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The mechanical composition of irrigated sandy
desert soils in the Jondor district of Bukhara
region, and the amount of nutrients in them
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Abstract. The article presents information about the genesis of sandy desert
soils of Bukhara region (on the example of the Jondor district), distribution,
mechanical (granulometric) composition of the soil, humus in the
composition of the soil, the amount and levels of availability of common and
mobile nutrients, the level of salinity, the type of these soils, as well as about
the usage of these soils in agriculture.

1 Introduction

The total land area in the Republic of Uzbekistan is 44892.4 thousand hectares, 76.6% of the
total land area corresponds to the desert zone [1]. The total area of the desert zone is 33,995
thousand hectares and includes the deserts of Kyzylkum, Ustyurt, Malikchol, Sherabad,
Karshi and other territories. The zonal soils of the desert include gray-brown, tonal soils,
taurine and taurine-containing soils, along with the sandy desert soils, wind-blown sands
(40%) and salt marshes (about 13%). Also in the desert zone, salt marshes, river banks and
deltas, grassland, meadow-marsh and saline hydromorphic soils cover a vast area.

Sandy desert soils are common in Bukhara, Kashkadarya, Surkhandarya, Khorezm,
Fargon Valley, Karakalpastan, as well as in Turkmenistan and Tajikistan. Sandy desert soils
on the surface (5-6 cm) consist of dry loose sand, on which the stem or root of the plant grows
everywhere. The total area of sandy desert soils is 1370.0 thousand hectares, or 31.0% of the
total area, [7-13].

The climate of the area in which sandy desert soils are common, is sharply continental,
with very dry summers, eventually quite hot, and winters develop in an extremely cold
climate. The average annual temperature is 11.5-14.8°C. The absolute minimum temperature
in January is -310c, while in August the maximum temperature reaches +440c. The annual
rainfall is 110-140 mm, the main amount of which corresponds to the winter-spring period.
In areas with scattered soils, strong winds and powdery dust also prevail. In some areas, the
wind speed ranges from 17-20 M/s and higher. Sand is one of the main types of soils in the
desert soils region and differs from other soils by its light sandy and light loamy mechanical
composition. Because the mother material of these soils are Aeolian deposits. Such properties
of soils lead to the modification and formation of morphological features, volume weight,
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physical and chemical composition, water permeability and other properties in them. Sandy
soils of the desert region develop under the influence of specific processes of soil formation.

Nowadays, sandy-desert soils are used in irrigated agriculture in some areas of
Kashkadarya, Surkhandarya, Bukhara, Khorezm regions. For example, agricultural crops
(cotton, cereals, alfalfa, vegetable crops) are grown on newly acquired soils of sandy-desert
of the Karakul, Olot, Jondor, Romitan, Peshkin, Karovulbazar districts of Bukhara region.

Scientific research on the genesis, evolution, properties, mechanical composition, degree
and type of salinization, soil fertility of irrigated soils is carried out in our republic. In
particular, there was some research carried out about the evolution and fertility of irrigated
soils by R.K. Goziev, N.Y. Abdurakhmanov [2015], about the sanilization types and degrees
along with water-efficient salt washing technologies by M.H. Khamidov, K.Sh. Khamraev
[2017-2019], about the scientific basis for assessing the fertility of irrigated and fertile soils
by Yu. Abdurakhmanov [2015-2020], about description of irrigated sandy desert soils and
problems of increasing soil fertility, their storage, protection and restoration by H.T.
Artikova, R. Yunusov, M. Istamova [2018-2021]. Measures to increase the fertility of
irrigated grassland soils of the desert zone, the mechanical composition of the soil, humus,
mobile phosphorus and potassium, the amount of water-soluble salts, the degree and types of
salinization, deposition of gypsum and gravel layers were studied by R. Yunusov, H.H.
Salimova, U.H. Ruziev, Z.A. Ataeva [2018-2021]. Research about the assessment of the
quality of irrigated desert-meadow lowland and gypsum soils was conducted by I.J.Ruzieva,
R.B. Khoshakov, I.N. Khaitov [2020], whereas Makhkamova, O.H. Abduzhalilova [2021]
worked on the soil salinity of the desert areas, Sizot waters and qualitative composition. But
sandy desert soils are insufficiently studied in terms of their genesis, evolution, mechanical
and mineralogical composition, texture and properties, salinity, degradation.

Depending on the natural fertility of the desert zone soils and the climatic conditions of
the soil, man can change depending on their needs. