, crystalline rocks are coverddrgest in the southastern part of the region). Anthro-
with a thick layer of sedimentary sediments of Palegogenic sediments are distributed throughout the re-
zoic and Mesozoic age. gion. They are represented by brown clays, forest and

Formulation of the problem. Silurian marine forestlike loams, alluvim on river terraces. In the
sediments are quite common in the Dnieper. They amrth-eastern part of the region, sand and pebble depos-
represeted by coarsgrained sandstones, green, grayts are very common, which are believed to have
and purple shales, limestones. Silurian deposits are dizought here the melting glacial waters of the last gla-
tributed in the area bounded (conditionally) by a lineiation (Dnieper).
passing through the village of Zhvan (Murovano Results. The relief of the territory is heterogene-
Kurylovetsky district), Nemerchi station to the gifle  ous, because in its formation a significant role was
of Chernivtsi. Further to the southeast, the Silurian delayed by neotectonic movements of the earth's crust,
posits are distributed in the lower reaches of the riverdimate and other factors and in the overall assessment
Rusava and Yalanka, to the confluence of the Markivkia relation to sea level is elevated.
and the Dniester. In some places, the Silurian sediments According to the scheme of geomorphological
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zoning, theterritory of Vinnytsia region is located Podolsk Upland is inclined from north and north-
within two geomorphological regions: VolyRodilska east to south and southwest, has a submeridional direc-
and Pridnestrovsk®ryazovska, in turn within these tion. This location, as well as théaificant slope of
two regions the following geomorphological subrethe surface in the southern direction determined the me-
gions are distinguished: Podilska structtdahudation ridional and parallel tributaries of the Dniester River,
upland,Baltic alluviatdelta plain, Pivha hydroglacial the valley of which is an essential element of the relief
and hewn plain, West Dnieper denudation upland araf the Podolsk Upland. The second, no less important
Central Dnieper denudation upland within two geomorfeature of tle southern slopes of the elevation is a kind
phological provinces Podil and Dnieper. The Dnieper of asymmetry of its interfluves. The deep incision of the
uplift in the territory of Vinnytsia region gradisl rivers of the Podil Upland into the earth's surface, their
turns into Podilsk. The watershed of the Dniester anghrrow, in places canyeike valleys, stretching from
the Southern Bug, mainly its nordastern slopes, is a north to south is the third common fure of this area.
conditional geomorphological boundary between thélso, a significant role in the structure of the relief of
Dnieper and Podil uplands. the region is played by the river valleys of the Southern
Podil and Prydniprovska uplands stand out in thBug basin, the Dniester and partly the Dnieper.
relief of Vinnytda region. The border between themis  The Dniester washes the extreme southern and
conditionally drawn along the valley of the Southerrpart of the soutlwesternborder of the region. Within
Bug River. Most of the territory of Vinnytsia region isthe Vinnytsia region it flows through a narrow, very
occupied by Podil structuraglenudation upland. The winding and deep valley with highly elevated shores,
maximum height of the Podil Upland is located in thespecially steep left bank. Characteristic is the presence
area of Zhmerynsky elevation near the village ofof terraces, of which there are four near the city of Mo-
BorschiChemeryske and is 370 m above sea level. gilev-Podolsk. The river flows along the territory of the
The geological development of the territory ofregion with the middle course and the Dniester valley
Vinnytsia region has undergone a corresponding evolterms six large incised meanders (river bends). Water
tion with the formation of a corresponding modern gelevel at the entrance of the Dniester to the borders of
ological structure [4]. In the late Mesozoic and CenoVinnytsia region near the village Beragka is 69 me-
zoic, the Ukrainian crystal shield was influenced by difters, near Kozlov 66 meters, in MohylisPodilskyi -
ferentiated block movements. As a result, the raisegD meters. The farther to the sowthst, the greater the
plain of the shield is divided into five geomorphologi-slope and the greater the speed of flow: in the ravine the
cal stages. Within the boundaries of Vinnytsigioa water level is 56 meters, in Yampol only 48 meters.
there is the Budpnieper geomorphological stage. ItsOutside the regio, the water level does not exceed 38
structural basis is tectonic blocks: Vinnytsiameters above sea level.
Berdychiv, Haisyn, Yampil. The valley of the Southern Bug and its tributaries
The BugDnieper geomorphological stage has abare cut to a depth of 1800 meters and has a beautiful
solute heights of 20800 meters. The surface is abottom. The general direction of the Southern Bug to
slightly undulating plainOf the rocks most common the southeast, but in some aréae river significantly
here are granites, granite gneisses and others. Magiranges direction, forming a kind of meandering. In
mum absolute heights are found in the extreme soutbeme places the river is blocked by rapids [6].
western part of the region, where they reach 3300 The structure of the Southern Bug valley is differ-
meters; on the watersheds of the rivers Snyvodent in different parts. The left bank of the Bug near La-
Gnilopyat, RostavytsidRossi, the height is slightly less dyzhyn is covered with aanrow strip of sand.
than 280300 meters. Southwest of Khmilnyk near the  Characterizing the relief of the surface there are
village of Pedosy is the highest point of the Dniepetwo types of valleys: sewage and bypass. Bypass val-
Upland- 340 meters. leys occupy the area from northwest to southeast. They
From the northwest to the soutkast there is not inherited early Quaternary erosion depressions. Sewage
only a general slope of the elevation saefabut also - formed as a result afrosion of wateglacial flows.
its greater length (more than 200 kilometers, with am the Vinnytsia region, mainly waste valleys are com-
average width of 6080 kilometers). mon, although sometimes they are found in combina-
The relief of the Dnieper Upland is not entirely hotion with bypasses. One of these valleys, very wide in
mogeneous. In the western part it is calmer: the sivesize, is called LetychiLityn plain.
beam system is relatively dense, the riveisions are A significant role in the sticture of the relief of
shallow; but in the east and especially in the seatst Vinnytsia region is played by ravideeam forms. The
the nature of the relief changes greatly: there are masguthern and soutbastern parts of the region are
ravines, the number of beams and slopes increases. mainly exposed to dismemberment by beams and ra-
The Podil upland (upland plain) has a geostrucsines. The ravines here are highly developed and oc-
tural basis of the soutvesternpart of the Ukrainian cupy a large area.
Crystal Shield and the Podil plate, which within the  Also widegpread within the region are landforms
Vinnytsia region is only their eastern outskirt [5]. formed by gravitational processes (landslides). These
The basic basis for modern relief is the Sarmatiarprocesses, which cause great damage, are widely devel-
Pontic surface with the development of ancient alluviabped in the south of the region and require the applica-
deltaic and typicaiarine Sarmatian Pontic plains. Thetion of appropriate measures to combat these dangerous
period of continental rupture here began after the retre@dtural phenomena.
of the Sarmatian Sea.
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Forms of technogenic relief, represented by nuwaterglacial deposits. Its depth does not exceed 30 me-
merous quarries for the production of various buildingers. In addition to the passage valley, in the northern
materials, reclamation and drainage canals, etc., hapart of the Kozyatyn Upland ahe border with Zhyto-
become of great importance in the Vinnytsia region. myr and Kyiv regions there is a whole system of pas-

