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Annotation. The article makes a historical analysis of the study of the soil cover and
the processes of development of irrigation and reclamation development of the territory. The
natural and geographical features of the cone of the outflow of the river are highlighted. Sox
and their changes under human influence. The properties of coiled and hydromorphic-oasis saz
soils are described. The changes that have occurred in the land fund of the Fergana region over
the past 30 years are presented.
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Primary information about the soils of the Fergana Valley, including the alluvial fan of
the river. Sokh, and their use are available in the works of A.F. Middendorf (1882), V. Nalivkin
(1887). Systematic soil-geographical studies, in order to identify new lands for expanding the
area under cotton cultivation, were carried out by expeditions of the Resettlement
Administration in the second decade of the twentieth century (G.I. Dolenko, 1914; V.N.
Tagantsev, 1914). Regular studies were of a soil reclamation nature and were carried out for
the purposes of irrigation and land reclamation, development of new lands and increasing soil
fertility. In the studies of M.A. Pankov conducted in 1931-1932 and 1949 [12], N.V. Kimberg
and B.L. Pudovkin - in 1934-1935 [9], A.Z. Zaychikov - in 1939-1940 and others, the genetic
affiliation and hydromorphic nature of the soils of alluvial fans were identified, reclamation
properties and features that subsequently formed the basis for the construction of irrigation
structures were determined, agrochemical properties were studied, agrochemical maps were
compiled. According to large-scale soil surveys conducted by the Uzgiprozem Institute (1960-
1963), soil maps of collective farms on a scale of 10,000, districts - M.1:50,000 and regions -
M.1:200,000 were created. These maps were recalculated in the 70-80s.

In recent decades, a number of studies have been carried out in the area of the Sokh
cone and adjacent territories, in which a lot of new materials have been obtained on the
evolutionary development of soils [1, 8, 11], geochemistry and biogeochemistry [3, 4, 15],
chemical and physical properties and characteristics, fertility and their changes [10, 14], land
reclamation and their improvement [5, 6, 7]. These data differ significantly from the results of
studies of the last century and require a reassessment of the quality of soil fertility and the
widespread application of conclusions and recommendations. and a special approach to the
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use of soil resources at the level of modern requirements.

In soil studies conducted in the 1930s, in the middle part of the alluvial fan of the
river. Sokhs were identified as irrigated meadow-swamp soils, irrigated dark- and light-
meadow soils, irrigated meadow soils, and gon _the periphery, irrigated and virgin meadow
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soils with varying degrees of salinity and various saline soils. The term “saz” was first
applied to them [10].

The term saz (soz) was introduced into science by A.l. Bezsonov and L.I. Prasolov, this
word means “meadow at the foot of the mountain” [7; 8, p.64]. Saz soils develop under
conditions of constant ground moisture. The depth of the groundwater level in river valleys
varies greatly depending on the season. But in alluvial fans such fluctuations are weakly
expressed and their maximum level occurs in the summer months. The term “soz” (clay) is
also associated with the mechanical composition of soils, since the lithological structure of the
periphery of the foothills and foothill plains is dominated by rocks with a heavy mechanical
composition, in particular clays, that is, loess.

It is known that the Sokha fan is divided into upper, middle and lower parts in
accordance with its natural and geographical conditions. The upper part is composed of
“bare” pebbles and sandy-gravel rocks, and most of the surface of the cone is covered with
colmatage rocks: sands, sandy loams and light loams. Fresh groundwater is located at great
depth, its surface is open and unprotected. The groundwater reserve is large and is
considered a groundwater reservoir. These waters serve as drinking water for the city of
Kokand and its surroundings.

In the upper gravel part of the fan, as a result of human activity, artificial soils were
formed - soils called colmatage soils. Vegetables, rice and industrial crops are grown there,
and orchards are widely developed. The thickness of the silt layer varies from 20-50 cm to 1-
1.5 m. In the soil-ground profile, depending on how long ago they were used in irrigated
agriculture, an agro-irrigation layer is distinguished. Underlying it are undifferentiated sandy-
sandy loam and sandy-gravel rocks. The amount of humus in the top layer is 0.5-0.8%, in
some places it reaches 1%.

In the gravel zone of the cone, livestock and poultry complexes are located, large and
small enterprises are operating and new ones are being built (distillery, flour mill, cement,
concrete plants), economic facilities are being organized (chipboard, slate, paving slabs, etc.).
The process of developing new lands for agricultural crops is also gaining momentum. The
areas of colmatage lands are expanding.

A free economic zone is planned for this territory, its construction is in full swing. Any
change in the surface of the earth will affect groundwater. The water permeability of stone-
gravel layers is high, and infiltration is strong. As a result, the quality of the waters of the Sokh
underground reservoir, which had a high quality in the recent past, has deteriorated, and at
the same time they have passed into a lower category.

