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Aim. The study of direct (wind erosion resistance) and indirect (lumpiness, mechanical durability, etc) indices
of current wind erosion resistance of steppe soils in Ukraine. Methods. The following methods were used:
¿eld, laboratory, mathematical and statistical, analytical and comparative methods. Wind resistance of soils
was studied using the elaborated method in the aerodynamic unit. Results. The studies revealed that the highest resistance to soil blowing due to strong winds is demonstrated by light loamy chernozem, somewhat lower
resistance – by southern and dark-chestnut heavy loamy chernozem, light loamy, sandy loamy and sandy turf
soil. It was demonstrated that the irrigation with mineralized water enhances the indices of wind erosion resistance of dark-chestnut soil and southern chernozem. The granulometric analysis of soil revealed quantitative
dependence between the wind erosion resistance, humus content and physical clay content. Conclusions. The
studies on wind erosion resistance of dry steppe and southern steppe soils of Ukraine and the classi¿cation of
soil types regarding their capability of resisting strong winds allow implementing the measures of preventing
wind erosion.
Keywords: wind erosion resistance of soil, chernozem, dark-chestnut soil, mechanical durability of aggregates, lumpiness.

INTRODUCTION

A relevant deÀation factor is the ability of soil of
the region to resist being blown out during the most
hazardous season regarding wind erosion (FebruaryApril). This factor is called “wind erosion resistance of
soil” or “wind resistance of soil”.

their lumpiness, mechanical durability of soil aggregates, soil humidity and the humus content in the soil
of <0.001 and <0.01 mm (according to the granulometric analysis data) and the content of calcium carbonate.
It is also highlighted that the soil of light granulometric
composition are the most susceptible to wind erosion
as they contain many particles of 0.1í0.5 mm and insuf¿cient amount of silt particles with high capability
of forming wind-resistant micro- and macroaggregates
[4]. According to the observations of some authors
[4, 5] the deÀation on the types of soils, different in
their granulometric composition, starts at the following wind velocity: sand soil – under 3 m per s; sandy
loamy – 3–4 m per s; light loamy – 4–5 m per s; heavy
loamy – 5–7 m per s; loamy – 7–9 m per s.

The works of domestic and foreign authors [2, 4, 5,
8, 10, 11] present the studies on the main principles of
the deÀation process development and the formation of
wind erosion resistance of soil. The abovementioned
works state that the important factors of the formation
of wind erosion resistance of soil are the indices of

As for the macrostructure indices, the experiments
demonstrated that the soils of agronomically valuable
structure usually are very susceptible to deÀation, as
the aggregates in them tend to be too tiny to resist strong
winds. Therefore, the content of large-size aggregates
is proposed as the criterion of wind erosion resistance.
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The phenomenon of deÀation (wind erosion) is rather
common for the steppe zone of Ukraine [8]. The consequences of this process are the decrease in the productivity of soil, related to the fact that strong winds blow
out the top and most productive layer of soil. There are
also such hazardous “adverse events” as the failure of
crops due to blowing out and abrasion with soil, ¿lling
the reclamation canals with soil, deterioration of human health due to more dust-loaded air, etc.
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with the velocity of 15 m per s [7]. The abrasive material (sand) was introduced into the arti¿cial air Àow via
the loading bin and accelerated therein; then it got to
the surface of the soil sample, which was destroyed on
being hit by this material (Figure).
The resistance of soil to destruction in the air-dust
Àow (VS) was determined as the ratio of the soil weight
after the exposition for 3 min (ɚ) and its initial weight,
which equaled 180 g of soil [7]:
VS = (a/180) ǜ 100 %.
Laboratory aerodynamic unit for the study of wind erosion
resistance of soil