Geomorphologically, the terdty of Vinnytsiare- sage valleys between the rivers Teterev and Snivoda,
gion is located within the Right Bank Upland, which isGlylopyat and Postolova, Gnilopyat and Guyva, Guyva
represented mainly by the Podolsk Plateawgnd Rostavytsya, Rostavytsya and Desna, Rostavytsya
Prydniprovska Upland and Southern Pobuzhye, or twand Rostsy. etc. They anet always well expressed in
geomorphological regions Azov-Prydniprovska and relief and do not always attract the attention of re-
Volyn-Podilska, respectively, subreg® of searchers.

Prydniprovschyna and Podil. Vinnytsia denudatiofaccumulative undulating

The Podil plateau occupies most of the region anglain. Occupies the central part of the region from the
lies to the west of the conditional line: the upper reacheslley of the Southern Bug in the west to the valley of
of the Snyvoda Riverthe town of Kalynivka the up- the river Sob in the east; in the north it passes into the
per reaches of the Sob River and further along its vallé§ozyatyn watershed, and in the south, where its bound-
and the Southern Bug Valley to the regional boundarary is not clearly traced, it borders the northern slopes
This is the most elevated, dismembered and eroded tef-the Podil Upland.
ritory, especially its part, which is inclined to the Dnie- A detailed analysis of the relief and geological
ster. Researchers believe (Bondarchuk VG, 1949) thstructure of the areaakes it possible to identify differ-
the relatively rapid rise of this aremahich was ob- ences in the geomorphological structure of the left and
served in anthropogenic times, led to increased erosiaght bank parts and therefore can be divided within this
of the southwestern slopes of the Podolsk plateau. Theea two geomorphological subdistricts: left bank
eastern and northeastern parts of the plateau are myotain) and right bank.
less dissected. The Dnieper Upland extends from the The leftbank subdistrict is relately less elevated
upper reaches of the Sroda River to the Tikich and dissected. The average height above sea level is
Mountain (northeastern part of the region). Their slopeZ80-300 meters, reaching 310 meters in the extreme
are also cut by numerous river valleys, but the genenakst near the village of Yaryshivka and decreasing in
dismemberment of the surface is much smaller and tlige eastern part to 2350 meters. The righiank ter-
area has the appearance of a gently undulating plainiritory is slightly highe than 296323 meters.

According tothe structure and shape of the relief ~ The left bank is sloping in the southern and south-
and river valleys, the subregion of the Dnieper Uplandastern directions, the right banknore to the north.
is divided into a number of geomorphological areas. The leftbank part is weakly dissected by river valleys,

Kozyatyn structurablenudation watershed up- except for the Southern Bug and the Sob, there are al-
land. As a geomorphological area, these are the watemest no significat rivers. Thus, only one Voronka
sheds of thenterfluve of the Southern Bug and thestream flows through Voronovytsia towards the South-
Dnieper, their numerous tributaries: the rivers Snyvodarn Bug, and only in the villages of Korzhivka,
Desna, Gnilopyata, Guyva, Rostavytsia, Rosi, RoskfRaigorod, and Nizhnyaya Kropivnya small streams
and Soba [7]. flow into the Southern Bug.

Kozyatyn watershed is one of the largest in the re-  The hydrographic grid of the Sobu basin istig
gion in terms of area. The southern bordethia ex- thicker. The floodplain of the Sob River in the middle
treme northwestern part coincides with the welé- course (from lllintsi to Bubnivka) is relatively wide,
fined valley of the river Khvos and runs along the linesswampy in places, and well terraced. The right bank is
of villages Tessa lvanivtsi - Shevchenkove Kozhu- less terraced compared to the left and terraces are found
khiv - Bruslin and further east through the villageonly in the area othe vilages of Dzvonykha, Kolyu-
Bruslinov - Penkivka- Mizyakiv, where it coincides khiv, Rogozna, Pechera, Markovo, Bratslav.
with the valleys of Pivden Bug; from the top of the The relief is associated with the widespread distri-
Desna the southern border coincides with the directidyution in the past in the areafofests and, accordingly,
of the riverbed and from Turbov along the valley of thgpodzolic soils. The general branching of the surface
river Vilshanka it is directed to VakhnivkaZoziv - caused the formationf eroded soils in the region of
Lypovets- Dashiv, almg the valley of the river Sob to varying degrees.
the confluence of the stream Soroka. LetychevskeLitynska waterglacialalluvial

Kozyatyn Upland is the quietest territory of Vin-plain. This is a kind of geomorphological areatloé
nytsia region. Although it is quite elevated above se@nieper Upland. Geologically, the Lityn Plain consists
level- the absolute heights here are Z5 meters, but of a small layer of wateglacial sand and sandiepos-
the division of the teitory is insignificant, the valleys its on forestlike loams. The plain is a valldike ter-
of gullies and rivers have shallow incisions and gentleced depression between Letychev (upper reaches of
slopes. Watershed plateaus here are relatively widbe Southern Bug) and Lityn (Zhar river valley).
slightly undulating and predominate in the aredhef The total length of the plain does not exceed 75
slopes [8]. 80 kilometers, with a width of 126 kilometes, alt-

On the territory of the hill there is a Welefined hough within the region the plain itself is clearly ex-
relief valley between the headwaters of the riverpressed only on the meridian LitynSettlement, and
Gnilopyata and Rostavica. The valley is composed dlfien to the east turns into a wavy depression, which is

divided into two bands: one of them stretches along the
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valley of the river Zgar tostconnection with the South- This is a watershed of Transnistria with heights of
ern Bug and further in the direction of Lavrivka 300-310 meters and a relatively calm slightly undulat-
Strizhavka; the second, much wider in area and bettieig relatively flat terrain.

expressed in relief, is located in the direction of the riv-  The headwaters are slightly curved to the north-
ers Riv and Rivets, forming between the valley of thevest. They acquired a meridional direction after the for-
latter andthe valley of the Southern Bug a kind of in-mation of the river network and the rapid geological up-
termediate valley. lift of the terrain.