The water flow of the Sokh River is currently 14.47 (3.21-44.48) m3/sec; this value
before 1964 exceeded 41.4 m3/sec. In the distant past, the river was full of water, branching
out from the mountain gorge to the valley into many branches, flowing in the northwest,
north and northeast directions. Its waters spilled into the Syr Darya. The course of the river
and its branches changed. Between the branches, due to the deposition of the runoff they
brought, radially elongated flat hills and wide depressions were formed. The lithological
structure of the hills is dominated by rocks with a light mechanical composition; accordingly,
the groundwater level lies deeper and has better longitudinal and transverse flow. Soils of
radial depressions have a heavier mechanical composition, groundwater is located close to
the surface of the earth, and the flow is very slow.
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4-4.5 km south of the BFC arc, the level of gravel and pebble deposits begins
to deepen from the surface of the earth, from this place the middle part of the spread of the
cone begins, which corresponds to the hydrogeological zone of groundwater pinching out. Its
lithological composition includes sandy loam, various loamy and clayey rocks. The pebbles
begin at a depth of 3-8 m. The area has a highly developed drainage network, with the help of
which the level of fresh hydrocarbonate and hydrocarbonate-sulfate groundwater is
maintained at a depth of 1-1.5 m.

Radially elongated flat elevations and depressions between them, characteristic of the
upper and middle parts of the fan, are flattened in the lower part of the cone. The general
slight slope is directed to the north, northwest. The lithological structure of the area includes
multilayer sands, sandy loams, loams and clays. Under natural conditions, this area is a
stagnant groundwater zone. But currently, the groundwater level is maintained at a depth of
1.5-2.0-3 m using the collector-drainage network. Their mineralization, which in the past was
moderate to strong, has now decreased to moderate or weak. Their chemical composition is
sulfate.

The alluvial fan of the Sokh River is located in the desert zone. Here the process of soil
formation occurs under hydromorphic conditions. Irrigated agriculture has a long history.
Oasis soil formation, having specific features, occurs in two stages. At the first stage of the
process, the genetic horizons of the upper part of the soil profile are destroyed and an arable
horizon is formed. The humus content decreases and is redistributed over time, with a
gradual decrease towards the bottom. The arable horizon is constantly renewed and its
thickness increases due to sediments brought by irrigation waters. All this in the second stage
leads to the formation of an agro-irrigation layer, which is characterized by new properties.

Based on the above, in the territory of the alluvial cone, at the subtype level, irrigated
meadow and irrigated meadow-swamp soils are identified, and in the presence of an agro-
irrigation layer with a thickness of 50-60 cm - meadow-oasis and meadow-swamp oasis saz
soils.

Irrigated swamp-meadow saz soils are common in areas near the upper pebble half of
the middle part of the fan. In the morphology of these soils, the agroirrigation layer is not
clearly formed. The arable layer, 20-25 cm thick, is dark gray with a bluish tint, has a fine-
lumpy structure, and under it lies a dense, gelled, gley layer. In the works of A.N. Rozanova
[13] and M.A. Pankova [12] and N.V. Kimberg [8] showed that in irrigated swamp-meadow
soils the amount of humus is 2-4%. But in our studies this figure is 1.7-1.8%, rarely exceeding
2%. The decrease in the amount of humus is associated with the intensification of
microbiological processes in irrigated agriculture, also with the monoculture of cotton, which
has been continuously grown since the 60s, and the use of high rates of mineral fertilizers.
Note that the decrease in humus content under irrigated conditions is widely covered in the
scientific literature.
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The soils are non-saline and the gypsum content is very low. The carbonate layer is
clearly visible in the soil section. The amount of carbonates increases from top to bottom and
reaches a maximum in the carbonate layer (15-20% and higher).

Meadow-oasis saz soils occupy large areas in the river cone. Soh. These soils
represent the highest stage of the process of formation of oasis soils. The agroirrigation layer
is bluish-gray in color, has an almost uniform mechanical composition and has a thickness of
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30-60 cm. The amount of humus in the top layer of these soils is 1.5-1.7% and
gradually decreases towards the bottom.

The section of meadow-oasis soils is characterized by the presence of a high-
carbonate layer. This layer is very dense, cemented and is called “shoch”. The amount of CO2
carbonates in it reaches 25-27%, and sometimes exceeds 30%.

Mechanical composition of soils, as described by M.A. Pankov [12, 62 pp.], which is
confirmed by our data, is diverse in both the middle and lower parts of the fan: on the surface
of flat hills there are light loamy and loamy soils, on the slopes of hills there are heavy and
medium loamy soils, and in flat hills depressions - clay soils. This description also applies to
subsoil rocks. The mechanical composition of soil-forming rocks varies from sand and sandy
loam to heavy loam and clay. Sandy and sandy loam layers and lenses are found in layers with
a heavy mechanical composition.

