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Today, in the world, “The area under agricultural crops is 1.6 billion
hectares, of which 1.3 billion hectares are rainfed lands and 60% of agricultural
products are cultivated in them™'. In the cultivation of agricultural products, it is
important to use various agrotechnologies to effectively use rainfed land, maintain
and increase its fertility, and obtain high and quality crops.

In the world, scientific research is being carried out in a number of priority
directions on agro-technologies for increasing land fertility through the use of
natural moisture in rainfed soils, organic and mineral fertilizers and
biopreparations. In particular, special attention is paid to agrotechnologies aimed at
determining the effect of absorbents, organic and mineral fertilizers, and
biopreparations on agrophysical and agrochemical properties of rainfed soils, their
biological activity and productivity.

In rainfed soil areas, surface water erosion threatens all soil properties. The
mechanical composition of the soil significantly affects all other properties of the
soil (chemical, physical, etc.). If we pay attention to fine-particle clay and colloidal
fractions, most scientists say that soil fertility is directly related to the amount of
muddy fractions in it. According to M.M. Tashkuziev, the amount of humus and
nitrogen increases as the size of the fractions decreases. According to H.M.
Maksudov, it is noted that humus reserves (57-79%) are in clay fractions in dark
serozems [1,2,3].

[.M.Gabbasova et al. (2016) studied the changes of eroded soils over time
depending on agricultural use in the territories of CIS (Bashkiria). In the northern
forest-steppe zone, the development of erosion processes was stopped using soil-
saving processing technologies and crop rotation. In weakly eroded light gray
forest soils, the thickness of humus-accumulative horizons increased, the amount
of humus increased, and it was found that the conversion of arable land to rainfed
land was the most effective. Also, it was observed that in podzol and typical black
soils, in the conditions of crop rotation (grain) and classical tillage, ploughing the



land gave good results, especially depending on the level of erosion, the humus
reserve decreased towards the lower layers. The development of water and wind
erosion processes on the slopes depends on the level of the slope: after 35 years,
the granulometric composition of the eroded soils of varying degrees on the slopes
with unobstructed streams was reduced, and the fractions of fine dust increased at
the bottom of the slope [4].

The mechanical composition of the soil greatly affects the chemical,
physical and biological properties of the soil. The mechanical composition of the
soil is determined according to the nutrients absorbed by the plants and the level of
soil moisture. The mechanical composition of the soil and the chemical
composition of different fractions are also different. As the diameter of the
effective mechanical elements in the fractions decreases, the amount of humus,
absorption capacity, as well as maximum hygroscopicity, moisture capacity,
capillarity and soil compaction increase several times [1,2,5,6,7,8,9].

Eroded rainfed dark serozems of Sukok region of Chotkol mountain range
and Boysun mountain of Hisar mountain range. Soil analyzes were carried out
based on E.V. Arinushkina's "Manual on chemical analyzes of soil", statistical
analysis of the obtained results was performed on the basis of B.A. Dospekhov's
"Methods of field experiments" methodical manual [10].

Changes in the mechanical composition of the rainfed dark serozems of the
western Chotkol mountain slope and foothill under the influence of erosion
processes. It was found out from the research that the mechanical composition of
rainfed soils in different parts of the slope is not the same, the mechanical
composition of the soil depends on the rock that forms the soil and the degree of
erosion. The mechanical composition of the soil has not changed in the areas
where the relief is flat and not affected by water erosion.

In eroded soils with a significant degree of slope, the amount of physical
clay decreases sharply, while in soils "accumulated" as a result of erosion, it
increases on the contrary. All this information on the mechanical composition of
rainfed soils subjected to flow-water erosion is presented in Table 1. The amount
of physical clay in the mechanical composition of dark serozems formed in loess
and loesslike deposits has changed under the influence of erosion. For example, in
non-eroded dark serozems, the amount of physical clay in arable layers was 51,9%,
in highly eroded soils — 42,34%.

