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Abstract. Fergana Valley is a tectonic depression surrounded by mountains, 
and its appearance is in the form of an ellipse. Its length from west to east is 
300 km equal to 50 meters from south to north. 70 km The height of the 
valley reaches from sea level in the west to . in the 250 мeast 1000 м. The 
height of the surrounding high mountains of Central Ferghana is 2000 - 4000 
m and more. Such a sharp geomorphological structure determines the 
specific characteristics of the valley's climate. The western and central parts 
of the Fergana valley (up to the Margilan oasis) belong to the desert region, 

and the eastern part to the semi-desert region. The climatic conditions of the 
desert part are described by the meteorological stations “Ko'kan”, “Ultarma” 
and “Namangan”, and the semi-desert part by the data of the weather stations 
“Fergana”, “Nasriddinbek” and “Fedchenko”. In the western and northern 
regions of the valley, the long-term average air temperature is +13+13.5 0 C. 
The coldest month of the year is January, its average temperature is -2.1-
2.40 C. The period with the highest temperature is July, and the average 
temperature is around +24.8+27.6 0 C. ( Tables 1-2 ). The minimum 
temperature is -27-29 0 C, the maximum temperature is +42+46 0 C. We 

present the detail of the morphology of the 1st soil cross-section, trying to 
reveal the specific characteristics of the pale gray gypsum soils in the Kuva 
hills. The soils formed in the Kuva hills, where we conducted research, are 
the result of the long-term development of the area. Kuva mountain range is 
located 500-600m above sea level. The pale gray soils distributed in these 
areas are composed of stony rocks formed on loess and loess sand. At the 
same time, it appeared on coarse, gravelly-soft rock formations and gravels, 
on top of which a thin skeleton of sand and silt is covered. 

1 Introduction 

A.N. Rozanov (1951) associates the appearance of gypsum in the sections of soils formed on 
hills and other foothills and ancient surfaces with the oxidation of sulphide compounds with 

the participation of sulfur bacteria. If we take into account that the area was once under the 

sea, then its development passed through such stages as a gulf, a saline strait and a lake, a 

saline marsh and a saline meadow, and an automorphic plain, the ancient salinization 

hypothesis of the origin of gypsum by I.P. Gerasimov (1980) and A.N. Rozanov the above 
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hypothesis may be appropriate. When the area was a sea, many sulphides were formed under 

it and became saline. As a result of the drying up of the sea, a large amount of salt remains. 

In the hydromorph-plain stage, the ancient process of salinization took place. After the 

geomorphogenesis of the region reached the automorphic stage, sulfides were oxidized. First, 

under the influence of sulfur bacteria, it was reduced to pure sulfur, and then, with the 

participation of sulfobacteria, to SO 4 -, thus gypsum was accumulated. V. Yu. Isakov (1995) 

and S. M. Jalolov (1993) found pure sulfur particles in the gypsum layers of soils of Sho'rob, 

Sho'rsu and Isfara hills. This may indicate the formation of gypsum in the ways mentioned 
in the above hypotheses. A.I. Perelg'man (1975) found the formation of salts in soil and soil 

as a result of the construction of epicontinental seas in the geological past. Most of these salts 

are products of Gypsum, Boron, Paleogene and Neogene systems, affecting the salinity of 

Quaternary landscapes. Another theory of the formation of these salts in the soil is based on 

the evaporation of groundwater. Accordingly, when ground water rises up through the soil 

capillaries and evaporates, hard-to-dissolve salts remain in the soil. 

According to E.V. Lobova (1960), the occurrence of gypsum in the soils of the desert 

zone is related to the "mud" rocks that were widespread in the past period of irrigation. Such 
a process cannot occur in the current dry conditions of the deserts. 

Kimberg (1947) states that gypsum formation in hydromorphic and automorphic 

conditions is caused by calcium sulfate solutions. In this case, the amount of gypsum formed 

in soils of different maternal gender depends on the connection of its origin with the history 

of the development of geological periods. 

Gypsum, carbonate and slightly soluble salts in the soil are formed as a result of 

sedimentation and accumulation from the natural solution in the soil, as well as through 

exchange reactions between soil layers and seepage waters. V. N. Weber, P. V. Vasilkovskiy, 
O. L. Lange, O. S. Vyalov, M. N. Gramm, A. M. Gobrilyan, N. N. Khodjibaev and others 

based on their research results in the Fergana Valley they pointed out that the main source of 

salts is the valley, the lithological structure of the surrounding mountains, thick layers rich in 

salt, gypsum and lime. The underground and underground waters of the valley are the main 

factor in their melting and accumulation in relatively lowlands. The movement and 

accumulation of salts from the upper part of the cone spread to the lower edges and from 

seepage to the surface layers of the soil depends on their solubility, and the process is based 

on the scheme of carbonate-gypsum-lightly soluble salts. [1-5]. 
Therefore, a clear differentiation of Southern Fergana materials is observed, horn is 

located at the bottom of the layers, argin is located in the middle layers, and a layer of gypsum 

and slightly soluble salts is located at the top. Geographically, it is observed that they are a 

separate geochemical belt. 