In particular, the experiments in the USA demonstrated that this size of aggregates is over 0.84 mm. The
marginal value is their content of over 50í60 % [10,
11]. Thus, if the content of such aggregates is under the
mentioned percentage, the soil is not wind-resistant. The
Ukrainian authors often de¿ne the degree of soil surface
susceptibility to deÀation as the ratio of large and small
structural constituents [2, 6]. Their studies reveal that
the resistance to wind erosion increases rapidly for soil
aggregates of over 1 mm. Thus, the aggregates of <1
mm were called hazardous in terms of deÀation, and the
ones of > 1 mm – deÀation-resistant [2, 6]. The content
of > 1 mm aggregates is de¿ned with a special term –
“lumpiness”. Some authors deem the wind erosion resistance of soil to be the only criterion. If the content
of aggregates of > 1 mm is over 50–60 %, the soil is
resistant to wind erosion [2, 6].
MATERIALS AND METHODS
The wind erosion resistance of chernozem and dark
chestnut soil of Ukrainian steppe was studied using the
previously built system of key areas – upland and slope
land plots.

(1)

The higher the share of the soil, left after the blowing-out of the sample for the ¿xed time period, is, the
higher the wind erosion resistance is. If the sample was
destroyed completely, i.e. ɚ = 0, it meant complete absence of soil resistance to wind erosion.
Another index of the soil resistance to wind erosion is
the force (F), applied to destroy the soil sample, which
is measured in newtons (N). This value is calculated
using the following equation:
F = 0.69 ǜ (T/l) ǜ (a/180),

(2)

where Ɍ – time of the standard experiment of destroying the abovementioned soil sample (Ɍ = 180 s), sample length = 5 cm (l = 0.05 m). After the reduction the
¿nal equation is as follows:
F = 13.8 ǜ a

(3)

The equation (3) follows that in case of complete destruction of the sample (a = 0), F = 0 N. If such destruction was not observed in the air-dust Àow during the 3
min exposition completely (a = 180), then F = 2484 N.
It is probable that the determination of the wind erosion resistance of all the Ukrainian steppe soils using
the abovementioned method would demonstrate some
Àuctuations in the same range (0–2484 N).

The laboratory aerodynamic unit, designed by us, allowed determining the wind erosion resistance using
the previously prepared soil sample in the air-dust Àow

Besides the wind erosion resistance, the same approach was used to determine the macroaggregate composition of the soil aggregates according to Savinov
(DSTU 4744-2007) [12], the mechanical durability of
the aggregates of over 1 mm [9] and the granulometric
composition of the soil (DSTU 4730-2007) [13]. The
content of elementary soil particles was registered using direct microscopy [1], the total content of humus –
according to Turin-Kononova (DSTU 4289:2004) [14],
the exchangeable cations – using the acetate method:
Ca2+ and Mg2+ in the extract – by complexometry (industrial standard 4649-76), Na+– using the Àamephotometer (industrial standard 4651-76). All the measurements were repeated four times.
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The experiments in investigating the wind erosion resistance were conducted both on arable land and grassland. Some key land plots were made on irrigated land.
The objects of research were also turf soil and soil-like
substrates of the most dangerous zone of the region in
terms of deÀation – Oleshky sands. The samples were
taken from the top (0–3 cm) layer of soil in the most
dangerous season in terms of deÀation (February–
April).

WIND EROSION RESISTANCE OF STEPPE SOILS OF UKRAINE

RESULTS AND DISCUSSION
The immediate determination of the wind erosion of
soil demonstrated (Table 1) that the highest index of
wind erosion resistance corresponded to normal light
loamy chernozem (fallow) – 65.2 % (900 N). The following large group of soils has approximately similar
indices of wind erosion resistance (tilled soil): darkchestnut light loamy soil – 62.8 % (867 N), southern
light loamy chernozem – 61.5 % (849 N), normal light
loamy chernozem – 59.9 % (827 N), dark chestnut sandy soil – 58.5 % (806 N), dark-chestnut heavy loamy
soil – 47.4 % (654 N) and southern heavy loamy cher-

nozem with the wind erosion resistance index in the
range of 25.1–44.8 % (346–559 N). The least wind erosion resistance indices are those of friable and cohesive
sands (fallow) where this index is from 0 to 4 % (0–
58 N) and sandy turf soils (tilled soil) with the wind
erosion resistance index of 19.5 % (265 N). As seen
from the abovementioned, the wind erosion resistance
of soils of the region is de¿ned by a complicated combination of granulometric, chemical, physical and chemical factors. The sandy soils and soil-like substrates of
the Oleshky sands are of interest in this respect, as they
demonstrate very poor wind erosion resistance which

Table 1. The main anti-erosion characteristics of soils of the southern and dry steppe of Ukraine
Coordinates

No
of the
key
plot

Northern
latitude

Eastern
longitude

1.
6.
8.
7.