Attention should be paid to one more feature of the soil profile of meadow-oasis Saz
soils formed on the territory of the alluvial fan of the river. Soh. This is a dense subsoil
horizon, formed as a result of continuous work of agricultural machinery for many years, its
thickness is 5-10-20 cm, density reaches 1.6-1.7 g/cm3, sometimes more. Such a dense layer
does not allow the plant root system to develop freely, and the result is a decrease in yield.

Thus, in the upper gravel and pebble part of the Sokh River fan there is a strong
influence of the human factor on land resources. The development of the territory is a
necessity arising from the development of the national economy, but it also has its negative
sides. aspects, which include atmospheric air pollution, accumulation of waste, pollution of
running water, in addition, this is manifested in changes in the quality of underground
drinking water, in the deterioration of the reclamation condition of the lower hypsometric
areas.

The development of the collector-drainage network and a sharp increase in the
number of group artesian wells, as well as wells dug for irrigation, led to a softening of the
strong hydromorphism in the middle part of the fan and the evolution of swampy soils. to
meadow-marsh soils, as well as the reduction of springs characteristic of this area.

Virgin meadow soils with varying degrees of salinity, crusty and puffy solonchaks,
widely distributed along the periphery of the alluvial fan, have been completely developed.
Large areas of sand massifs were also developed. There are no virgin lands suitable for
irrigation in the area, but there are wastelands abandoned for various reasons, including lack
of water. During the years of independence, serious changes occurred in the structure of land
use. Before Uzbekistan gained independence, land management was the responsibility of state
(state farms) and collective (kolkhozes) farms. The total area of cultivated land in
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Table 1
Area of irrigated lands in the Fergana region according to the size of irrigation maps
[Talipov G.A., 1992]
Economy | Arable | Cards Map areas by size, hectares
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land, Numbe | Averag Befo
hectare | r of | e area, o 0,6- |1,1- 3,1- 6,1- 10,1- 2150
s cards, | hectar 0.5 1,0 |3,0 6,0 10,0 | 15,0 ’
pcs. es ’
14501 155 | 337 | 1299 | 2076 |4217 |3245 | 3169
Kolkhoz 3 29528 |49 3 6 7 9 0 0 3
State 12358 133 | 339 | 1466 | 3046 | 3555 |2425 |1391
Farm 0 30915 | 4,0 3 4 2 7 7 7 0

Fergana region in 1990 was 268,593 hectares, which is 21,047 hectares more than
the current situation (Table 1). So, in 30 years, so much land has been taken out of agricultural
use. However, it should be noted that in practice this value is much higher, since during this
period large areas were developed in Central Fergana and in the foothill-adir part of Southern
Fergana.

The area of cities expanded, regional centers grew in size and received the status of
cities. Villages grew, new settlements appeared, many large and small enterprises were built.
All of this growth and expansion occurred at the expense of agricultural arable land. At the
beginning of the 90s, agricultural arable land totaled 60,443 maps. Map areas ranged from 0.5
to 15 ha with an average size of 4.0-4.9 ha.

As of January 1, 2020, the number of land users (landowners) in the region is 20,263
people, and the average area of land assigned to them is 12.22 hectares. Household plots
average 0.12 hectares, and 587,090 families own a total area of 71,962 hectares. Of these,
52,890 hectares are occupied by household crops (Table 2).

Table continuation

)
Table 2 o
%
— Total types Homestead lands q
Number | Total Cultivat | Perenni of S
) . Total
of land | area, ed land, | al trees, agricultural | Number Q
hectare land area, =
users hectares | hectares | hectares land, of plots A
S hectares hectares —
ecta oA
1 2 3 4 5 6 7 8 g
20263 698031 | 247546 | 49369 23480 317965 560391 | 71962 =
Land fund of Fergana region (as of January 1, 2020) §
Land f .
zlr“ld:nin anod Land  for Lands ;
& & , reclamati Public Total land <
vegetable growing Forestry | under e . aa)
L on Roads, buildings, unused in o
associations .| land, water, ,
constructi hectares | courtyards, | agriculture,
Number Area, hectares | hectare
o on, hectares hectares
association| hecta S
hectares
pcs. res
9 10 11 12 13 14 15 16 ‘
9926 860 1878 14614 54727 | 26107 31803 290749
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Conclusions. Active degradation is observed in the material composition and physical
condition of soils. All soils, especially meadow soils, have a serious decrease in humus content.
As a result, dark-colored meadow and swamp-meadow soils have passed into the category of
light meadow. Large reserves of salt from salt marshes were washed away by capital washing
and subsequent washing regime, and they turned into poorly and medium-saline irrigated
meadow soils.
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