The amount of silt and fine dust fractions can be shown as information that
clearly shows the effect of water erosion on the mechanical structure of the soil
(Table 1). Due to the leaching of silt and small dust fractions in the mechanical
composition of the eroded rainfed dark serozems, the amount of physical clay has
decreased, the mechanical composition of the soil has been lightened. In addition,
it is clearly observed that the upper layer of eroded soils is not enriched with
dispersed particles compared to the non-eroded soil layer. This means that the soil
formation process in eroded soils has a unique character and is different from the
normal soil formation process in non-eroded soils. As a result of erosion, it is
observed that the mechanical structure of the "washed-out and accumulated" soils
was more strongly affected by the erosion process, and the mechanical structure of



the soil section was aggravated up to the deeper layers. It was also found that the
amount of physical clay and silt accumulated in soils "washed out and
accumulated" as a result of erosion is 8-10% more than in eroded soils.

Thus, under the influence of erosion, rainfed dark serozems of the right bank
of Sokoksoy undergo drastic changes in the soil structure: the mechanical
composition becomes lighter, silt and fine dust fractions become poorer, and larger
fractions are enriched; processes such as aggravation of the mechanical
composition and increase of silt and sand fractions in the lower layers are observed
in the "washed-out and accumulated" soils as a result of erosion. All these changes
due to erosion affect the chemical and agrochemical properties of the soil.

Table 1. - Changes in the mechanical composition of the rainfed dark serozems of
the right bank of Sokoksoy depending on the degree of erosion

Soil and its | Depth, Fraction size, mm
erosion cm >0,2 10,250,1- | 0,05- | 0,01- |0,005 <0,00 Sum of
degree 5 -0,1 [0,05]0,01 |[0,005 |- 1 physical
0,001 clay, %
Non-eroded 0-22 0,6 | 05|34 436 ]| 17,0 | 174 | 17,5 51,90
soil 22-52 | 0,3 | 0,5 | 5,5 46,1 | 18,9 | 13,1 | 25,6 47,60
52-83 0,3 09|72 525 8,9 10,9 | 19,3 39,50
83-129 | 0,1 | 0,1 | 43| 52,1 | 140 | 11,9 | 17,5 43,40
129- 0,1 | 0,1 | 50| 56,0 6,7 15,6 | 16,5 38,80
168
Weakly 0-26 0,1 {03 | 721422 | 145 | 204 | 153 50,20
eroded soil 2645 | 0,1 | 03 |6,6 392 ]| 14,7 | 21,0 | 18,1 53,80
45-75 | 0,1 | 03 | 6,2 | 44,1 | 13,3 | 21,1 | 14,9 49,30
75-105 | 0,1 | 03|69 429 | 159 | 155 | 18,4 49,80
105- 0,1 | 04 |64 | 432 | 157 | 157 | 185 49,90
170
Moderately 0-27 0,1 {03 |71 487 ]| 13,6 | 19,0 | 11,2 43,80
eroded soil 2745 | 0,3 | 1,0 | 6,1 | 43,8 | 14,1 | 19,0 | 15,7 48,80
4594 | 0,1 | 03 |33 ]47,0]| 151 | 17,2 | 17,0 49,30
94-170 | 0,1 | 03 | 8,6 | 440 | 153 | 159 | 15,8 47,0
Strongly 0-25 1,1 | 51381478 | 16,6 | 163 | 93 42,34
eroded soil 2542 | 0,8 | 55| 4,0 | 453 | 156 | 150 | 13,8 44,44
42-68 | 09 | 6,1 | 82 | 34,5 | 157 | 16,7 | 17,9 50,30
68-106 | 1,8 | 6,5 | 6,0 | 374 | 14,6 | 19,0 | 14,7 48,30
106- 1,3 | 53|51 | 387 | 156 | 19,3 | 13,7 49,60
136 1,8 | 6,6 | 621390 | 152 | 189 | 12,3 46,40
136-
180




Washed out| 0-18 0,2 103 1|24 426 | 166 | 16,5 | 24,4 54,40

and 18-42 | 0,1 | 0,2] 3,9 | 44,5 | 156 | 16,0 | 19,7 51,30

accumulated | 42-50 | 03 | 0,6 | 2,4 | 33,8 | 12,3 | 18,0 | 24,2 54,80

soil 90-140 | 0,6 | 0,8 | 10,5 34,0 | 20,0 | 20,0 | 24,0 64,00
140- 0,6 | 48 |44 | 30,0]| 158 | 159 | 179 49,60
175

Changes in the mechanical composition of rainfed dark serozems of Boysun
mountain slope and foothill under the influence of erosion processes.