In the 80s and 90s of the last century, S.M. Jalolov (1993), V.Yu. Isakov (1993) conducted 

extensive research on the soil cover of Southern Fergana. They are still continuing their 

research. 

It is known that Kuva hills have been gradually developed since the 60s. Until now, a 
number of households have taken over the hills, built gardens, and are using them for cotton 

and policing. 

Development and use of hills and other foothills for agricultural purposes is mainly 

related to topography and soil conditions. The terrain should be relatively flat, allowing for 

irrigation and the use of machinery. 

The hills are characterized by a strong ruggedness in terms of relief, a large degree of 

slope and the strength of erosion processes. Irrigation erosion increases with water 

withdrawal and irrigation. In the course of our observations, we even encountered areas 
where the soft rock layer was completely washed away. As a result of irrigation, soil 

subsidence leads to the formation of suffocation funnels and underground depressions. 

Sometimes they are so numerous that it becomes practically impossible to irrigate such fields. 
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As it continues, a number of other serious problems have arisen, which make the 

ecological and land reclamation situation of the area very acute. 

Pale gray soils are scattered in cultivated areas of Kuva hills. For these soils, thin humus 

layer, low amount of humus, high skeletal level of the soil, 30-50cm layer of soft rocks. It is 

characterized by its thickness, presence of carbonates and gypsum in the upper layers, high 

permeability of water and susceptibility to soil erosion. 

Light-colored gray soils are thin (15-20 cm), humus is low (0.5-0.8 %), and gypsum is 

located at a depth of 15-20 cm. 
According to ancient historical sources, the gravel hills were covered with soft rocks in 

ancient times. The non-use of these soils on a scientific basis has led to the washing away of 

soft rocks from the surface of the soils. 

On the hills covered with soft rocks, light gray soils are well developed, and ephemeral 

plants are widespread in these areas. They are 3-5 cm. creates a thick sod. 

In our republic, light gray soils are widely used in agriculture, including irrigated farming. 

As a result of their development, a newly irrigated light gray soil type appeared. 

Long-term cultivation of irrigated gray soils has led to the creation of Boz voxa soils. It 
was observed that the humus of irrigated gray soils decreases in the first years of exploitation, 

and then increases. Continued absorption causes leaching of carbonates and gypsum, 

disintegration of concretions. The soil section thickens. The amount of valuable agronomic 

substances increases, colloidal particles increase in the soil. Irrigation erosion is common in 

areas where these soils are distributed. It is known that Northern and Southern Fergana are 

the regions with a strong risk of erosion in Uzbekistan. Because all natural and anthropogenic 

factors that cause soil erosion are developed here. The risk of erosion is especially strong in 

hills where irrigated agriculture is practiced. 
In many places, in the hills of Arsif, Chimyon, Kuva, due to the effect of erosion, the top 

soft rock layer of the soil is washed away, and the gravel and gypsum layer is exposed. As a 

result, the water and air quality and fertility of the soil deteriorate sharply, and it becomes 

completely unsuitable for farming. 

As a result of winter and early spring atmospheric precipitation due to plowing of slopes 

not plowing crosswise to the slope, the upper soft rocks are washed down. That is why we 

believe that it is advisable to plow such lands transversely to the slope, plow such lands in 

early spring, not in autumn. 
One of the problems with farming in the hills is the lack of management of waste water. 

Due to the lack of regulation of waste water, huge ravines are formed in many places, and 

such lands are becoming unusable for agricultural use. 

In gypsified soils, the depth of the gypsum layer and the degree of gypsification are 

related to lithology, local deposits and current natural geographical processes. 

As a result of irrigation of gypsified alluvial-accumulative soils, the layer thickens and 

crystallization begins again [6-12]. In addition, the soil surface is deformed, karst and 

suffocation phenomena occur. 
The upper soft rock part of the fields in the studied areas of Kuva hill is being washed 

away. Such lands are practically unsuitable for irrigation. The amount of gypsum in their 

one-meter upper part reaches an average of 1000-15000 t/ha. Therefore, we believe that it is 

necessary to assess the consequences of plasters from a scientific point of view. 

At present, the modern problems facing the developed agriculture in the foothills and hills 

of the Fergana Valley are water conservation, efficient use of land, nature protection, 

prevention of repeated salinization, and agricultural experts and scientists are conducting 

scientific research in this regard. 
 

