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Soil has traditionally been the primary means of agricultural production. It is a valuable asset of our country.

Ukraine has 5.7% of Europe’s land area - 60,354.8 thousand hectares. Ukraine accounts for 5.7% of the territory
of Europe and amounts to 60354.8 thousand hectares. By the area of agricultural land and arable land Ukraine
ranks first in Europe. Europe. At the same time, with such a large land fund According to various scientific assess-
ments, Ukraine is capable of providing food for 250-320 million people, while at the same time it is the richest in
the world in black soil. According to scientists, Ukraine is unable to feed 250-320 million people, although it
cannot guarantee its own food security [1]. guarantee its own food security [1,2].

Vinnitsa region from the position of assessing its land and resource potential Vinnytsia is a powerful and
promising region from the point of view of its land and resource potential. Resources in its total natural-resources
potential (79,11%). Vinnitsa region takes the first place among other regions at an average level of this indicator
in Ukraine - 44,11%. Ukraine - 44,38%. Thus, today the main objective is the rational use of land and resources
in the region. The main task today is the rational use of the land and resource potential in the agricultural produc-
tion. The rational use of land and resource potential in the agricultural manufacture which requires an appropriate
scientific ensuring. It is a comprehensive analysis of the soil cover of Vinnitsa region from the point of view of
position of assessment of factors of soil formation, regime characteristics in the context of the main types of soils
and, on the basis of that, the analysis of key directions increase of general efficiency of the use of soil of the region

is the purpose of work [2].

Keywords: soil, humus, fertility, soil cover, nutrients substances.

The territory of the region is 26.5 thousand km?,
4.4% of the territory of Ukraine. The region is located
in the forest-steppe belt of the right-bank part of
Ukraine. Vinnitsya region has 202 km of state border
with the Republic of Moldova, it also borders with 7
regions of Ukraine: Zhitomir, Chernovtsy, Khmelnit-
sky, Kiev, Cherkassy, Kirovograd and Odessa regions.
Vinnitsya region is situated in the forest-steppe zone of
the central part of the Right-bank Ukraine. The territory
of the land is 2606.4 thou.ha, or 98.4% of the total area
of the region, the rest (1.6%) is occupied by internal
waters. The rivers flowing into the basins of the South-
ern Bug, Dniester and Dnieper, include 2 large (the
Southern Bug and Dniester), 4 medium-size (the Sob,
Gornyi (Gniloy) Tikich, Murafa and Ros' rivers) and
4,555 small rivers [3]. Referring to A.A. Sheveliuk [4]
and others [3], the present structure of land fund of Vin-
nitsa region has been formed during a long period under
the influence of different factors. Plain surface, favora-
ble natural and climatic conditions, ancient economic