47°51.050
47°53.429
47°51.050
47°53.431

31°34.67
31°33.819
31°34.67
31°33.255

10.

46°50.766

32°13.83

12.
13.
14.

46°58.702
46°56.504
46°56.441

32°10.118
31°40.607
31°40.348

19.

46°53.913

31°40.397

25.

46°41.189

31°52.421

24.

46°23.774

33°06.91

20.

46°41.197

31°50.471

26.

46°31.453

32°56.928

27.

46°31.571

32°57.220

28.

46°31.606

32°58.026

Character
of soil
usage

Wind erosion
resistance

%

N

Content of
aggregates, %
>1
mm

Normal light loamy chernozem
68.8
54.7
755
tilled soil
33.9
468
56.5
tilled soil
827
78.1
59.9
tilled soil
83.2
900
fallow
65.2
Southern light loamy chernozem
tilled soil
61.5
849
80.2
Southern heavy loamy chernozem
62.4
346
25.1
tilled soil
76.5
618
44.8
tilled soil
57.4
559
40.5
tilled soil
Dark-chestnut heavy loamy
tilled soil
47.4
654
69.4
Dark-chestnut sandy
tilled soil
58.4
806
76.7
Dark-chestnut light loamy
tilled soil
62.8
867
80.6
Dark-chestnut medium loamy
tilled soil
41.5
573
54.9
Sandy turf soil
tilled soil
19.5
269
54.7
Sand (cohesive sand)
fallow
4.2
58
32.8
Sand (friable sand)
fallow
0.0
0
1.4
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Mechanical
durability,
%

Content
of
particles
< 0.01,
%

Content
of
humus,
%

8.9
9.3
6.1
3.4

81.1
66.4
93.4
94.0

60.2
64.7
63.4
70.7

3.7
4.3
3.7
4.2

3.1

91.5

61.2

2.6

6.6
3.5
8.9

77.0
88.7
68.2

56.5
58.7
56.7

2.5
2.7
2.4

6.3

85.4

53.3

2.6

7.0

71.1

17.3

1.0

6.2

92.2

23.9

1.5

19.7

81.4

43.8

2.4

12.3

44.8

9.2

0.9

20.2

24.6

6.8

0.5

65.4

0.0

1.4

0.4

< 0.25
mm
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makes this region one of the most deÀation-hazardous
in Ukraine.
The study of the effect of irrigation on the wind erosion resistance of steppe soil of Ukraine was conducted
on dark-chestnut soils and southern chernozem. The
irrigated soils were compared against the same nonirrigated ones. The main key land plots were selected
in the area of Ingulets irrigation system, where the irrigation is performed with the mineralized water (the
total mineralization: 1.1í3.0 g/l, pH 7.5í8, Na+ content – 8.3 mgǜeq/l). The analysis of the data obtained
(Table 2) demonstrated that the irrigation with the mineralized water increases the wind erosion resistance index. According to the Student’s criterion, the difference
(with 95 % reliability) between the dark-chestnut soils
and southern chernozem is signi¿cant.

At the same time the situation proved to be opposite on the southern chernozem, irrigated with the nonmineralized water from the Southern Bug, – the wind
erosion resistance on the dry land proved to be higher
compared against the irrigated soil.
As for “indirect” indices of the wind erosion resistance, they are primarily related to the macroaggregate
composition of the soil. The study of the indirect indices of the wind erosion resistance indices, namely,
the content of aggregates > 1 mm and < 0.25 mm and
the mechanical durability of aggregates of > 1 mm (Table 1) demonstrated that normal light loamy chernozem
(fallow) has the highest content of aggregates of over
1 mm – 83 % and the highest index of mechanical durability – 94 %, while the content of fraction of < 0.25
mm is only 3.4 %. The next large group of soils is nor-

18.

19.

11.

12.

9.

10.