 

 
 

 

, 01042 (2024)BIO Web of Conferences

AQUACULTURE 2023
https://doi.org/10.1051/bioconf/20248401042 84

3

RETRACTED



2 Methods 

The object of research is the light gray soils distributed in the hills of Kuva, and generally 

accepted methods were used to study them. 

In carrying out the field research work, the requirements and regulations of the Republic 

of Uzbekistan on land reclamation and water management and Agricultural documents 

(1973, 1985) and T.P. Evdokimova's collection "Soil Survey" (1981) were followed. 

In order to effectively study the soils scattered in the area, a soil section was taken from 

the reserve and developed lands. The genetic layers of the cuttings were studied and recorded. 
Samples were taken from each layer for chemical analysis. The volume weight, specific 

gravity and porosity of the soil were studied in these soil sections. 

Laboratory analyzes were carried out in the chemical analysis laboratory of the 

experimental station of the Fergana City Agroservices Center with the help of specialists 

from this laboratory. 

The following types of analysis were performed in laboratory conditions. Aqueous 

absorption analyzes in the composition of easily soluble salts in water; 

amount of humus by the Tyurin method; 
gross phosphorus by the Lorentz method; 

gross potassium by the Smith method; 

mobile forms of phosphorus and potassium by the method of B.P.Machigin, 

P.V.Protasov; 

mechanical content by pipette method; 

was determined by the plaster weight method. 

Data from "Practical training in soil science" were used in the analyzes carried out in field 

conditions and in laboratory conditions. 
On Kuva hill, gypsum 50 смstarts from 45th of the soil surface. The amount of gypsum 

in the soil layer is very small, and in gypsum layers it reaches 60-70% (tables 5-6). 

The amount of carbonates increases from the soil surface downwards. The most 

concentrated place of carbonates is the upper part of the gypsum layer. It goes to 9.14-8.23%. 

The amount of carbonates in the gypsum layer often decreases. 

The amount of water-soluble salts in the upper layers of the soil is very small. The 

composition of salts consists mainly of calcium sulfate, magnesium chloride and sodium. 

The increase in the amount of salts is due to the increase in calcium sulfate due to the 
dissolution of gypsum in water absorption. 

General physical and related properties of the soil, physical processes taking place in the 

soil play an important role in the growth and development of plants. 

Physical properties of soil include specific gravity, specific gravity, and porosity. 

The specific gravity of the soil depends on its mineralogical composition and the amount 

of humus. The relative weight of different types of soils and their individual genetic horizons 

is not the same. The specific gravity of the soil depends on the composition and ratio of the 

mineral and organic substances that make it up. 
varies around 2.67-2.52 g/sm 3 . The density mass of the soil increases from the upper 

layers to the bottom, it decreases sharply in the gypsum layers due to the porosity of the 

gypsum. 

The volume mass of the soil depends on the amount of humus in the soil, its density and 

density mass. The volume mass of the Kuva hills, where we are conducting research, is 

around 1.36-1.33 g/cm 3 in the turf and sub-turf layers. 

It is known that the volume weight of the soil should increase from the upper layers of 

the soil to the lower layers. But in the gypsum layers of Kuva hilly soils, we see that the 
volume weight has decreased from 1.27 to 1.20 g/sm 3 . The reason for this is the high porosity 
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of the gypsum layer. From the gypsum layer down, the volume weight increases again and 

reaches 1.29-1.30 g/sm 3 . (Table 7) 

Soil layers are composed of small particles and microaggregates, no matter how densely 

packed, there are more or less voids between the particles and aggregates and within the 

aggregates. These cavities are formed due to the activities of various animals and the roots 

of plants. 

Water permeability depends on the mechanical and mineralogical composition of the soil, 

the amount of humus, its structure, and the level of alkalinity. The water permeability of 
unstructured and low-humus, densely jointed loam soils is poor, on the other hand, the water 

permeability of sandy, loamy and structured loamy soils and porous jointed soils is good. 

Hilly soils drain water very quickly. According to Jalolov (1993), the rate of water 

permeability of the surface layer of protected land of gypsum gray soils was 1.68 and 2.11 

mm/minute, and the total amount of water permeability was 100, 8 2,11 мм and The water 

permeability of gypsum layers is very high. In average 7 hours, water permeability was 2435- 

4717 mm in the surface gypsum lands. 

High water permeability causes several negative phenomena especially in irrigated 
farming area. In this case, a part of the water seeps into the lower layer and forms suffocation 

ponds. Even the sizot in the plains joins the waters and raises its level. As a result, the soil 

becomes saline, the process of swamping occurs.  