The eastern border of the LetycHiityn plain is The plain consists of crystalline rocks of the Po-
the valley of the Southern Bug. In general, the Litymlolsk Black Whale Formation. Ale them lies a sedi-
plain has a slightly undulating flat surface with depresmentary complex of sandimestone rocks of the
sions. Podolsk Upland is also died into a number of Lower Sarmatian. Sometimes the slopes are composed
geomorphological districts  and subdistricts.of crystalline rocks and partly Sarmatian limestone.
Zhmerynka dismembered forest upland. Occupies the The limestone erosiedenudation undulating
most elevated part of the region. Absolute marks apdain is an integral part of the Baltididtene plain. It
364-370 meters (near Bar). This is the territory otovers the interfluve of the Markovka, Vilshanka, Ka-
Barsky, Zhmerynsky, part of Tyvriky, Shargorodsky myanka rivers and lies to the east of the Kamenskaya
and Tulchynsky administrative districts [9]. reef ridge, which is weakly expressed in the relief near

In the north and northeast, the hill borders th&omashpol. The river valleys are sparsely terraced
LetychevskeLitynska plain and Vinnytsia denudation here. The ravindeam nework, due to the large slope
accumulative plain, in the south with MohyRodilsky  of the area to the southwest towards the Dniester, is
Transnistria. The total length of tieight is over 110 more developed than on the Kopaygorod plain. At the
kilometers and its eastern edge it reaches Vapnyarltease of this plain lie crystalline rockpygmatites.

The width in the western and central parts i©8Xil- Quaternary deposits are represented mainly by
ometers. Zhmerynska Upland has the shape of a triaseluvial loams, sontenes with admixtures of Carpa-

gle with a base of 50 kilometers in the western part ahian pebbles. They occur mainly on the slopes of the
the border with Khmelytsky region and sides 14115 beams, on the watersheds are absent. Floodplains in the
kilometers long. In geomorphological terms, theupper reaches are wider than in the lower reaches,
Zhmerynska Upland is an interfluve of the massifs cdometimes slightly swampy.

the Southern Bug and Dniester rivers. The relief of the northern part of ghsubregion to

The territory is densely and deeply dissected bythe latitude of Gorodkivka Kryzhopil is relatively
ravinebeam system. Wet narrow setimes swampy calm. The area is raised an average of 300 meters above
floodplains are found only in the valleys of large tribusea level. Although the southern half of the subarea, the
taries of the Dniesterthe rivers Lyadov and Muraf. In eastern boundary of which is the watershed between the
general, the height is inclined from nostlest to south  rivers of the LoweBug and the rivers of the Dniester,
east, decreasing near Vapnyarka to 298 meters. is very complex: in relief most narrow watersheds and

Zhmerynska Upland is a ster of active modern sloping lands are very complex. This area is most af-
water plane and deep erosion, where the entire surfdeeted by water erosion from all geomorphological ar-
is constantly washed away, and 20%0% of cases eas of the region.
strong, which leads to an annual loss of5@btons of The area ofthe Dniester canyon terraestretches
fertile fine soil per hectare of arable land. Mohyliv up to 30 kilometers along the Dniester riverbed from
Podilska is a dismmbered raised plain. Geomorpho-northwest to southeast. There are two parts of the sub-
logical area occupies the southern part of the regioarea: the outer, which borders on the Kopaygorod ero-
This area is sometimes called Vinnytsia or Mohyliv sion-denudation weakly undulating plain, and the inner,
Podilskyi Transnistria. It stretches in a narrow strijporder subarea dhe Dnieger canyon.
along the entire course of the Dniester from the western The outer part is an area with absolute heights of
border d the region. The geological basis of Transnis250-270 meters and deepening (incision) of riverbeds
tria is (partially) the southwestern outskirts of thento the surface up to 18800 meters. The geomorpho-
Ukrainian Crystal Shield. logical structure is the territory of the fourth and fifth

The water part of the district is calmer and less digerraces, raised above thgéeof the Dniester riverbed
sected by relatively wide beams; the Transnistrian pany 5060 and 99100 meters. The slopes of the valleys
is very complex in rigef, cut by canyorlike deep river are steep, and the rivers have the character of mountain
valleys into a system of narrow, sloping from north tstreams.
south sections. Therefore, there are four geomorpho- The inner part is mainly the territory of the first,
logical subdistricts: Kopaygorod erosidenudation second and third floodplain terraces of the Dniester.
low-wave plain, Limestone erosiaienudation undu- Rapid currents, river regimes, the structure of valleys
lating plain, Dniester oveitanyon terraces and Dnie- resemble real mountain rivers. In the upper part of the
ster canyon. slopes of the canyons on the rivers Zhvan, Karaets,

Kopaygorod erosioenudation weakly undulat- Lyadova, cornices formed on both sides of the valleys
ing plain covers the mouth and middle reaches of ttere formed, formed by weathered lim@sts. Cenoma-
rivers Zhvan, Lyadova, Nemia, Murafa and a narrowian flint marls, Cambrian sandstones and shales are
strip of 1520 kilometers stretches from the westerrexposed on the slopes below. Floodplains are very nar-
border of the region to the strip of the Sarmatian tiemow, sometimes completely absent.
crossing Transnistria in Transnistria in Transnistria . Within the boundaries of MohylifPodilskyi
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Transnistria, where the edge of the shield caused tB8-40%). The most erosivéissected relief by therie
changeof direction of the Dniester valley from east toterion of the sum of areas with steep slopes more than
southeast, the fourth geomorphological subdistridd0 was determined for the areas of Barsky (15.8% of
stands out Vinnytsia Dniester canyon. It differs from the  surveyed area), Zhmerynsky (15.68%),
Khmelnytsky Transnistria. First of all, there is a differ-Kryzhopilsky (18.73%), Pohrebyshchensky (16.15).
ent climate that promotes the developmeinvidcul- %), Chechelnytsky (28.23%), Shargorodsky (11.06%).
ture and horticulture, as well as balneology. Within the ~ Watersoil erosion as a natural and anthropogenic
canyon there are four abeeanyon terraces. Lower degradation process causes enormous environmental
terraces erosioraccumulative, uppemostly erosion. and economic damage in many countries around the
The first terrace is covered with pebble alluvium andvorld. In Ukraine, erosion occurs on an aredldf5
loam; the second pebbles ad woody loams. On the million hectares. In the Vinnytsia region, water damage
third and especially the fourthCenomanian marls and to agricultural lands, mainly arable land, is caused by
Middle Sarmatian limestones are deposited. water erosion of soils, as a result of which 39% of ara-

Baltic erosiondenudation dissected plain. The geble land is to some extent affected by planar erosion.
omorphological region occupies the southern edge @he main reasons for this are well known: excessive
the lowest and narrowest part bétPodolsk Upland.  plowing of the territory, heavy rainfalsloping terrain,

In general, this slightly sloping territory is elon-unfavorable structure of sown areas stimulates the de-
gated in the soutkastern direction and is representedelopment of erosion processes [10]. Currently, natural
by a very narrow DniesteBug watershed within the and anthropogenic factors that cause erosion are well
southeastern part of Kryzhopil and Pishchansky disstudied. In particular, there are detailed quantitative as-
tricts, as well as Chechelisky. The general slope of sessments of st danger in the region, determined the
the territory is mainly to the east and soeatist, and antierosion efficiency of agricultural vegetation, stud-
partly to the south. The highest mark of the surface neid the erosion properties of the terrain, etc. [11].
Vapnyarka Kryzhopil - Yavorivka- Rudnytsia is 308 Among the components of the landscape, the soil plays
303 meters. The lowesbn the eastern outskirts of thea significant role in assessing the resilience afiia
district near Kidrasovka- Goldashivka - Berezok scape systems, especially its characteristics such as the
Chechelnytsky 218-224 meters; in the southern direc-thickness of the humus horizon, morphological struc-
tion the slope is insignificant, the heights do not fall beture of the profile, nutrient reserves that suffer most
low 259243 meters (Britavky Lubomyrka); in the from anthropogenic impacts, including erosion [12].
northern part of the territory 27265 meters (Clnia- To assess the erosion resistancehefagreland-
town- Buda). The difference in height from west to easscape and the effectiveness of arision measures,
does not exceed 60 meters, and the rivers are relativétyg only criterion may be the ratio of the rate of soil
calm, their valleys are wide, usually having wetformation and soil erosion. Effective erosion control is
swampy, and sometimes peat floodplains, although tip@ssible if the current rates of erosion is equal to or
terraced is almost absent. lower than a predetsiined level, which theoretically

Depth of bcal bases of erosion within 100 metersallows maintaining a balance between the rate of ero-
(250 meters of height on plateaus, 118D meters in sion losses and the rate of soil formation. Today it is
valleys of the rivers and beams). This area corresponpoved that erosion processes directly depend on the
to the TulchyrBershad type of eroded areas (erosion isteepness of the slopes. The steepness of the slopes pri-

marily determines the degree of soil erosion (Table 1).

Table 1
The degree of soil erosion depending on the slope
Characteristics of slopes Steepness, degree The degree of possible erosion
Even areas Less than 1 T
Gentle slopes 1-2 weak
Descending 2-5 medium
Steep 5-10 strong
The steepness of the slopes determines the systene r e n ni a | g r a ssgamgwashing away 5

of erosion control measures and the method of use @ff sdls is possible; such areas are of limited use in ag-
the territory. Approximately the dependence of the deiculture, it is necessary to cover the edges of beams
gree of erosion and the method of using the areaonthen d r av i n e s : soilmare stronghyhwashed8 A
steepness of the slopes can be characteaizéallows: away, they are considered unworn, they are subject to
up to 1 A the soil i s n eiltationvand fixiagdin sameaplages bitifickal sauc-e a s
require any arterosion measures; you can use themfarur e s ; mo 1 net ugedia agricdltére vithout
any culture; 13 -/ossible weak washing away of special measures. Thus, the structure of the slope of the
soils, for their protection against erosion plowingsloping lands of a certain area is a reliable criterion for
should be carried out acroskpes, and under steamits erosion resistance. This is confirmed by the results
and chills- shelfless cultivation; & - fhere is an av- of our graipings in terms of areas of the region (Table
erage soil washout; it is expedient to introduce-gmt  2).

tective forage crop rotations with high saturation with
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Table 2
Characteristics of Vinnytsia region by land slopes and technological groups (own grouping), %
Slope,° Technological groups

Region/ district °, 3 2 % N =] N ™ | ww| ww
Vil d & o || S| RN <@| 3P| >

Barsky 4,57 | 25,38| 24,24| 30,01| 12,78| 2,81 | 0,21 | 0,00 | 54,20| 42,78| 3,02
Bershadsky 39,63| 25,14| 13,38/ 12,99| 6,04 | 2,72 | 0,10 | 0,00 | 78,16| 19,02| 2,82
Vinnytsia 65,63|17,94| 6,01 | 6,46 | 2,70 | 1,15| 0,11 | 0,01 | 89,58| 9,15 | 1,27
Gaisinsky 43,13| 28,06| 10,46(11,36| 4,46 | 2,12 | 0,38 | 0,04 | 81,65| 15,81| 2,54
Zhmerynsky 17,26| 22,95| 17,51| 26,60| 1117| 3,97 | 0,49 | 0,04 | 57,72| 37,76| 4,51
Illinetsky 48,81| 32,74| 3,10 {10,29| 3,51 | 1,37 | 0,18 | 0,01 | 85,49| 13,03| 1,47
Kalinovsky 62,95(24,28| 4,30 | 4,69 | 2,55| 1,18 | 0,06 | 0,00 | 91,53| 7,23 | 1,24
Kozyatynsky 46,16| 24,03| 6,12 | 10,14| 8,15 | 5,06 | 0,34 | 0,00 | 76,31| 18,29| 5,39
Kryzhopilsky 16,12| 19,01| 17,88| 28,25| 1312| 4,86 | 0,75 | 0,01 | 53,54| 40,78| 5,68
Lipovetsky 61,03|23,31| 6,02 | 4,89 | 2,78 | 1,59 | 0,37 | 0,00 | 90,35| 7,68 | 1,97
Litynsky 43,75|25,42| 6,17 | 13,00( 7,37 | 3,61 | 0,68 | 0,00 | 75,34| 20,37| 4,29
Mohyliv-Podilskyi 20,09| 33,23| 15,38 23,19 5,67 | 1,83 | 0,53 | 0,07 | 68,72 28,85| 2,43
MurovanoKurylovetsky | 7,70 | 25,46 24,40( 29,60| 1031| 2,33 | 0,19 | 0,00 | 57,56| 39,91| 2,53
Nemyrivsky 44,521 26,01|11,64|10,12| 5,00 | 2,47 | 0,23 | 0,01 | 82,17| 15,12| 2,71
Orativsky 34,26| 20,06/ 12,57| 16,55| 9,24 | 6,26 | 1,05 | 0,02 | 66,89 25,77 | 7,34
Pischansky 8,88 | 17,50| 21,25| 31,31| 1623| 4,46 | 0,35 | 0,03 | 47,61| 47,55| 4,84
Pohrebyshchensky 26,51|27,74| 8,52 |21,09| 8,42 | 4,60 | 3,08 | 0,05 | 61,23 | 28,78| 9,99
Teplytsky 42,34| 25,37| 14,65| 12,06 4,00 | 1,43 | 0,15 | 0,00 | 82,36| 16,06| 1,58
Tyvrivsky 32,76| 27,89| 15,48| 14,52| 7,09 | 2,06 | 0,20 | 0,00 | 76,13 | 21,61| 2,26
'Tomashpilsky 13,15| 29,74| 13,87| 32,68 7,39 | 2,69 | 0,32 | 0,17 | 56,77| 40,05| 3,18
Trostyanetsky 28,62(27,31| 17,91| 15,51| 6,68 | 3,53 | 0,43 | 0,02 | 73,83| 22,19| 3,98
Tulchinsky 30,85| 29,76 15,01| 13,92| 7,24 | 2,80 | 0,41 | 0,02 | 75,62 21,16| 3,22
Khmelnytsky 50,84| 26,15| 7,43 | 6,90 | 5,35| 2,88 | 0,46 | 0,00 | 84,42| 12,24| 3,34
Chernivtsi 23,44 38,72| 17,91| 10,48| 6,60 | 2,15 | 0,62 | 0,08 | 68,71| 28,85| 2,43
Chechelnytsky 13,45| 16,27| 15,79| 26,26| 1615| 1052| 1,46 | 0,09 | 45,53| 42,41| 12,06
Shargorodsky 10,09| 25,11 28,26| 25,48| 7,96 | 2,80 | 0,24 | 0,07 | 63,51| 33,45| 3,04
Yampilsky 24,09| 34,91/ 13,98/ 20,93| 4,29 | 1,53 | 0,22 | 0,05 | 72,98| 25,21| 1,80