development of the investigated territory caused radical
transformation of the environment. The total area of
lands within the limits of Vinnitsa region is 2649,2
thousand ha and their distribution on the main catego-
ries is uneven. From all categories the lands of agricul-
tural destination prevail, they account for 76.1% up to
the public. The lands of the forest fund occupy the sec-
ond place by area in the region, after the lands of agri-
cultural purpose. According to the data of the Main De-
partment of Land Resources in Vinnytsia region the
area of forests and other forest-covered territories
makes up 378,7 thousand ha (14,3%), 239,6 thousand
ha of which are covered with forest vegetation. Forest
cover of the region is lower than in other Oblasts, it is
caused by economic development of the analysed area.
Water areas in the region occupy an area of 43,5 thou-
sand hectares (1,6% of the total area of the region) and
are represented by lands under both natural and artifi-
cial water bodies. The main type of land use in the re-
gion is agricultural. The share of agricultural lands in
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all categories of land users, together with homestead
lands, is 75.9% of the total area of the region. Cropland
accounts for 85.7%, pastures - 9.3%, hayfields - 2.5%,
land with perennial plantings - 2.5%. The average land
area per capita in the Oblast is 0.98 hectares of arable
land. Almost half of the Oblast's agricultural land
(49.0%) is characterised by a rather high level of natu-
ral fertility and is represented by a complex of cherno-
zem and meadow-chernozem soils. More than 17% of
the area is occupied by grey podzol soils of medium
fertility. However, on one third of the whole area
(31,4%) relatively low fertility light grey and grey pod-
zol soils prevail. In addition, on 98,0 thousand ha
(5,3%) there are low fertility soils: sod-podzolic,
loamy, alkali-marshy and boggy soils. The area of val-
uable soils in Vinnitsa region is 835 thousand ha. The
structure of the soil cover is the following: grey forests
- 50,5% and chernozems - 42,1%. Granulometric com-
position varies from light loamy (content of physical
clay, fractions with a diameter less than 0,01 mm is 20
- 30%) in the north of the region to medium loamy (30-
45%) in the centre and important loamy (45-60%) in
the south with a weighted average density in the range
1,28-1,32 g/lcm3. Grey forest soils are divided into
three subtypes depending on humus content, depth of
humus horizon, development of podzolized horizon, in-
tensity of colouring: light grey, grey, dark grey. The
content of humus in these soils varies from 1.85% to
2.4%. Black earth soils are located in the north-east,
south-east and south of Vinnitsa region. Among cher-
nozems Vinnitsa identified the following subtypes:
podzolised, regraded and typical. Fertility ranges from
3.39% in podzolised to 3.8% in regraded chernozems.
The most fertile soils in Vinnitsa are grey and dark grey
podzoled mocharic, black podzoled mocharic and mo-
charny soils. They contain 3.5-5.5% of humus and oc-
cupy 1.7% of the oblast's territory.

The total share of public land is 6.5%, commercial
land accounts for 1.6% and mixed use land accounts for
1.7% of the total area of the region. In total on the ter-
ritory of the area there are 3600 rivers and streams with
a total length of 11800 km, the density of a river net-
work is 0,43 km/km2. Within the Vinnytsa region there
are two large rivers (Southern Bug and Dniester), four
middle-size rivers (Sob, Murafa, Ros, Gorny Tikich)
and 226 small rivers with the length over 10 km. A sig-
nificant amount of the region's water resources is accu-
mulated in the created reservoirs and lakes. In the oblast
there are 65 water reservoirs with the total water surface
area of 11 167 hectares and water volume of 282 600
000 m3; there are 4033 ponds with the total water sur-
face area of 20 552 hectares. Water fund lands account
for 1.6% of the Oblast's territory, with the largest pro-
portion being bets (53.1%). Man-made reservoirs
(22,8%), natural waterways (20,8%) and artificial wa-
terways (3,1%) have a much smaller share. The share
of lakes, coastal and enclosed bodies of water, and es-
tuaries is only (0.01%). More land, water resources are
concentrated in Bershadskyi - 2780,9 ha, Litinskyi -
2627,9 ha, Kalinivskyi - 2465,6 ha, and less in Peschan-
skyi - 180,9 ha, Tomashpolskyi - 282,9 ha, Kryzhopol-
skyi - 390,4 ha and Chernivtsi - 400,4 ha. As of