Table 1. Chemical properties of Kuva millet 

Section 

number 

Depth, 

cm 

Dry 

residue 

HCO 

3 
Cl SO 4 Ca Mg No Plaster 

CO 2 

carbonates 

1 0 -4 0.150 0.026 0.003 0.079 0.032 0.004 0.005 no 7.46 

 4-9 0.250 0.033 0.003 0.395 0.146 0.013 0.011 8.83 7.58 

2 9-15 0.635 0.020 0.004 0.535 0.198 0.008 0.023 9.20 8.97 

 15-29 1,815 0.019 0.004 1,090 0.300 0.013 0.162 45,28 3.38 

 29-65 1,700 0.017 0.005 1,099 0.300 0.031 0.132 63.69 2.26 

 
65-

100 
1,725 0.014 0.005 1,067 0.300 0.025 0.127 45.65 2.51 

 

Table 2. In shallow gypsum soils 

 0-4 0.237 0.029 0.003 0.101 0.034 0.0003 0.021 No 6.15 

 4-32 1,161 0.020 0.005 0.720 0.262 0.0009 0.053 2.93 5.55 

3 32-76 1,237 0.020 0.008 0.733 0.266 0.0004 0.057 53.00 2.10 

 
76-

113 
1,325 0.015 0.012 0.752 0.276 0.0005 0.055 73.64 1.97 

 
113-

140 
1,550 0.014 0.015 0.822 0.283 0.0007 0.083 54.33 2,109 
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Table 3. General physical properties of pale gray soils 

Soil section Depth, cm 
Volumetric 

weight, g/cm3 

Relative weight 

g/cm3 Total porosity 

Protected land 

1 

0-10 
10-20 
20-30 
30-40 
40-50 
50-60 

60-70 
70-80 
80-90 

100-110 
110-145 

1.27 
1.27 
1.30 
1.30 
1.25 
1.25 

1.20 
1.20 
1.23 
1.29 
1.30 

2.66 
2.65 
2.65 
2.59 
2.54 
2.54 

2.53 
2.51 
2.51 
2.51 
2.51 

52.44 
52.08 
50.95 

49.81 
50.79 
50.79 
52,57 
52.19 
51.00 
48,61 
48,21 

 

Irrigated light gray soil 

4 

0-10 

10-20 
20-30 
30-40 
40-50 
50-60 
60-70 
70-80 
80-90 

100-110 
110-145 

1.35 

1.35 
1.20 
1.22 
1.23 
1.13 
1.04 
0.99 
0.99 

1.00 
0.99 

2.63 

2.63 
2.51 
2.40 
2.40 
2.40 
2.40 
2.40 
2.43 

2.43 
2.43 

48.67 

48.67 
52.19 
49.17 
48.75 
52.92 
56,67 
58.75 
59.26 

58.85 
59.26 

 

Soil contains a certain amount of plant, animal and microorganism remains. These are the 

main source of soil organic compounds. Organic residues accumulated in the soil slowly rot, 

its appearance and chemical composition change, and a complex new compound humus is 

formed. 

 Several agronomic properties of the soil, especially its fertility, depend on the amount 
and quality of humus. 

 In Kuva hills, the amount of humus in the upper layers of the earth is 1.25-1.10%. (Table 

8) 

 Downside it drops sharply 85 смto 0.30% at 45. 

 Soils are very rich in total phosphorus, 0.19-0.20%, and the amount of phosphorus 

decreases as it goes to the lower layers, like humus. 

 The amount of total potassium in the soil is 1.27-1.10. The amount of exchangeable 

potassium in the upper layers of the soil is 300-310 mg kg. 115 mg/kg decreases towards the 
lower layers. 

 A large amount of calcium in the soil sharply reduces the effectiveness of phosphorus 

fertilizers. Therefore, they should be re-fed several times during the growing season. The use 

of physiologically acidic fertilizers has negative consequences. 
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Table 4. Agrochemical properties. 

Soil 

section 

No 

depth, cm 
Compost, 

% 

Total amount 
Activ form 

mg/kg 

No P 2 O5 K 2 O 5 R 2 O 5 K 2 O 

Light-colored ice soil, sentinel 

1. 

0-4 

4-15 
15-29 
29-65 

1.25 

1.10 
0.58 
0.28 

1.94 

1.12 
- 
- 

0.17 

0.13 
0.10 
0.7 

1.14 

0.74 
0.33 
0.25 

27 

3.4 
2.3 
1.3 

300 

300 
210 
115 

Irrigated gray soil 

4. 

0-20 
20-45 
45-85 

85-108 

1.10 
0.98 
0.88 

0.60 

1.80 
1.00 

- 

- 

0.18 
0.14 
0.12 

0.8 

1.10 
0.83 
0.30 

0.30 

28 
5.3 
3.3 

2.1 

400 
400 
350 

120 

 

Light-colored gray soils, unlike protected lands, do not become turf when developed. As 
a result of processing, a 20-thick 30 sm layer of gray powder is formed. This layer has turned 

to dust, and in it there are lumps and flakes. These are firm when dry, but brittle when wet. 