Given the area dthe surveyed lands for the lastrecommended option of grouping lands into three tech-
round (18.73%), Pohrebyshchensky (16.15%), Checheelogical groups according to the CMOT system with
Inytsky (28.23%), Shargorodsky (11.06%). the dominance of land variants of the first technological

In general, the soil cover of Vinnytsia region bygroup and most of the lands of the thtechnological
erosion degradation can be dividedoirthree main group for areas marked with a high proportion of heav-
zones, of which the most eroded are the N&@dkt and ily eroded soils. In numerical terms, the erosive degra-
SouthWest. It should also be noted (Table 3) that fodation of the soil cover of Vinnytsia region, according
the conditions of the studied region in the compositioto the latest observations and records, has the following
of eroded soils weakly eroded lands predominate statement: the aaeofunproductive and degraded lands
4.71-36.6% (in terms of disicts of the region), and the of the region is about 741 thousand hectares, arable
smallest share strongly eroded 0.04.24%. The situ- land, of which lightly washed soit$11 thousand hec-
ation is especially threatening for the conditions ofares, medium washed so#l82 thousand .ha, heavily
Chechelnytsky (4.24% of heavily eroded lands), Pohrevashed soils 5.7 thousand hectares of the total arfea o
byshche (3.35%), Bershad (1.93%), Kryzhopilskyands subject to erosion, 256.3 thousand hectares of ar-
(1.52%) districtsetc. able land with a slope of-20. The location of arable

According to the defined gradation of erosion, théand on the slopes from 2 to 7 degrees is 575.7 thousand

hectares, more than 7@0.5 thousand hectares.
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Characteristics of Vinnytsia region on land erosion (own grouping)

Table3

I Including by eroded (washed away),%
{
Region/ district Tgﬁd?mgﬁ? Tcizigoo/doed )
sand hectare ; weakly medium strongly

Barsky 94,71 38,18 31,25 6,50 0,39
Bershadsky 115,4 21,78 15,36 4,49 1,93
Vinnytsia 73,31 6,82 5,54 1,15 0,01
Gaisinsky 92,52 14,33 9,66 4,28 0,39
Zhmerynsky 101,82 38,02 31,43 6,30 0,30
lllinetsky 76,28 8,48 6,88 1,44 0,16
Kalinovsky 91,64 5,53 4,69 0,79 0,05
Kozyatynsky 106,34 14,48 11,38 2,78 0,36
Kryzhopilsky 78,90 35,61 27,28 6,87 1,52
Lipovetsky 91,54 5,99 4,71 1,09 0,19
Litynsky 84,04 15,68 12,01 3,58 0,09
Mohyliv-Podilskyi 79,79 29,62 26,32 2,87 0,43
MurovaneKurylovetsky 78,83 45,81 38,63 6,85 0,33
Nemyrivsky 111,76 17,46 13,12 3,92 0,42
Orativsky 82,97 21,75 15,01 5,51 1,24
Pischansky 48,35 41,76 33,75 6,54 1,47
Pohrebyshchensky 111,26 42,71 29,07 10,29 3,35
Teplytsky 76,81 28,93 24,58 4,07 0,29
Tyvrivsky 79,81 25,03 18,74 5,59 0,69
'Tomashpilsky 71,15 37,68 32,99 4,44 0,25
Trostyanetsky 77,35 26,14 18,60 5,44 2,11
Tulchinsky 91,64 26,42 21,02 4,20 1,21
Khmelnytsky 11,08 15,09 11,51 3,27 0,24
Chernivtsi 61,18 29,62 26,32 2,86 0,42
Chechelnytsky 56,08 48,77 34,29 10,24 4,24
Shargorodsky 99,27 42,63 36,60 5,81 0,22
Yampilsky 69,18 32,93 28,64 3,76 0,53

Thus, Vinnytsia region is characterized by a ratheegion the following forms of microrelief and corre-
complex from the agro technological point of view responding geotopes are distinguished: 1) behaped
lief, which is reflected, with a close force of connectionbasins and senrtlosed depressions; 2) the foothills of
in the gradatiorof eroded soils. In our opinion, our terraces and ledges with a smooth transverse profile: 3)
analysis indicates the need to restore the system of digt sectons of the slope (in the longitudinal and trans-
riculture on the basic principles of contour and reclarverse directions), including subhorizontal surfaces; 4)
mation organization of the territory. In particular, sucltturbs of terraces and ledges with a smooth cross profile;
approaches in the organization of atgohnologich 5) ridges with a smooth longitudinal profile; 6) ridges
groups of lands require first of all agformation of the with a convex profile, including hilland peaks. The
most eroded districts of Barsky, Zhmerynskyselected geotopes in their territorial combinations form
Kryzhopilsky, MohylivPodilsky, Murovane the next, higher hierarchical level of local geosystems
Kurylovetsky, Pischansky, Pohrebyshchensky, Tapart of the catchment in watercourses of the 1st order
mashpilsky, Chechelnytsky, Shargorodsky(according to the HorteBtraler classification). This
Yampilsky. In additionfor the conditions of the region part of the catement corresponds to a complex of slope
it is important to clarify and map the bases of erosiotracts. The elementary watershed consists of several
and to assess the intensity of the division of the territoslopes with different solar exposures. Elementary types
by the ravinebeam system. of locations are evaluated primarily by their place in the

According to B. D. Panasenko and on the basis afystem of local conjugations (paragenesis) diars-
his analysis [3] within th&eld landscapes of Vinnytsia tic of the region.