01.01.2010, the area of the objects and territories of na-
ture reserve fund. Vinnitsya region amounted to 27,3
thousand ha, which was only 1,03% of the total area.
The soil cover of Vinnitsa region is relatively ho-
mogeneous. The most widespread types of soils are
gray forests - 1000,1 thou.ha, or 50,5%, and cherno-
zems - 830,8 thou.ha or 42,1%. Sod-podzol soils are
widespread in northern part of the region. Their area is
too small, not exceeding 13,2 th.ha, which is 0,6% of
the total area of the region. These soils have been
formed on sandy sediments under forest vegetation, on
old alluvial deposits, under podzol and sod processes.
They were formed under mixed and pine forests in con-
ditions of stagnant-washing water regime on water-gla-
cial, moraine, loess-like sediments. Water-glacial de-
posits are often underlain by crystalline, chalky-marl
rocks, moraine loams or kaolins. The main diagnostic
features of these soils are the clear division of the pro-
file into humus-eluvial (HE), eluvial (E) and iluvial (I)
horizons, weak humus content (from 0.8-1% of humus
in sandy and clay-sandy soils to 1.5-2% in loamy ones).
Humus is coarse, especially in soils under forests, with
large amounts of low-mineralised and charred organic
residues. In the composition of humic substances fulvic
acid carbon prevails over humic acid carbon. The SCC
/ SFC ratio is 0.3-0.5 in sandy and clay-sandy soils and
0.5-0.8 in light loam soils. The soil absorbing complex
is poorly saturated with bases. The most common are in
Kalinouski district - 1281 ha; Vinnitskii district - 678
ha; Gaisinskii district - 741 ha; Lipovetskii district -
1122 ha. Sod-podzolic soils are the least fertile. Reac-
tion of the soil solution in these soils is acidic (pH 4,6-
5,5), hydrolytic acidity is within 2,0 mg equivalent per
100 grams of soil.Sum of absorbed bases is on the av-
erage 2,5-4,0 mg equivalent per 100 grams of soil, so
the saturation of bases is only 55-70%. Sod-podzolic
soils are poor in organic matter, with a negative water-
air and nutrient regime. They are used only for unpre-
tentious crops (potatoes, oats, lupine, rye), with the use
of special lupine (sideral) crop rotations. As in these
soils, because of their specific agrophysical and physi-
cochemical properties, nutrients are washed away very
quickly, so it is necessary to apply fertilizers often and
in small doses. Nitrogen fertilisers are particularly ef-
fective, but it is better to apply full mineral fertilisers in
combination with organic fertilisers. The low absorp-
tion capacity of the soil requires lime treatment in small
doses. Also, sod-podzolic soils need to be protected
against wind erosion, with shrubs and shelterbelt for-
ests. The profile structure and agro-productive proper-
ties of sod-podzolic soils largely depend on soil and
bedrock. Therefore, depending on the nature and depth
of bedrock, soils are divided into non-glibopidstyle
soils (bedrock deposits from 0.5 to 1 m) and gly-
bocopidstyle soils (bedrock deposits at a depth of 1-2
m). According to the degree of definition of podzolic
process - into weak, medium and strong podzolic soils.
Significant area of sod-podzol soils is ploughed up and
changed to different extent under the influence of in-
tensive agricultural activity of man. However, at pre-
sent there are no sufficiently clear diagnostic indicators
allowing to separate these soils according to the degree
of change in their properties as a result of cultivation.
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Therefore, among degraded sod-podzol soils only
clearly cultivated ones are distinguished. These include
soils of highly cultivated backgrounds. They are distin-
guished by obvious signs of cultivation: more powerful
(25-30 c¢cm) and uniformly coloured humus horizon,
some accumulation of organic and clay substances in
the eluvial horizon, increase of root layer (the roots
penetrate the eluvial horizon). Sod-podzol soils are
rare, occurring on tops and gentle slopes of moraine
hills. Profile structure: humus-alluvial horizon (HE)
20-25 cm thick, grey, cloddy-dusty; the transition is
sharp. Eluvial horizon (E), expressed by individual
light patches or layers 5 cm thick, consisting of washed
clayey sand, sometimes with occasional ochre spots of
seasonal over-wetting. The illuvium horizon (1) is red-
brown, dense, clay-rich, lumpy-prismatic, downwardly
lumpy and less dense; it often contains lenses or layers
of coarse sand with stones and pebbles.