According to our research, it was observed that the mechanical composition
of the soils of Boysun mountain is not uniform along the slope, depending on the
soil-forming parent rocks and the degree of erosion. The soils of the studied area
are medium and light sandy and sometimes heavy sandy.

The amount of physical clay in the mechanical structure of dark serozems
formed in loess and loesslike deposits has decreased due to erosion. In non-eroded
dark serozems, the amount of physical clay in the arable layer is 42,3%, in
moderately eroded soils it is 34,2%.

The results of the research show that clayification is less developed in the
soils of Boysun mountain than in the soils of the Western Chotkol mountain range.
It 1s characterized by the absence of particularly large dust particles, the lack of
particularly large sand particles and the abundance of silt particles in the lower part
of the profile. Physical clay content increases as one moves from typical serozems
to mountain brown soils. In the middle layers of mountain brown soils,
clayification is more clearly expressed due to the increase in silt and fine dust
fractions.

Table-2. Changes in the mechanical composition of the dark serozems of Boysun
mountain depending on the degree of erosion

Fraction size, mm

Section Depth, > 10,25-10,1- [{0,050,01 0,005 <0,0 Sum of
number and cm 025 0,1 [0,05] - - - 01 physical
name 0,01 { 0,00 | 0,001 clay, %
5
0-20 0,5 1,0 | 1,5 | 54,7]14,8| 13,6 | 139 42,3
Non- 20-52 0,5 1,0 | 1,3 [53,3]11,5] 20,2 | 12,2 43,9
eroded, 52-75 0,3 1,0 | 3,3 [52,2]12,0| 16,8 | 14,4 432
watershed | 75-110 | 0,1 0,1 [29,8129,1| 7.4 | 14,8 | 18,7 40,9
110-150 | 0,1 04 | 19 [46,0|11,6| 21,2 | 18,8 51,6
0-20 1,0 | 3,0 | 43 (47,5| 8,6 | 183 | 17,3 35,2
d 1 20-42 0,5 1,0 | 86 | 51,2 7,7 | 19,1 | 11,9 38,7
M;’me;:;e Y1 4270 [ 02 | 08 [29539]79]203]140] 422
north slo,pe 70-91 0,5 1,5 | 5,7 |53,3] 94 | 16,9 | 12,7 39,0
91-112 | 0,1 0,4 | 3,3 152,2| 80| 16,4 | 19,6 44,6
112-150 | 0,3 1,0 | 5,5 [42,0] 81 | 19,0 | 21,0 48,1




023 | 08 ] 02 [13.0]518] 98 [ 11,8 | 12,6 342

Moderately | 23-40 | 03 | 0,2 |12,1[54,1[10,5] 10,4 | 12,0 32,9
eroded, | 40-65 | 2,0 | 0,1 | 84 |549| 77 | 147 | 122 34,6
south slope | 65-100 | 2,0 | 0,5 |16,0|42,4] 95 | 13,0 | 16,6 39,1
100-122 | 25 | 0,5 [14,1]485] 47 | 13,8 | 15,9 34.4

hed 021 | 20 | 30 [32[477117.1] 129 | 14,1 44,1
Wasarfd OUt™H135 | 05 | 1.5 | 1,7 | 543]10,8] 18,7 | 13,0 42,5
rcoum | 3552 [ 02 [ 08 [97[457]102] 19,1 [ 143 43,6
q 5274 | 0.1 | 04 | 09 [582] 65 17.8 | 16,1 40,4
74-121 | 13 | 0.6 | 1,9 [56,2] 80 ] 19.8 | 12,2 40,0

In conclusion, it can be said that the study of the mechanical composition of
the soils of Boysun mountain shows that there are sharp changes in the soil
composition under the influence of erosion at different exposures of the slope:
processes such as a reduction in the mechanical composition, a decrease in silt and
fine dust fractions, and an increase in large fractions were observed. Compared to
serozems, the amount of physical clay increases in the mountain brown soils, and
the mechanical composition decreases in the soils of the southern slope. On the one
hand, it depends on the soil-forming parent rocks, and on the other hand, it means
that it depends on water erosion.
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