Norwegian Journal of development of the International Scienc&ia021 19

For this purpose, these geotopes are distributed atementary landscapes within the Podil Upland. The
cording to certain categories of paragenetic units of th@rth-eastern part is almost homogeneous in terms of
paragenetic series. The paragenetic series includes #odl types- 60% of arable land is occupied by iyal
following elementary landscapes: eluvial, or autonoand strongly degraded chernozems, 24%%dzolic and
mous, transelial, transaccumulative, accumulativeslightly degraded chernozems. Accumulative and trans-
and superaqual, or surface. Field landscapes of wataccumulative elementary landscapes are more in the
sheds, hill tops belong to eluvial, edges of terraces andrthwest of this part, and eluvial and transeluvial
ledges, as well as upper parts of slopestranseluvial, the northeast. The valley of the Soertn Bug is distin-
middle and lower sloping parts of slopde transaccu- guished by the dominance of gray podzolic soils with
mulative, and the foothills of terraces and bottoms dbw humus reserves. Transeluvial elementary land-
basins- to accumulative. There are also accumulativescapes predominate on the outskirts of the valley. The
eluvial landscapes, confined to closed and s#osied southwestern part of the region is characterized by a
depressions in local watersheds and transeswadr-  significant combination dfypical and podzolic cherno-
aqual (floodplain) complexes, vdh are distinguished zems, as well as dark gray podzolic soils. The area of
by sharp seasonal changes in water regime. Each typanseluvial elementary landscapes decreases here from
of elementary landscape is divided into subtypes amndest to east, and transaccumulative increases in the
species based on the height of the terrain, exposure aaine direction.
slope slope, the position of the geotope in the system of Conclusions.The types of locations are directly
different waercourses, lithology and mechanical com#elated to such an important feature of field landscapes,
position of so#forming rocks. All these features arewhich they acquired as a result of anthropogenic devel-
crucial in the territorial differentiation of field land- opment. It defines such a property as the degree of hy-
scapes. Regional elementary field landscapes of PodiFomorphism. It is important to change the content in
lya correspond to three main groups of types offreliethe upper soil horizons of sikgusty fractions, which
1) eluvial - positive morphostructures, in particularcome with lateramaterial flows from neighboring rel-
placors, hills and high plains; 2) accumulativlew-  atively higher areas. Increasing such fractions makes
lands, valleys, etc.; 3) transeluvial and transaccumultie mechanical composition heavier and at the same
tive occupy the slopes of hills and valleys. All types ofime increases the moisture content of the arable layer
landscapes form groups by typelatation- from elu- due to the content dfound water. At the same time,
vial watershed to accumulative valley. Such facterialhowever, the wateair regime of the arable layer sig-
dynamic series within the Vinnytsia region have a cemnificantly deteriorates and soil fertility decreases. The
tain feature, because here one of the upper links of themoval of small particles is noticeable on well
landscape conjugation (eluvial or transeluvial) oftewrained, especially dissected hills, so hydromorphiza-
falls out, and théwo lower links (transaccumulative tion is chaacteristic of lowlanevalley geotopes, where
and accumulative) in the conditions of plain relief ar¢here is an accumulation of fine material. For multidi-
often difficult to distinguish, because they just overlapmensional landscapecological analysis, the species of

Within the Vinnytsia region, usually the most di-field landscapes of Vinnytsia region were grouped into
verse types of field landscapes are characteristic species groups taking into account the tygfdscation,
wedly undulating and hilly watersheds with erosivegenetic unity of species, lithology and mechanical com-
and erosivedenudation relief. Significant, although position of the arable layer and edaphic moisture, which
significantly less landscapspecies diversity is inher- determine the potential soil fertility. Also, the relief is
ent in the middle sections of the gently undulatingssociated with the widespread distribution of forests in
slopes of the interfluves, which occupy a titigca- the past in th region, resulting in the formation of pod-
tion. Transaccumulative and accumulative elementagplic soils.
landscapes are primarily formed by the peculiarities of
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Abstract

The analysis of the market of medicines of group NO6BX in Ukraine is carried out. The selectedgneup
psychostimulants and nootropics has a wide range of action and is used in the treatment of many diseases, including
cerebrovascular disders and atherosclerosis, which occupies a leading position in terms of mortality. It was
revealed that the prevalence on the market of domestic drugs in the ratio of 63.15%: 36.85%, respectively. The
most competitive drugs of the selected group are aedlgnd competitiveness coefficients are calculated. It was
found that the most competitive drug was Nenooms with a coefficient of 1.02.

Keywords: competitiveness, the pharmaceutical market of Ukraine, cerebrovascular disorders

Introduction. The growth of competition in the asthenia and lethargy; asthenic syndrome of psycho-
pharmaceutical market of Ukraine is forcing manyenic genesis; labyrinopathy (dizziness, tinnitus, nau-
companies to look for fundamentally new models of desea, vomiting, nystagmus); Meniere's syndrome; pre-
velopment, to form a new philosophy of existence in gention of migraine and kinetosis; as a part of complex
changing health care systeifhe cost of promoting therapy of low ability to study at children with a psy-
drugs is growing in the absence of confidence in theirchoorganic syndrome. The most common are piracetam
profitability, and in some casesnd payback. Trying and cinnarizine [1,2].
to maintain the former level of profitability, companies Piracetam is a nootropic drug, the main result of
take measures to increase production efficiency and ophich is the improvemermtf metabolic processes in the
timize thecost structure and promotion of goods. brain. The drug increases the concentration of ATP in

In connection with the rapid dynamics of developbrain tissue, enhances the synthesis of ribonucleic acid
ment of offers on the pharmaceutical market of Ukrainand phospholipids, stimulates glycolytic processes and
of drugs of group NO6BX Other psychostimulants and enhances glucose utilization. Piracetam reduces or
nootropic drugs, we conducted an analysis of the comempletdy prevents amnesia induced by benzodiaze-
petitiveness of certain drugs of domestic production. pines, Mcholinoblockers, alcohol consumption [3].