Light grey forest podzoled soils. These soils oc-
cupy only 4,1% of the whole area - 81,9 thousand hec-
tares (are not widely spread within the oblast). They
have been formed in places with minimum values of the
hydrothermal coefficient Selyaninov (ratio of precipi-
tation sum to temperature sum in a warm season multi-
plied by 10, further in the text GTC V-1X) about 1,25,
caused by both climatic factors and relief due to addi-
tional inflow of moisture at redistribution of precipita-
tion, in GTC V-IX =1,80. The formation sites of such
soils are favourable for forest vegetation - it was domi-
nant and herbaceous cover was negligible (<40% of the
projective cover). Therefore, they are characterized by
a clear differentiation of the profile by eluvial-illuvial
type and peculiar humusogromadzhennya in it. Hori-
zons are distinguished: HE - humus-illuvial (9-18 cm in
virgin soils, 25-30 cm in developed soils), E - eluvial
(correspondingly 25-35 and 10-20 cm), and - iluvial in
upper part always markedly humus and P - mother rock
from 100-130 cm. Light grey forest soils are divided
into surface-wet and automorphous soils. Clay species
are confined to the moderately humid part of the forest-
steppe with GTC V-1X = 1,50-1,60, in them faint signs
of gleying are observed from the lower part of the elu-
vial horizon in the form of rust brown and brown
slightly olive spots. Ogleying intensifies down the pro-
file, as indicated by ochre-brown spots, black dots and
olive-blue inclusions. The latter signs are also charac-
teristic of the parent carbonate rock. Intense signs of
gleying are usually characteristic of soils in which more
than 35% of the physical clay. On the territory of Vin-
nytsia strongly podzoled light grey and grey forest soils
have formed under oak-horn forests on the most ele-
vated and articulated massifs of the central part of the
region (Zhmerynskaya upland and south Kazatynska),
namely on the most elevated massifs Buzhsko-Dnis-
trovskyi watershed. The analysis of the mechanical
composition of light grey podzolized soils indicate a
strong wash out of fine fractions from the upper podzo-
lized horizons. Humus-eluvial horizons have light
loamy, sometimes middle loamy mechanical composi-
tion, and silt is important loamy or clayey (Table 2.8,
see A, B). In terms of fertility, light grey forest soils are
very heterogeneous. Strong opisolisation of light grey
soils has affected their physico-chemical properties.

The content of humus in the upper horizon of loamy
soils is 1.3-2.0%, on average 1.7%. Depth of humus
(humus-eluvial) horizon makes 15-20 centimeters
which then passes to eluvial by depth of 5-8 centimeters
and under eluvial the illuvial horizon which is very
deep, brown or dark brown is formed. The reaction of
the soil solution in these soils is acid (pH 4,8-5,3), hy-
drolytic acidity is high (1,9-2,7 ml Eq. per 100 g of soil)
with saturation degree of divalent cations 60-80%.
Grey podzoled soils have been formed in places with
minimum GTC V-1X = 1,17-1,20 caused by climatic
factors as well as by relief due to additional accumula-
tion of moisture by sewage water up to GTC V-IX =
1,80, under broad-leaved forests with grass vegetation
projective cover of 45-65%, mainly on loess rocks.
Most widespread in the region, occupying 29.2% of the
area. They occur in the central elevated, most dissected
part of the region. These soils have formed under forest
vegetation, dominated by oaks and hornbeams, mainly
on forested slopes and loess-like loams. According to
mechanical composition the varieties of grey ashed
soils vary within the region from sandy loam to light
loam. In a profile of gray forest soils are distinguished
horizons: NE - humus-eluvial (thickness 25-35 cm); IN
- siltstone markedly humus (15-20 cm); AND - siltstone
and P - parent rock from a depth of 100-150 cm. Grey
podzoled soils differ from light grey podzoled soils by
absence of morphologically distinct eluvium. The
washed-out types are confined to high and middle-
opaque ridges and high loess terraces, where they occur
on watersheds and their slopes. The soils are character-
ized by less distinct, in comparison with their non-
zmitic analogues, differentiation of profile by eluvial-
illuvial type, without pure eluvial horizon (E (gl)).
Slabozmiti varieties are widespread on gentle slopes of
watersheds. In these soils about half of humus-eluvial
horizon is washed away (HE (gl)). The top part of the
illuvial horizon (leh (gl)) is often attracted to the arable
layer, which makes the arable surface lighter than in
non-smooth soils, intensively swamped, with a denser
crust.