The mechanical composition of this layer is heavier than the mechanical composition of the 

underlying layers. This is due to the presence of turbidity with water when the land is 

irrigated, as well as the constant wetness of the soil, as well as the intensification of chemical 

degradation and biological processes. Unstructured and dusty soils often form a hard crust 

formed by cracks after irrigation. It will crack and crack. 

Section 4. Kuva hills. The cotton field is south of the Fergana-Kuva road , west 250 мof 
the apricot orchard 300 m. Pebbles stand out over the soil. 

20

200 
 A yellow plowed layer. Powdery texture, waterproof. There are many 

vertical cracks in the layer, and there are cracks that have formed cracks. There are many 

plant roots. It stands out for the next layer. 

25

4520 
Subsoil, light gray color, dense, structureless. Many plant veins are found. Wet, 

stony and gravelly. There are porous areas between the gravels. The color of the next layer 

is sharp. 

40

8545 
 Plaster layer. Among the very shallow white plasters, where the veins of the 

plant are scattered through the soft rocks from above, these veins are bent in all directions 

without giving off side veins. There are many carbonate derivatives. The next layer stands 

out. 

23

10885 
 Stone and gravel layer. There are blue-looking, hard stones of various sizes. 

At the base of the stones there are white needle-like and "beard" plasters. In this layer there 

is also a very rare vein. As it goes down, the stones and gravel become larger and its quantity 

increases. 

The amount of agro-irrigation runoff from newly irrigated gray soils is insufficient. The 
substratum is light gray in color, dense and structureless. Below it comes a slightly denser 

layer of yellowish color. Its underside is gray. Carbonates in the form of ant tracks, white 

pores and concretions are found in this layer. They are mixed with small crystals of gypsum. 
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Irrigated soils formed on gravel, limestone, and layered alluvium of coarse sediments are 

characterized by the absence of carbonate layers and the absence of gypsum and water-

soluble salts. 

It is known from the literature that the properties of irrigated gray soils are quite different 

from those of non-irrigated gray soils. This is due to the replacement of natural plants by 

cultivated plants. Cotton, cereals, root crops and other crops take more nutrients from the soil 

and require more water than native plants. For example, cotton absorbs nitrogen, a large 

amount of phosphorus, potassium and other substances from the ground in order to produce 
a moderate yield . 200 kg Since these crops are harvested from the fields, the soil is not 

enriched with plant residues. In addition, irrigation of the land enhances the biological 

processes in the soil while improving the natural moisture regime. 

For example, plant debris in the reserve rots only in the spring when the soil is sufficiently 

moist, and in the summer, microbial activity stops. In irrigated areas, microbes live an active 

life throughout the growing season. Microbial activity is especially active in the plowed 

porous layer. 

As a result of rapid chemical processes, not only plant residues accumulated every year, 
but also previously accumulated humus substances are decomposed. Therefore, after two or 

three years of farming, humus, nitrogen, phosphorus, potassium and other ash elements 

decrease in the upper layers of the soil. At the same time, the activity of nitrogen fixers 

increases in irrigated lands. These partially increase nitrogen reserves in the soil. The taproot 

of most crops, including cotton, is much longer than the taproot of natural ephemeral plants. 

Over time, as the roots turn into humus, the soil below the plowed layer gradually 

becomes rich in humus. Therefore, the humus layer thickens and the total reserve of humus 

increases even if humus decreases in the plowed layer and reaches 50-80 t per hectare. 
Nutrient balance is completely different in fertilized land and after grass planting. In two or 

three years after planting a mixture of alfalfa and grass, humus stock increases by 0.3-0.5%. 

The amount of nitrogen in the soil increases at the expense of Tuganak bacteia. Application 

of phosphoric and potassium mineral fertilizers leads to an increase in the reserve of these 

substances in the arable layer. 

Irrigated pale gray soils are high in carbonates, as are gray soils in conservation areas. 

But they slowly melt and redistribute over the entire soil cross-section. Therefore, the 

carbonate layer is not so clearly represented. When watering for a long time, carbonates 
disappear in the layer and are evenly distributed along the entire profile of the soil. Recently 

irrigated gray soils do not show significant changes in the amount and profile distribution of 

colloidal mud particles, as well as in sorption capacity, compared to gray soils in protected 

lands. 85-90% of the total capacity of absorbed bases is calcium, and the rest is magnesium 

and potassium. 

When gray soils are irrigated for a long time, the content of absorbed bases increases in 

calcium, while magnesium decreases. Saline-like pale gray soils on well-sloped plains are 

usually desalinated rapidly by irrigation. Inadequate irrigation and too much water from 
canals for filtration re-salinizes the light gray soils of the not too steep plains due to the 

stagnation of fine mineralized groundwater. There are many examples of this. 