In the research, we used the generally accepted Classification of substances with nootropic action:
methodsof analysis: statistical, analytical, marketing, 9 Pyrrolidone derivatives: piracetam;
generalization of information, retrospective. f Dimethylaminoethanol derivatives: acephene,

Results.Nootropic drugs have been chosen by uetc .;
because otheir broad spectrum of action. They are ¢ Pyridoxine derivativespyritinol, etc .;
used in cerebral circulatory failure (cerebral atheroscle- ¢  GABA derivatives: aminolon, phenibut, pan-
rosis, recovery period of ischemic and hemorrhagiogam, etc .;
strokes, encephalopathy of various origins); intoxica- 1 Cerebrovascular drugs: nicergoline, vinpoce-
tion; CNS diseases (disorders of memory, attentimtine’ etc .;
mood); condition after traumatic brain injury; psy-
choorganic syndrome with a predominance of signs of
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1 Neuropeptides and their analogues: ACTH  According to the data of the State Register of Me-
and its fragments, vasopressin derivatives, tyroliberimgjicinal Products of Ukraine as of 01.01.2021, 152 drugs
melatonin, etc ; of group NO6BX - Other psychostimulants and

9 Antioxidants: mexidol, ionol, etc. nootropcs were registered without taking into account

Cinnarizine- improves cerebral circulation by di- the forms of release. Of thes®6 (63.15%) drugs of
lating blood vessels in the brain. The drug reduces tif@mestic manufacturers, otherS6 (36.85%) foreign.
tone of the smooth muscles of the arterioles, reducégnong the forms of release solid (tablets) prevéi8
reactions to biogenic vasoconstrictors (adrenaline, noi44.74%), in the second position of the amigo 54
adrendine, bradykinin), reduces the excitability of the(35.52%), other forms30 (19.74%), respectively [5].
vestibular apparatus [4]. Foreign companies that presented the drugs of the

Nootropic drugs can also be used to reduce tisglected group in the pharmaceutical market of
negative effects caused by the use of psychomotor stitdkraine: Spain, Latvia, Russia, Bulgaria, Serbia, Aus-
ulants. The most important effects are the activation &fia, India, Hungary, Italy.
intellectual functios, memory, which is necessary for ~ For further aalysis, we selected the following
patients with coronavirus, or those who have recent§fugs of domestic production: Neunorms manufac-

become ill. turer Darnytsia, Cinatropil Zdorovya manufacturer
Zdorovya and Euryzam, Farmak (tablel) [6].
Table 1
Characteristics of drugs selected for thetady
Name Characteristics and indications
NeuraNorm is a combination drug. The active components of the drug are piracat
cycl i c deaminebatyric acid, aml Einnarizin@ selective antagonist of calciu
channels.
Indication.
gzx;@gms 9 Supportive care for symptoms of cerebrovascular origin, which include impaired mg

and thinking, decreased concentration, mood disorders (irritability).
9 Supportive treatment for symptoms of labyrinthine disorders, which include dizz
tinnitus, nystagmus, nausea, vomiting.
9 Prevention of motion sickness.
Cinatropit Zdorovya is a combination drug. The active ingredients of the drug
piracetam, a c-gmunobutyric dciel randwcianarizisee selecfive calciun
channel blocker.
Indication.
9 Chronic and latent insufficiency of cerebral circulation in atherosclerosis and a
hypertension; angiodystonic ischemic stroke and the condition after a stroke.
Zdorovya 1 Posttraumatic cerebrastenia.
1 Encephalopathy of varioumigins.
9 Psychoorganic syndrome with a predominance of memory and other cog
impairments or emotional and volitional disorders.
1 Labyrinopathy- dizziness, tinnitus, nausea, vomiting, nystagmus.
9 Meniere's syndrome.
9 Prevention of kinetosis.
Euryzam- a combined drug. The active ingredients of the drug are piracetam, a
d er i v a t-a@minabutydcf acidhp and cinnarizinea selective antagonist of calciu
channels.
Indication.
9 Chronic and latent cerebral insufficiency iatherosclerosis and hypertensic
angiodystonic ischemic stroke and pssbke condition.
1 Posttraumatic cerebrastenia.
1 Encephalopathy of various origins.
9 Psychoorganic syndrome with a predominance of memory impairment and
cognitive functions.
1 Labyrinopathy- dizziness, tinnitus, nausea, vomiting, nystagmus.
9 Meniere's syndrome.
fL Prevention of kinetosis.

The most common side effect
1 On the side of the nervous system: hypertension, ataxia, headache, sleeplessness, vestibular dig
lossof sleep, increase in the frequency of attacks of epilepsy, damage to emergency, loss of sleep, su
Trivale of stagnation at ailments of the lithium cycle can lead to the development of extrapiracy.
1 On the side of the immune system: hypersensitiwtiigiuding anaphylaxis.

Euryzam
Famak
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1 On the side of the herbal tract: symptoms of dryness in the mouth, dyspepsia, abdominal pain, pq
upper part of the abdomen, discomfort in the upper part of the abdomen, diarrhea, cholestatic abdom
dyspepsia, dutiess, boredom.

T On the side of the shkiri: angi oedema, der
hyperhidrosis, lichetike keratosis, erythematous vovchak and wquissed lichen.

1 Psychic problems: increased awkwardness, anxiety, dmunglrowsiness, depression, anxie
hallucinations.

1 On the side of the cyshembrane system: the rigidity of the muscles.

f wnshi: asthenia, increased consumption, heal
9 With a trivial rate of treatment in single cases, erdase in mass can be prevented.

Based on the analysis of literature sources on thisformation from doctors, pharmacists and medical
topic, we collected summary results of evaluation afepresentatives. (Table 2, Fig. 1) [7].

Table 2
Competitiveness polygon indicators for Neurenorms, Tsinatropil- Zdorovya and Euryzam drugs
Indicators Neurcnorms Tsinatropit Zdorovya Euryzam drugs
Price Q1 0,9 0,8 1
Quality Q2 0,7 0,6 0,5
Availability in thepharmacy| Q3 1 1 1
Consumer awareness Q4 0,9 0,7 0,5
The prestige of the brand| Q5 0,5 0,6 0,8
Design and packaging desi¢ Q6 0,8 0,5 0,7
Side effect of the drug Q7 0,5 0,4 0,2
The method of competitiveness polygon allows - product image;

youto compare all aspects of the enterprise: marketing, - the level of novelty of the product;
reputation, prices, range, production capacity, cost of - informativeness of the goods;
purchasing materials and more. The only condition is - the price of consumption of the goods.
that you need to have the relevant data. It can also be The quality of the drug is measured by a system of
used to analyze a certain group ofgarots or even each indicators characterizing ¢h effectiveness, safety,
- separately. advantages over analogues, ease of use, variety of doses
Product competitiveness is an integralnd dosage forms, frequency of administration, rate of
characteristic of a product that reflects its differencenset and duration of action, etc., and the quality of the
from a competing product and determines itsnedical device a system of characteristics , durability,
attractiveness in the eyes of the consufB8et(]. Has maintainability, economy, design, ease of use and other
the following indicators: consumer properties
- the level of product quality and its stability;

-«®-- Neuro-norms  --#-- Cinatropil - Zdorovya Euryzam
Price
Side effect of the drug JOZ . Quality
° 3 5 '. Q;.
Design and packaging » : A " Availability in the

design Weante Jog¥ pharmacy

9

The prestige of the

Consumer awareness
brand

Fig. 1 Graphic polygon of drug competitiveness
On the basis of the graphic model the area of a polygon which qualitatively charactenzpstitiveness of the
goods is defined (Fig. 2).
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Calculation of competitiveness for drugs Neagrms
K1=0.3x0.866x (0.9x 0.7)+(0.7x 1)+ (1x 0.9)
+(0.9x 0.5)+(0.8x 0,5)+(0.5x 0.8)+(0.5x P.9)

= 0.2598 x 3.934a1.02

Calculation of competitiveness for drugs Cinatropil.