Dark grey forest podzolised soils. It was formed
in places with minimum GTC parameters V-IX = 1,05-
1,16, which are caused either by climatic factors or re-
lief due to additional moistening in regions with lower
hydrothermal parameters, in GTC V-1X = 1,80 under
broad-leaved forests with projective cover of grass veg-
etation 65-75%, so it has weakly expressed signs of opi-
dzolennia and well humusogromadzhennya - mainly on
forests and loess-like rocks. Horizons are distinguished
in its profile: NONE - humus- visibly eluvial with the
presence of a sprinkling of silica (thickness 25-35 cm),
in virgin variants the structural composition is granular-
crusty or horhovate-grained, in developed ones it is
powdery-crusty; NO - humus-illuvium (25-30 cm),
horichuvate, large amount of silica powder on struc-
tural faces; IN - illuvium is visibly well humus-coated
(15-20 cm) lumpy-richuvate or horichuvate-prismatic;
AND - illuvium is lumpy-prismatic and P - mother rock
from the depth of 110-130 cm. In humid (GTC V-IX =
1,70-1,80) and moderately humid (GTC V-IX = 1,50-
1,60 ) regions dark grey podzolated soils are of viscous
species, gleying is well expressed in the lower part of
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the profile, starting from iluvium, as spots of brown,
brown-ochre, ochre, black spots, olive and grey sec-
tions. In other regions (behind humidification) they
practically do not have signs of gleying, in some re-
gions R203 penetration on structural separations in ilu-
vial and pechitic to soil-forming horizons is observed.
Carbonates are usually in mother rock but can be spo-
radically present in lower part of profile as their mobile
form. These soils are characterized with maximal inten-
sity of humus formation in highly humidified regions
(HtK V-IX = 1,40-1,50). Dark-grey slightly zemitic
soils are found on gentle slopes of watersheds, the hu-
mus eluvium horizon is up to half washed away (Fig.
2.17, supplement M.6). Ploughland surface is more wa-
terlogged and fractured than in non-zmitic soils. Me-
dium zmitich varieties occur mainly among weakly
zmitich soils, often in complex with strongly zmitich
ones. They are mainly found on sloping slopes. The hu-
mus-eluvium horizon (Not (gl)) and partly the humus-
eluvium (HI (gl)) are washed away, the arable surface
is clearly brown, spotty, intensively swamped, frac-
tured, with a dense crust. Strongly zmithy varieties are
mostly found in small patches among the medium
zmithy varieties. They are confined to undulating and
steep slopes, watersheds. The humus part of the profile
is washed away (Not (gl) + HI (gl)), to the arable layer
silt horizon is involved (I (gl)). The arable surface is
brownish, swampy, fissured,  with  dense
kirkyuRozpovdzheni in  Mogilev-Podolsky Pred-
nestrovye and South Pobuzhye. These soils cover an
area of 345.3 thousand ha or 17.4%. Generally, these
soils occupy the Murovani-Kurilivtsi - Tomashpil-
Tulchyn-Tvertynivka-Zyatkivtsi area. Their origin is
associated with dispersal of woody and herbaceous
vegetation. Compared with grey podzolised soils, they
are characterised by a lower degree of podzolisation
and have medium and heavy loamy soils, while in the
extreme south they have light loamy soils. By fertility
dark grey podzolised soils also belong to the best in
Ukraine. Due to deterioration of physical and physical-
chemical properties relative to podzoled black soils,
their productive capacity slightly decreased despite of
better moisture conditions, but they are not inferior to
typical black soils. As for other soils, they are charac-
terized by a pattern of productivity growth with heavier
granulometric composition. Humus content in dark
grey podzoled soils is much higher than in strongly
podzoled ones (2,5-3,2% in arable layer of loamy dis-
tinctions), at that its amount decreases not so sharply
with depth. In the 0-30 cm layer its average content is
2.77% (112 t/ha). The content of absorbed bases is 13.0
- 20.5 mg.eq. per 100 g of soil. Acidity of dark grey
podzoled soils: pH 5.6-5.8, hydrolytic is 2.2-3.2 mg.eq.
per 100 g of soil. The saturation of divalent bases in the
absorbing complex of these soils is 82-90%. Physical
properties of dark grey podzoled soils are better than
those of strongly podzoled ones. Loamy varieties of
these soils are characterized by better water-air regime.
Though their top horizons have non-water spread struc-
ture, it causes swamping of soil and formation of crust,
though in less extent than in gray and light gray pod-
zoled soils. The nutrient regime is also better in