Tilled soil
(irrigation)
46° 53.940 N
31° 40.628 E
Tilled soil
46°53.913 N
31°40.397 E
Tilled soil
(irrigation)
46° 58.635 N
32° 09.966 E
Tilled soil
46°53.913 N
31°40.397 E
Tilled soil
(irrigation)
46° 50.312 N
32° 12.145 E
Tilled soil
46°53.913 N
31°40.397 E

854

61.9

654

47.4

Dark-chestnut heavy loamy
89.6
1.7

6.65

403

29.2

22.3
69.4

559

61.5

11.12

Na content in
the soil-biotic
complex, %
4.3

16.67
1.3

Southern heavy loamy chernozem
55.8
8.6

72.7

2.4

4.2
62.4

2.90

3.57

6.6

77

1.7

Southern light loamy chernozem
63.2
7.5

86

2.6

11.29
849

95.5

85.4

25.1

40.5

index,
%

6.3

2.55
346

Mechanical
durability
tactual
according
to Student

%

tactual according to
Student

N

Content of
aggregates,
> 0.25 mm, %

Index

tactual according to
Student

Character
of soil usage,
coordinates

Content of
aggregates, > 1
mm, %

Wind erosion resistance
tactual
according to
Student

No of the key plots

Table 2. The effect of irrigation on the indices of wind erosion resistance of soils

11.8
80.2

5.95
3.1

6.11
91.5

2.6

Note: ttheor. according to Student = 2.31 (95 % reliability) N – northern latitude; E – eastern longitude.
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mal light loamy chernozem, southern light loamy and
heavy loamy chernozem, dark-chestnut (heavy loamy,
medium loamy, light loamy and sandy) chernozem.
The content of aggregates of over 1 mm therein is in
the range of 54–80 %, the content of fraction of < 0.25
mm – from 3 to 20 %, and the mechanical durability
index – from 66 to 92 %. The lowest indices of wind
erosion resistance were determined on friable and cohesive sands (fallow) and sandy turf soils (tilled soil),
where the content of aggregates of over 1 mm was in
the range of 2–55 %, the index of mechanically durable
aggregates was in the range from 0 to 45 %, and the
content of the fraction of < 0.25 mm – from 12 to 65 %.
The macrostructural analysis demonstrates the increase in the content of fraction of > 1 mm and in the
mechanical durability in the areas, irrigated with mineralized water, and the decrease in the content of fraction of < 0.25 mm compared to the dry land (Table 2).
The increase in the “lumpiness” of soils, irrigated with
mineralized waters is explained by the enhancement
in the process of alkalization. The enrichment of the
soil-biotic complex with Na+ and Mg2+ promotes the
compaction of plasma in micro- and macroaggregates,
which become really solid on drying [3].
The quantitative analysis of the initial data demonstrated that the wind erosion resistance of the soil,
de¿ned by the immediate determination in the aerodynamic unit correlates with “indirect” indices, in
particular, with mechanical durability of aggregates
(determination coef¿cient r2 = 0.97), content of aggregates > 1 mm (“lumpiness”) (r2 = 0.96) and the content
of deÀation-hazardous fraction in the soils < 0.25 mm
(r2 = 0.82).

In analytic terms, the relation between the wind erosion resistance (VS, %) and the content of aggregates
of > 1 mm (G, %) in the soil is de¿ned by the equation:
G = 16.8 ǜ VS0.35

(4)

As for the effect of other (non-macrostructural) soil
indices, the calculations demonstrated some connection between the values of wind erosion resistance and
the content of elementary soil particles (ESP) to the
correlation coef¿cient – 0.69.
It should be noted that the evaluation of ESP content
by the method of soil microscopy is unique, requiring speci¿c quali¿cation of laboratory analysts. Thus,
large-scale evaluation of wind erosion resistance using
soil indices requires standard analyses.
Further calculations demonstrated the presence of
statistical connection between the content of ESP and
humus (r = 0.73) and ESP and physical clay during the
granulometric analysis of soil (r = í0.87). The statistical dependence between ESP and the content in the
soils will be presented as follows:
ESP = exp(4.57–0.48 ǜ lnFG–0.80 ǜ lnG)

(5)

The multiple correlation coef¿cient is 0.91; standard
deviation of the equation is 0.43.
At the same time the dependence of the wind erosion
resistance index (VS, %) of soils, obtained in the aerodynamic unit, on ESP content in the soil, %, was found:
VS = 73.9 ǜ exp(0.06 ǜ ESP)

(6)

The multiple correlation coef¿cient is 0.73, and standard deviation of the equation is 0.63.

Table 3. The dependence of the wind erosion resistance of soils (%) on the content of humus and physical clay

Content of physical clay, %

Content of humus, %
0.0
5.0
10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55.0
60.0

0.0
–
–
–
–
–
–
–
–
–
–
–
–
–

0.5
–
0.7
2.6
4.7
6.7
8.6
10.3
11.8
13.3
14.6
15.8
16.9
18.0

1.0
–
5.1
10.9
15.2
18.7
21.5
23.8
25.8
27.6
29.1
30.5
31.7
32.8

1.5
–
10.7
18.5
23.6
27.3
30.2
32.6
34.6
36.2
37.7
38.9
40.1
41.1
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2.0
–
15.9
24.6
29.8
33.5
36.3
38.6
40.4
41.9
43.3
44.4
45.5
46.4

2.5
–
20.4
29.4
34.6
38.2
40.8
42.9
44.6
46.0
47.2
48.3
49.2
50.0

3.0
–
24.3
33.3
38.4
41.7
44.2
46.2
47.8
49.1
50.2
51.2
52.0
52.8

3.5
–
27.7
36.5
41.4
44.6
47.0
48.8
50.2
51.5
52.5
53.4
54.2
54.9

4.0
–
30.6
39.3
43.9
46.9
49.2
50.9
52.2
53.4
54.3
55.2
55.9
56.5
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Substituting the equation (6) with the equation (5),
we get the index of the wind erosion resistance of soils
(VS, %) as a function from the content of only physical
clay and humus therein:
VS = 73.9 ǜ exp[0.06 ǜ exp(4.57–0.48 ǜ lnFG–0.80 ǜ lnG)] (7)

where FG – content of physical clay, %, G – content of
humus, %.
The calculations for the equation (7) allowed determining several groups of soils by the index of wind
erosion resistance depending on the content of physical
clay and humus therein (Table 3). The ¿rst most windresistant group of soils with the index of wind erosion
resistance of 50 % and more (or 690 N and more) comprises the soils, where the content of physical clay is
30–60 % and the content of humus is 2.5–4.0 %.
The second group of soils (with poor wind erosion
resistance) comprises the soils, where the index of
wind erosion resistance is 20–50 % (or 276–690 N).
The content of physical clay in these soils Àuctuates
in rather a wide range of 5–60 %, while the content of
humus is in the range of 1.0–2.5 %. The third group
of non-wind-resistant soils with the index of wind erosion resistance of 0–20 % (or 0–276 N) comprises soils
where the content of physical clay is 5–15 %, and the
content of humus – 0.15–1.5 %.
The abovementioned classi¿cation of the soils of
dry and southern steppe of Ukraine according to the
index of wind erosion resistance allows using only two
standard soil indices (the content of physical clay and
humus) to simplify the process of identifying the value
of wind erosion resistance of soils, which facilitates the
introduction of soil protective measures.

rigation of southern chernozem with non-mineralized
water of the Southern Bug decreases the wind erosion
resistance.
The quantitative analysis of the initial data demonstrated that the wind erosion resistance of the soil,
de¿ned by the immediate determination in the aerodynamic unit correlates with the mechanical durability of
aggregates (determination coef¿cient r2 = 0.97), content of aggregates > 1 mm (“lumpiness”) (r2 = 0.96) and
the content of deÀation-hazardous fraction in the soils
< 0.25 mm (r2 = 0.82).
The granulometric analysis of soil demonstrated the
dependence between the wind erosion resistance of
soil and the content of humus and physical clay. The
classi¿cation of wind erosion resistance of the soils
of the dry and southern steppe of Ukraine using the
abovementioned indices allows simplifying the determination of the quantitative characteristics of the wind
erosion resistance of soils, which facilitates the introduction of measures, preventing wind erosion.
ɉɪɨɬɢɞɟɮɥɹɰɿɣɧɚ ɫɬɿɣɤɿɫɬɶ ʉɪɭɧɬɿɜ cɬɟɩɭ ɍɤɪɚʀɧɢ
ɋ. Ƚ. ɑɨɪɧɢɣ, Ɉ. ȼ. ɉɢɫɶɦɟɧɧɢɣ
e-mail: chorny@rambler.ru
Ɇɢɤɨɥɚʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɝɪɚɪɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ
ȼɭɥ. ɉɚɪɢɡɶɤɨʀ ɤɨɦɭɧɢ, 9, Ɇɢɤɨɥɚʀɜ, ɍɤɪɚʀɧɚ, 54020

The highest resistance to strong winds is demonstrated by normal light loamy chernozem with the index
of wind erosion resistance of 65.2 % (or 900 N), followed by dark-chestnut light loamy chernozem (62.8 %
or 867 N), southern light loamy chernozem (61.5 % or
849 N), normal light loamy chernozem (59.9 % or 827 N),
dark-chestnut sandy chernozem (58.5 % or 806 N),
dark-chestnut heavy loamy chernozem 47.4 % or
654 N) and southern heavy loamy chernozem (25.1–
44.8 % or 346–559 N). The poorest wind erosion resistance was shown for friable and cohesive Oleshky sands
(0–4 % or 0–58 N) and sandy turf soils – 19.5 % or 264 N.

Ɇɟɬɚ. ȼɢɜɱɟɧɧɹ ɩɪɹɦɢɯ (ɩɪɨɬɢɞɟɮɥɹɰɿɣɧɚ ɫɬɿɣɤɿɫɬɶ) ɿ
ɧɟɩɪɹɦɢɯ (ɝɪɭɞɤɭɜɚɬɿɫɬɶ, ɦɟɯɚɧɿɱɧɚ ɦɿɰɧɿɫɬɶ ɬɨɳɨ) ɩɨɤɚɡɧɢɤɿɜ ɫɭɱɚɫɧɨʀ ɩɪɨɬɢɞɟɮɥɹɰɿɣɧɨʀ ɫɬɿɣɤɨɫɬɿ ʉɪɭɧɬɿɜ
cɬɟɩɭ ɍɤɪɚʀɧɢ. Ɇɟɬɨɞɢ. ȼɢɤɨɪɢɫɬɚɧɨ ɬɚɤɿ ɦɟɬɨɞɢ: ɩɨɥɶɨɜɢɣ, ɥɚɛɨɪɚɬɨɪɧɢɣ, ɦɚɬɟɦɚɬɢɱɧɨ-ɫɬɚɬɢɫɬɢɱɧɢɣ ɿ ɪɨɡɪɚɯɭɧɤɨɜɨ-ɩɨɪɿɜɧɹɥɶɧɢɣ. ȼɿɬɪɨɫɬɿɣɤɿɫɬɶ ʉɪɭɧɬɿɜ ɜɢɜɱɚɥɢ ɡɚ ɨɪɢɝɿɧɚɥɶɧɨɸ ɦɟɬɨɞɢɤɨɸ ɜ ɚɟɪɨɞɢɧɚɦɿɱɧɿɣ ɭɫɬɚɧɨɜɰɿ. Ɋɟɡɭɥɶɬɚɬɢ. Ⱦɨɫɥɿɞɠɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ
ɧɚɣɛɿɥɶɲɭ ɫɬɿɣɤɿɫɬɶ ɞɨ ɜɢɞɭɜɚɧɧɹ ɫɢɥɶɧɢɦɢ ɜɿɬɪɚɦɢ
ɦɚɸɬɶ ɱɨɪɧɨɡɟɦɢ ɡɜɢɱɚɣɧɿ ɥɟɝɤɨɝɥɢɧɢɫɬɿ, ɦɟɧɲɭ í ɱɨɪɧɨɡɟɦɢ ɩɿɜɞɟɧɧɿ ɿ ɬɟɦɧɨ-ɤɚɲɬɚɧɨɜɿ ɜɚɠɤɨɫɭɝɥɢɧɤɨɜɿ,
ɥɟɝɤɨɫɭɝɥɢɧɤɨɜɿ, ɫɭɩɿɳɚɧɿ ɿ ɞɟɪɧɨɜɨ-ɩɿɳɚɧɿ ʉɪɭɧɬɢ. ɉɨɤɚɡɚɧɨ, ɳɨ ɡɪɨɲɟɧɧɹ ɦɿɧɟɪɚɥɿɡɨɜɚɧɢɦɢ ɜɨɞɚɦɢ ɡɛɿɥɶɲɭɽ ɩɨɤɚɡɧɢɤɢ ɩɪɨɬɢɞɟɮɥɹɰɿɣɧɨʀ ɫɬɿɣɤɨɫɬɿ ɬɟɦɧɨ-ɤɚɲɬɚɧɨɜɢɯ ʉɪɭɧɬɿɜ ɿ ɱɨɪɧɨɡɟɦɿɜ ɩɿɜɞɟɧɧɢɯ. ɉɪɢ ɝɪɚɧɭɥɨɦɟɬɪɢɱɧɨɦɭ ɚɧɚɥɿɡɿ ʉɪɭɧɬɭ ɜɢɹɜɥɟɧɨ ɤɿɥɶɤɿɫɧɭ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɩɪɨɬɢɞɟɮɥɹɰɿɣɧɨɸ ɫɬɿɣɤɿɫɬɸ, ɜɦɿɫɬɨɦ ɝɭɦɭɫɭ
ɿ ɜɦɿɫɬɨɦ ɮɿɡɢɱɧɨʀ ɝɥɢɧɢ. ȼɢɫɧɨɜɤɢ. ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɬɢɞɟɮɥɹɰɿɣɧɨʀ ɫɬɿɣɤɨɫɬɿ ʉɪɭɧɬɿɜ cɭɯɨɝɨ
ɬɚ ɩɿɜɞɟɧɧɨɝɨ ɫɬɟɩɭ ɍɤɪɚʀɧɢ ɬɚ ʀɯɧɹ ɤɥɚɫɢɮɿɤɚɰɿɹ ɡɚ
ɡɞɚɬɧɿɫɬɸ ɩɪɨɬɢɫɬɨɹɬɢ ɫɢɥɶɧɢɦ ɜɿɬɪɚɦ ɞɚɸɬɶ ɡɦɨɝɭ
ɡɚɩɪɨɜɚɞɢɬɢ ɡɚɯɨɞɢ, ɳɨ ɡɚɩɨɛɿɝɚɸɬɶ ɜɿɬɪɨɜɿɣ ɟɪɨɡɿʀ.

The irrigation with mineralized water of the Ingulets
river increases the index of wind erosion resistance of
dark-chestnut soils and southern chernozem. The ir-