The stratification of the layers is not clearly expressed in the cross-section of the light-

colored gray soils that have been irrigated since ancient times. The arable layer, which is 20 

30 см-th thick, is usually gray in color and has a slightly dusty texture. Often, when Khadeb 

cotton is planted, the soil structure is completely lost, it turns into dust, and after watering, it 

forms a hard lump, which cracks and forms cuts. Underneath it is a thin layer, which is the 

same color as the layer above or a little lighter, often dense, structureless, with fewer worm 
nests. Underneath it is a light brownish-gray composite of the same rock. It has a non-

consolidated joint, a loose structure and a lot of worm nests and excrement. Basalt carbonate 

mold and stains are found in this layer. Soil inclusions can also be found in the layer. 
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The pale gray soils that have been irrigated since ancient times differ in the thickness of 

the humus layer and the uniform distribution of carbonates along the cross section. Alfalfa 

has a great effect on humus and nitrogen content. For example, the amount of humus in the 

upper layer of the place where cotton has been planted for a long time was 1.32%. As a result 

of planting alfalfa, the amount of humus increased by 0,15 sm 28% in the second layer, 30 

см21% in the 15th layer, and 14% in the 30th layer compared to the cotton field 45 sm. 

Phosphorus is low in pale gray soils that have been irrigated for a long time, 0.10-0.14%. 

It is mainly in mineral form. 

3 Results 

It is known that Kuva hills have been gradually developed since the 60s. Until now, a number 

of households have taken over the hills, built gardens, and are using them for cotton and 

policing. 

Development and use of hills and other foothills for agricultural purposes is mainly 

related to topography and soil conditions. The terrain should be relatively flat, allowing for 

irrigation and the use of machinery. 
The hills are characterized by a strong ruggedness in terms of relief, a large degree of 

slope and the strength of erosion processes. Irrigation erosion increases with water 

withdrawal and irrigation. In the course of our observations, we even encountered areas 

where the soft rock layer was completely washed away. As a result of irrigation, soil 

subsidence leads to the formation of suffocation funnels and underground depressions. 

Sometimes they are so numerous that it becomes practically impossible to irrigate such fields. 

As it continues, a number of other serious problems have arisen, which make the 

ecological and land reclamation situation of the area very acute. 
Pale gray soils are scattered in cultivated areas of Kuva hills. For these soils, thin humus 

layer, low amount of humus, high skeletal level of the soil, 30-50 sm layer of soft rocks. It is 

characterized by its thickness, presence of carbonates and gypsum in the upper layers, high 

permeability of water and susceptibility to soil erosion. 

Light-colored gray soils are thin (15-20 sm), humus is low (0.5-0.8 %), and gypsum is 

located at a depth of 15-20 sm. 

According to ancient historical sources, the gravel hills were covered with soft rocks in 

ancient times. The non-use of these soils on a scientific basis has led to the washing away of 
soft rocks from the surface of the soils. 

On the hills covered with soft rocks, light gray soils are well developed, and ephemeral 

plants are widespread in these areas. They are 3-5 sm. creates a thick sod. 

In our republic, light gray soils are widely used in agriculture, including irrigated farming. 

As a result of their development, a newly irrigated light gray soil type appeared. 

Long-term cultivation of irrigated gray soils has led to the creation of Boz voxa soils. It 

was observed that the humus of irrigated gray soils decreases in the first years of exploitation, 

and then increases. Continued absorption causes leaching of carbonates and gypsum, 
disintegration of concretions. The soil section thickens. The amount of valuable agronomic 

substances increases, colloidal particles increase in the soil. Irrigation erosion is common in 

areas where these soils are distributed. It is known that Northern and Southern Fergana are 

the regions with a strong risk of erosion in Uzbekistan. Because all natural and anthropogenic 

factors that cause soil erosion are developed here. The risk of erosion is especially strong in 

hills where irrigated agriculture is practiced. 

In many places, in the hills of Arsif, Chimyon, Kuva, due to the effect of erosion, the top 

soft rock layer of the soil is washed away, and the gravel and gypsum layer is exposed. As a 
result, the water and air quality and fertility of the soil deteriorate sharply, and it becomes 

completely unsuitable for agriculture. 
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As a result of winter and early spring atmospheric precipitation due to plowing of slopes 

not plowing crosswise to the slope, the upper soft rocks are washed down. That is why we 

believe that it is advisable to plow such lands transversely to the slope, plow such lands in 

early spring, not in autumn. 

One of the problems with farming in the hills is the lack of management of waste water. 

Due to the lack of regulation of waste water, huge ravines are formed in many places, and 

such lands are becoming unusable for agricultural use. 