strongly podzoled soils. The content of hydrolysed ni-
trogen is 6.5 - 8.0 and potassium 14-15 mg per 100 g of
soil. To obtain high and stable yields of crops in pod-
zoled and especially strong-podzoled soils it is neces-
sary to apply increased doses of organic and mineral
fertilizers (nitrogen and potassium). In addition, un-
saturated soils need liming, measures to combat swell-
ing and crust formation, apply a set of anti-erosion
measures - agrotechnical, and, if necessary, hydraulic
and agro-forestry amelioration. These soils are suitable
for all crops that grow in the forest-steppe zone. Only
gray and light gray soils are not suitable for the cultiva-
tion of sugar beet, as these soils have high acidity, low
humus content, and under the humus horizon (close to
the surface) is compacted iluvium horizon.

Black earth soils. Chernozems differ from previ-
ous soil types by their dark grey colour, granular and
cloddy structure, gradual transitions between genetic
horizons, and a clear carbonate horizon. The presence
of complex microaggregates (to IV and V order) of
mainly coprogenic-coagulative type, separated by a
system of pores, uniform humus content, which gradu-
ally decreases with depth, very low content of non-ag-
gregate material and the presence of various micro-
forms of calcite are noted in their microbuds [5]. The
characteristic of the carbonate and humus profiles is the
basis for dividing chernozems into forest-steppe (pod-
zolic, leached, typical) and steppe (common and south-
ern). In the direction from north to south the thickness
of humus horizon decreases, while the depth of car-
bonate horizon significantly increases. Forest-steppe
chernozems are characterized by high intensity of hu-
mus-accumulative process (complex microaggregates
of 11I-1V order, mainly of coprogenic origin, few plant
remains have different stages of decomposition, dark-
colored humus prevails, isotropic zone with subordi-
nate development of isotropic-anisotropic zone). The
microhabitats of the transition horizons combine micro-
parts of the humus horizon with micro-parts of aniso-
tropic clayey and carbonate-clayey plasma. The clayey
plasma can have naivkoloporovi and naivkoloskeletni
compartments. In podzolized and leached chernozems
there are pockmarks, in typical chernozems there are
sometimes thin pockmarks. The forest-steppe cherno-
zems are characterized by a complex and dynamic car-
bonate profile, characterized by needle-like fine and
micro-crystalline forms, in typical chernozems all mi-
cro forms of calcite are observed. A characteristic fea-
ture of the forest-steppe chernozems are ferruginous
and ferruginous-manganese neoplasms (spots, micro-
ortsteins, etc.) in the lower horizons, which is explained
by their modern over-moistening. Micromorphological
chernozems are characterized [5] by complex aggrega-
tion of humus-accumulative horizon, its dark colour,
the presence of a system of branched pores. Of plant
residues prevail fresh, zoogenic recycling of soil mass
is very significant, coprolites are small in size. In soils
the share of spongy material, relatively unaggregate
and aggregates increases, transitional horizons are
more easily constructed, they combine widow humus
and carbonate horizons, as a rule, due to mechanical,
zoogenic mixing. The form of the clay matter is not
characteristic of the pervasive and naivkoloporovoi
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forms. The mineral skeleton grains are densely packed
in humus-carbonate plasma and have humus shells. The