K2=0.3x 0.866x (0.8x0.6)+(0.6x 1)+ (1x 0.7)
+(0.7x 0.6) + (0.6x 0,5)+(0.5x 0.4) (0.4 x 0.B) =
0.2598 x 3.02&0.78

Calculation of competitiveness for Euryzam drugs.

K3 =0.3x 0.866 x (1.0x 0.5) + (0.5 x 1.0) + (1.0 x
0.5) + (0.5 x 0.8) + (0,8 x 0.7) + (0.7 x 0.2) + (O x
0) = 2

[72)

A=

1. 0.2598 x 2.80a0.

The coefficient of competitiveness is calculated by the formkua0.3 x sin (360 / n) p
(1 x g2) +(92x g3) + (g3 x g4) + (g4 x g5) + (95 x ql)

Fig. 2 Calculation of the competitiveness indicator

It can be argued that the greater the value of k, the

higher the competitiveness of the evaluated drug in REFERENCES:
comparison with thanalogue drug.
The most competitive drug is Neunorm- 1.02; 1. Nootropic Neurology URL:

Cinatropil and Euryzam are almost at the same levhttp://www.healthmedix.com/articles/liki_ukr/202-1
and are 0.78 and 0.73, which is 0.24 and 0.29 less th@b-10/11RLUZVU.pdf(date of access: 01/2/2021).
the Neurenorm. 2. Drugs
Conclusions. URL:http://likicontrol.com.ua/%D1%96%D0%BD%
1. After analyzing the proposals for nootropicD1%81%D1%82%D1%80%D1%83%D0%BA%D1%
drugs that e presented on the pharmaceutical marké&6%D1%96%D1%8F/?
of Ukraine, it was established that, excluding the form 3. Tsinarizin URL:
of release, there are 152 drugs of the piracetam https://ru.wikipedia.org/wiki/%D0%A6%D0%B8D0
cinnarizine group. %BD%D0%BD%D0%B0%D1%80%D0%B8%D0%
2. Most of the drugs on the market from theB7% D0% B8% D0% BD
selected sample are domestic manufacturerschwhi 4. Piracites Compendium ATC classifier URL:
indicates their availability and the breadth of the rangettps://compendium.com.ua/uk/atc/NO6B/
of the productive portfolio of domestic flagships. 5. State Register of Medicines URL:
3. Calculation of the coefficient of http://www.drlz.com.ua/ibp/ddgtnsf/all/shlist?opend
competitiveness of three preparations Newmwoms ocument&atscode=N06BX
manufacturer Darnytsia, Cinatrojdtorovya 6. Waters C.H. Nootropics // In: Alzheimer's
manufacturer Zdmvya and Euryzam, Farmak of Disease. Treatment and Lofigrm Management. J.L.
domestic enterprises showed that the most competiti@immings, B.L. Miller (eds.). New York: Marcel
Neuracnorms manufacturer Darnytsial,02. Dekker, Inc., 1990. P. 587.


http://www.health-medix.com/articles/liki_ukr/2011-05-10/11RLUZVU.pdf
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7. Assessment of regulatory impacts on pharma- 9. Analysis of assesment methods of enterprise

ceutical promotion URL: competitiveness URL: http://ekvisnik.dp.ua/wp
https://lwww.who.int/medicines/areas/coordination/Encontent/uploads/pdf/2018/Nefedova.pdf
g_Final_PharmaPromotion_Janl1.pdf?ua=1 10. Assessment technique of innovative produc-

8. Educational initiatives for medicahd phar- tion competitiverss URL:
macy students about drug promotion: an internationattps://msed.vse.cz/imsed_2016/article/B&kerin
crosssectional survey URL: Vladimir-paper.pdf(date of accass

https://www.who.int/medicines/areas/rational_use/hai
promosurvey.pdf
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Abstract

The author of the article investigated the innovative aspects of the development of second higher education
in the context of a new stage in the development of the Republic of Uzbekistan. The article emphasizexf the role
the second higher education in the successful implementation of democratic reforms and the development of civil
society. The author of the article made an attempt to reveal the missions of second higher education in society, the
tasks of universities itraining competitive personnel using the form of second higher education. The formation
of special faculties in the second specialty, where major subjects are studied accordingdepdh program,
has become a form of an innovative approach in thegssoof improving the training of modern economic per-
sonnel. The need to train highly qualified personnel at the university in the second specialty is due to the fact that
they fulfill an important mission in the process of social policy, the developrhschool education, the economic
development of the country in the process of deepening the market mechanism in the industries, agriculture, small
business, banking and financial sectors ... Highly qualified personnel ensure the improvement of thefquality
public services during a new stage in the development of society. The second higher education is an important
factor in ensuring the right of the individual to improve their qualifications, the creative part of young people in
obtaining a new specialtiniversity graduates with a second degree fulfill a social mission in the implementation
and implementation of democratic reforms. Modern university graduates in the second specialty are a powerful
intellectual potential for the country, they make a wyprtbntribution to the process of digitalization of society
and the development of private entrepreneurship. The paper investigates the role of higher educational institutions
in the preparation of newly opened specialties, taking into account the méukébsi and the modernization of
the country's socieconomic structures. An integrated approach to the process of training specialists in second
education shows that this work is closely related to innovative reforms carried out in the educationahéifid sci
work of universities. Improvement and further improvement of the quality of the educational process in higher
educational institutions has a potential impact on attracting the talented part of young people with bachelor's de-
grees to study at univaties for higher education in a second specialty. In the process of obtaining a second higher
education, students are introduced to the knowledge necessary for the whole life of each specialist, which is con-
sidered the main reference point for determirénfyture career. The country has created equal conditions for
bachelors, the legal basis for admission to higher educational institutions in the second specialty.
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Abstract

It is examineda perspectives of researches and chances on mastering of Cosmos within the limits of idea of
Russian cosmism, on the base of last cosmogonic notions that were disclosed in last decade of XX century.
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