In gypsified soils, the depth of the gypsum layer and the degree of gypsification are 
related to lithology, local deposits and current natural geographical processes. 

As a result of irrigation of gypsified alluvial-accumulative soils, the layer thickens and 

crystallization begins again. In addition, the soil surface is deformed, karst and suffocation 

phenomena occur. 

The upper soft rock part of the fields in the studied areas of Kuva hill is being washed 

away. Such lands are practically unsuitable for irrigation. The amount of gypsum in their 

one-meter upper part reaches an average of 1000-15000 t/ha. Therefore, we believe that it is 

necessary to assess the consequences of plasters from a scientific point of view. 
At present, the modern problems facing the developed agriculture in the foothills and hills 

of the Fergana Valley are water conservation, efficient use of land, nature protection, 

prevention of repeated salinization, and agricultural experts and scientists are conducting 

scientific research in this regard. 

 The soils formed in the Kuva hills, where we conducted research, are the result of the 

long-term development of the area. 

Kuva mountain range is located 500-600m above sea level. The pale gray soils distributed 

in these areas are composed of stony rocks formed on loess and loess sand. At the same time, 
it appeared on coarse, gravelly-soft rock formations and gravels, on top of which a thin 

skeleton of sand and silt is covered. 

The hill of Kuva is characterized by a strong ruggedness in terms of relief, a large degree 

of slope and the strength of erosion processes. Irrigation erosion has increased with water 

withdrawal and irrigation. In the course of our observations, we even encountered areas 

where the soft rock layer was completely washed away. Subsidence of the soil as a result of 

irrigation has led to the formation of suffocation funnels and underground tunnels. 

Sometimes, due to their abundance, it became practically impossible to irrigate such fields. 
Pale gray soils are scattered in cultivated areas of Kuva hills. For these soils, thin humus 

layer, low amount of humus, high skeletal level of the soil, 30-50cm layer of soft rocks. it is 

characterized by its thickness, its location in the upper layers, its high water permeability, 

and its susceptibility to soil erosion. 

Irrigation erosion is common in areas where these soils are distributed. It is known that 

North and South Fergana are considered to be areas with a strong risk of erosion in 

Uzbekistan. Because all natural and anthropogenic factors that cause soil erosion are 

developed here. The risk of erosion is especially strong in hills where irrigated agriculture is 
practiced. 

High water permeability causes several negative phenomena especially in irrigated 

farming area. In this case, a part of the water seeps into the lower layer and forms suffocation 

ponds. Even the sizot in the plains joins the waters and raises its level. As a result, the soil 

becomes saline, the process of swamping occurs. 

As a result of winter and early spring atmospheric precipitation due to plowing of slopes 

not plowing crosswise to the slope, the upper soft rocks are washed down. That is why we 

believe that it is advisable to plow such lands transversely to the slope, plow such lands in 
early spring without overturning, not in autumn. 
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One of the challenges of farming in the hills is the lack of management of waste water. 

Due to the lack of regulation of waste water, huge ravines are formed in many places, and 

such lands are becoming unusable for agricultural use. 

It is necessary to approach the use of hilly soils in irrigated agriculture with caution. Crops 

that require less water should be planted for lands with a surface and shallow gypsum layer. 

Irrigation systems in this area should be closed and anti-filtration coating. 

It is impossible to increase the amount of irrigation water, not to regulate wastewater. 

We believe that drip and terrace irrigation is appropriate. 

4 Discussion section 

On top of the light gray soils of Kuva hill, there is a 4 смyellowish layer with 3-th thickness 

turf covered with small roots. The upper part of this layer has a layer-coin-like structure, and 

the lower part has pieces of a water-resistant layer-like structure. Below it is a lighter-colored 

subsoil layer with fewer plant roots, and its thickness is 8- 10 sm. This layer has water 

resistant layers. 

Thickness of 10 15 sm, is lighter in color, slightly brownish, not so dense, and unbearably 
dense. 

We present the detail of the morphology of the 1st soil cross-section, trying to reveal the 

specific characteristics of the pale gray gypsum soils in the Kuva hills. 

4.1 Soil section 

Kuva hill station, 300 m south of the Fergana-Kuva road, east of the apricot orchard 250 м. 

Protected land. 

4

40 
 Sparse grassy layer, gray color, dry, medium sandy, and sometimes layered 

structure. It has soft, porous, soft plant roots. The next layer is distinguished by its color. 

25

283
 The discharge is gray in color, and the dry medium has a fine granular 

texture. Vertical cracks are visible, and white speckled pores are visible in this layer. At the 

same time there are small plant roots. There are many stones and gravels in this layer. 

The next layer is distinguished by color and moisture. 