profile of carbonate nodules is considerably simplified.
Microcrystalline calcite predominates and is mostly
uniformly impregnated in the plasma. Micromorpho-
logical southern chernozem differs from ordinary cher-
nozems in the growth of zoogenic recycling of soil
mass. In ordinary chernozems microaggregates are of
co-cogenic and coagulative origin, in southern cherno-
zems they are of coagulative, phytogenic and zoogenic
origin. So, as intensity of podzol formation decreases
from north to south and influence of soddy podzol (hu-
mus accumulative) and carbonation increases, soils can
be arranged in the following row: sod-podzolic - light
grey forest - grey forest - dark grey forest podzolised -
podzolised chernozems - leached chernozems - typical
chernozems - ordinary chernozems - southern cherno-
zems. Black earth is a zonal type of Vinnitsa region and
takes the second place by the area of spreading after
grey forest podzoled soils. The area is 830,8 thousand
ha or 42,1%. The main area of their distribution is in
the north-east, south-east, south of the region. They
constitute the basic land fund in Khmelnykivskyi,
Kalynivskyi, Koziatynskyi, Lipovetskyi, Pogreby-
shchenskyi, Teplikskyi, Bershadskyi, Chechelnitskyi,
Peschanskyi,  Kryzhopolskyi,  Orativskyi  and
Yampilskyi districts. Among chernozems within the re-
gion are subtypes of podzolic, regraded and typical.
Peatlands. On the territory of Vinnitsa region in
different types of peatlands are found only lowlands.
Most of them are in the floodplains of the rivers Bug,
Zgar, Riva and within the borders of Letychivska plain,
near Berezovka. The total area is 7.2 thousand ha, i.e.,
0.4%. Peat is formed by anaerobic accumulation of
weakly boggy organic mass. Reaction of soil solution
is neutral or slightly alkaline. The use of these poten-
tially fertile soils for agriculture is hindered not only by
poor water-air regime, but also by the presence of toxic
iron and aluminium compounds. To improve the soils,
it is necessary to regulate the water regime and apply
mineral fertilisers: in the first years after drainage, full
mineral nutrition, and later potassium and micro-ferti-
lisers with copper. Only then they will be suitable for
growing hay, vegetables and fodder crops. Soils are
mainly spread in Mohyliv-Podilskyi and South
Pobuzhye. They lie in a peculiar group of soils, which
have retained the name of mocharic (if the intense ex-
cessive moisture is seasonal) and mocharny (if it is per-
manent). Area of these soils is big enough and amounts
33,3 thousand hectares or 1,7%. Grey and dark grey
podzoled mocharny soils - 12,3 th.ha, podzoled mo-
charny and mocharny chernozems - 14,2 th.ha and pod-
zoled mocharny soils on compacted clay, that are lo-
cated in southern part of the region are distinguished
among soils of this group. This group of soils is distin-
guished by strong overwetting, gleying of rocks and
lower part of iluvial horizon. Their profile is character-
ized by structureless, compacted and fused formation.
Humus and nutritive content in the podzolated mossy
soils is no less than in typical soils (humus content is
3.5-4.5%, phosphorus about 10 mg per 100 g of soil,
potassium content 14-15 mg per 100 g of soil). How-
ever, their physical properties are not satisfactory. To

improve them it is necessary to carry out drainage, lim-
ing, application of organic and mineral fertilizers and
necessarily appropriate treatment. Profiles of the main
soils of Vinnitsa region are presented successively in
appendix M in the context of the main typological
groups of the region.

Alkaline-marsh and marsh soils. Spread in de-
pressions of relief on plateau and floodplain terraces,
where groundwater is shallow (1.0-1.5 m) and surface
runoff water stagnates periodically for a long time (20-
30 days). They are formed under meadow-marsh grass
vegetation in conditions of constant capillary connec-
tion with groundwater, resulting in its lush develop-
ment and high intensity of humus accumulation. Profile
structure: Hd - humus sod horizon up to 5-7 s m; H (gl)
- humus horizon 20-40 cm thick, dark grey, almost
black in wet condition, mostly puffy-brown, sometimes
with isolated rusty-brown streaks and spots due to spo-
radic anaerobiosis; HPGL - Ogley transitional horizon
10-25 cm thick, greyish-grey or greyish-olive; soil-
forming rock strongly Ogley, greyish or olive-coloured,
saturated with water. When groundwater, rich in cal-
cium, discharges, marls are formed in the transition
horizon and parent rock [5]. Alkaline-swampy and
swampy soils are widespread in floodplains of rivers,
weak and closed depressions of terraces. They occupy
28.7 thousand hectares (1.5%) and 14.6 thousand hec-
tares (0.7%). Formed in conditions of excessive humid-
ification, caused by high level of ground waters (some-
times they can stand on the surface). Over-wetting and
lack of oxygen in alkali-marsh soils have led to the fact
that plant remains are not completely decomposed, but
accumulate in the form of coarse humus. In the upper
horizon of loamy varieties of these soils the content of
humus is 5%.The reaction of the soil solution is close
to neutral. These lands can be successfully used as hay-
fields or even for vegetable growing but with obligatory
regulation of the water regime. Swampy soils are
spread, like the previous type, mainly in the depressions
of the relief. They are formed under grassy swamp veg-
etation represented by reed, cattail and other hydro-
phytes, sometimes with woody species such as alder,
willow and others. Compared to alkaline-marsh soils, it
is characterized by pronounced signs of gleying
throughout the profile, which is caused by a higher
groundwater table (0,5-1,0 m) and prolonged stagna-
tion of surface water (more than 30 days). The granulo-
metric composition of marsh soils varies from loamy-
sandy to light clayey, but loamy and light clayey soils
predominate. Profile structure: Hg (t) - humus-derny
horizon 5-10 cm thick, often rusty-brown, with a fer-
rous film on the surface; HG1 - humus-gley horizon,
25-45 cm thick, dark grey with bluish tint, in wet con-
dition glossy-black, with rusty-ochre spots and stripes;
PHGL - transitional glaze - 15-35 cm thick, dirty grey-
ish-blue or greyish-olive. Deeper is the bedrock, which
is often saturated with moisture due to the high ground-
water table. When forming on carbonate bedrock and
groundwater discharges in depressions of relief car-
bonate types are formed, often with presence of
marlysed spots in Ogleying transition horizon [6]. For
marsh soils the characteristic feature is intensive water-
logging which is traced in Ogleying along the whole
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profile from top to bottom. These soils accumulate 10%
of coarse humus and the reaction of the soil solution is
also close to neutral. Swamp soils are unproductive for-
age lands, overgrown with reeds, although these soils
of loamy or clayey texture have large reserves of nutri-
ents. The regulation of the water-air regime makes it
possible to use marsh soils as highly productive hay-
fields or areas for vegetable gardens.

Thus, given the opinions of various studies and the
results of practical experience for the conditions of Vin-
nitsa will be differential system of cultivation, which
will be based on monitoring of soil fertility conditions,
long-term evaluation of factors of fertility climate, the
typological specialization of crop rotations or compli-
ance, conversely, elements of zminnosti and monocul-
ture given the technical equipment of enterprises. At the
same time, it is necessary to take into account the dy-
namics of changes in the soil cover of a particular re-
gion with regard to the intensity of degradation pro-
cesses and the level of damage caused by them as noted
in the studies of A.A. Korchinskaya [7].

Consequently, conservation of soil cover of Vin-
nitsa requires a certain reformatting of zonal farming
systems in the context of their adaptability and flexibil-
ity both to the real situation of soil regimes and proper-
ties and to the modern challenges of agricultural tech-
nology development, machinery of technical support,
climate change and genotypic characteristics of varietal

and hybrid composition. In this respect, foreign devel-
opments should not be blindly copied and foreign ma-
chinery should not be used recklessly.
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