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɩɪɨɬɢɞɟɮɥɹɰɿɣɧɚ ɫɬɿɣɤɿɫɬɶ ʉɪɭɧɬɭ, ɱɨɪɧɨɡɟɦ, ɬɟɦɧɨ-ɤɚɲɬɚɧɨɜɢɣ ʉɪɭɧɬ, ɦɟɯɚɧɿɱɧɚ ɦɿɰɧɿɫɬɶ ɚɝɪɟɝɚɬɿɜ, ɝɪɭɞɤɭɜɚɬɿɫɬɶ.
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ɉɪɨɬɢɜɨɞɟɮɥɹɰɢɨɧɧɚɹ ɫɬɨɣɤɨɫɬɶ ɩɨɱɜ
ɫɬɟɩɢ ɍɤɪɚɢɧɵ
ɑɨɪɧɵɣ ɋ.Ƚ., ɉɢɫɶɦɟɧɧɵɣ Ɉ.ȼ.
e-mail: chorny@rambler.ru
ɇɢɤɨɥɚɟɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ
54020, ɇɢɤɨɥɚɟɜ, ɉɚɪɢɠɫɤɨɣ ɤɨɦɦɭɧɵ, 9, ɇɇȺɍ
ɐɟɥɶ. ɂɡɭɱɟɧɢɟ ɩɪɹɦɵɯ (ɩɨɤɚɡɚɬɟɥɶ ɩɪɨɬɢɜɨɞɟɮɥɹɰɢɨɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ) ɢ ɤɨɫɜɟɧɧɵɯ (ɤɨɦɤɨɜɚɬɨɫɬɢ, ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɬ.ɞ.) ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɜɪɟɦɟɧɧɨɣ
ɩɪɨɬɢɜɨɞɟɮɥɹɰɢɨɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɱɜ ɫɬɟɩɢ ɍɤɪɚɢɧɵ. Ɇɟɬɨɞɵ. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɦɚɬɟɪɢɚɥɨɜ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: ɩɨɥɟɜɨɣ, ɥɚɛɨɪɚɬɨɪɧɵɣ, ɦɚɬɟɦɚɬɢɱɟɫɤɢ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɢ ɪɚɫɱɟɬɧɨ-ɫɪɚɜɧɢɬɟɥɶɧɵɣ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɜɟɬɪɨɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɱɜ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɩɨ ɨɪɢɝɢɧɚɥɶɧɨɣ ɦɟɬɨɞɢɤɟ ɜ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɣ
ɭɫɬɚɧɨɜɤɟ. Ɋɟɡɭɥɶɬɚɬɵ. ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜɥɟɧɨ,
ɱɬɨ ɧɚɢɛɨɥɶɲɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɵɞɭɜɚɧɢɸ ɫɢɥɶɧɵɦɢ ɜɟɬɪɚɦɢ ɢɦɟɸɬ ɱɟɪɧɨɡɟɦɵ ɨɛɵɤɧɨɜɟɧɧɵɟ ɥɟɝɤɨɝɥɢɧɢɫɬɵɟ, ɡɚɬɟɦ ɱɟɪɧɨɡɟɦɵ ɸɠɧɵɟ ɢ ɬɟɦɧɨ-ɤɚɲɬɚɧɨɜɵɟ ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɟ, ɥɟɝɤɨɫɭɝɥɢɧɢɫɬɵɟ, ɫɭɩɟɫɱɚɧɵɟ
ɢ ɞɟɪɧɨɜɨ-ɩɟɫɱɚɧɵɟ ɩɨɱɜɵ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɪɨɲɟɧɢɟ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɦɢ ɜɨɞɚɦɢ ɭɜɟɥɢɱɢɜɚɟɬ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɬɢɜɨɞɟɮɥɹɰɢɨɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɟɦɧɨ-ɤɚɲɬɚɧɨɜɵɯ ɩɨɱɜ ɢ ɱɟɪɧɨɡɟɦɨɜ ɸɠɧɵɯ. Ɉɛɧɚɪɭɠɟɧɚ ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɩɪɨɬɢɜɨɞɟɮɥɹɰɢɨɧɧɨɣ
ɫɬɨɣɤɨɫɬɶɸ, ɫɨɞɟɪɠɚɧɢɟɦ ɝɭɦɭɫɚ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɮɢɡɢɱɟɫɤɨɣ ɝɥɢɧɵ ɩɪɢ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɩɨɱɜɵ.
ȼɵɜɨɞɵ. ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɬɢɜɨɞɟɮɥɹɰɢɨɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɱɜ ɫɭɯɨɣ ɢ ɸɠɧɨɣ ɫɬɟɩɢ ɍɤɪɚɢɧɵ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɫɢɥɶɧɵɦ ɜɟɬɪɚɦ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɜɧɟɞɪɟɧɢɟ
ɦɟɪɨɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɜɟɬɪɨɜɭɸ ɷɪɨɡɢɸ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɪɨɬɢɜɨɞɟɮɥɹɰɢɨɧɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ
ɩɨɱɜɵ, ɱɟɪɧɨɡɟɦ, ɬɟɦɧɨ-ɤɚɲɬɚɧɨɜɵɣ ɝɪɭɧɬ, ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ, ɤɨɦɤɨɜɚɬɨɫɬɶ.
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