47

7528 
Wetter than the layer above, gypsum layer, sandstone and gravel. Plant roots 

are very sparse and at the same time very shallow. Gypsum has a murky appearance due to 

soft rocks being washed away from above. 

 The soft rock layer above is distinguished by the color of the next layer, which penetrates 
into the gypsum layer in the form of a tongue. 

40

11575 
Plaster layer. Gypsum is in the form of small grains. At the bottom of the 

stones, white needle-like and sometimes the stones stick together and take the form of a 

beard. 

 This layer is also slightly wet with stone and gravel, the roots of plants of medium 

hardness are almost not found. There are 2.5-inch gaps in the layer . 3 смThe next layer 

consists of stones and pebbles with a small amount and size. 
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45

160115 
Stone and gravel and gypsum layer. This layer is a mixture of stone and 

gravel with gypsum. The appearance of gypsum is granular, needle-like and bearded. Plaster 
is slightly less than the layer above. The layer is hard. There are almost no plant roots. 

As it goes down, the layer hardens and the stones and gravels increase. 

The above-mentioned information on the morphological structure of gypsum gray soils 

shows that in the lands where these soils are scattered, the soil skeleton level is high, the layer 

of soft rocks is 25-th 26 sm thick, gypsum and carbonates are located in the upper layer, 

especially the amount of gypsum in the soil is characteristic. 

Gypsum is widespread in the Kuva district, and we have seen that it varies according to 

its condition, quantity, shape, appearance, and color. 
According to the depth:   

1) 0- 30 sm surface gypsum soils 

2) 30- 60 sm shallow gypsum soils 

3) 60- 100 sm deep plaster 

4) 100- 200 sm very deep cast 

5) 200 sm deep grunt gypsum soils. 

By thickness: 

1) 40 sm with little gypsum 
2)medium thickness if up to 40100 cm layer 

3) 100 sm if more than a thick plaster layer. 

Gypsum according to the level:   

1) up to 25% - less gypsum 

2) 25-50% - medium gypsum 

3) If it is more than 50%, it is strong gypsum. 

According to the form:    

1) Rock plaster size is 100 mm more than 
2) Dense plasters with large crystals 100 mm up to 10- 

3) Medium crystalline dense plasters 1-10 mm 

4) Dense plasters with fine crystals 0.1-10 mm 

5) Sandy gypsum is less than -0.1 

According to the state:    

1) Dense, dry, splits into grains when touched by water 

2) Cemented and moisture-proof 

3) Porous, disintegrating 
4) Needle plaster. 

All the characteristics of the above classifications are expressed in the light gray soils 

distributed in the Kuva hills. 

Gypsum is poorly 1 лsoluble 1 гin water, it is a rock that has a negative effect on soil 

fertility and plant growth. 

In gypsum soils, the depth of the gypsum layer and the degree of gypsification are related 

to lithology, local deposits and current natural geographical processes. The amount of 

gypsum in the eluvial-accumulative soils of Kuva hills is 50-60%. 
In the first years of irrigation of these soils, gypsum dissolved in water and fell to the 

bottom of the soil. In the lower layer, it is being condensed and recrystallized. 

Minashina and Egorov were the first to determine that gypsified alluvial-accumulative 

soils become denser and re-crystallize as a result of irrigation.  

In addition, the surface of the soil is deformed, karst and suffocation zones are formed. 

Especially in newly developed surface gypsum lands, the washing of gypsum happens 

quickly, as a result, 100-120 koras are formed on one hectare of land. Because the plasters 

here were formed in automorphic conditions, they are porous, soft, and pass water quickly. 
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Therefore, 2-diameter 3 m suffocation coils also appear. That is why it is possible to see that 

the trunk of some fruit trees sinks under the soil and only the branches start above the soil. 

As a result of development of surface, shallow gypsum land in Kuva hill, the upper soft 

rock layer of the soil is being washed away. As a result, gypsum layers come to the surface 

and become practically unusable for irrigation. Sometimes, due to the lack of regulation of 

sewage, you can find large landslides. 

At the moment, farms in Kuva hill are using lands suitable for irrigation and planting 

various agricultural crops, but due to the fact that these farms do not take into account the 
location and amount of gypsum layers, very little harvest is obtained from the surface and 

shallow gypsum lands. The main reason for this is the lack of development of plant veins in 

the surface gypsum lands, the smallness of the feeding area, the large amount of gypsum and 

carbonates, and the very small amount of humus. 

It is known that in surface, shallow gypsum lands, land leveling and overturning during 

plowing make the soil unproductive. Because gypsum comes to the surface and destroys the 

soil structure, after water is given to the plants and after atmospheric precipitation, a thick 

layer is formed, as a result, it squeezes and kills young seedlings. When various plant seeds 
are planted in such areas, their germination is limited. 
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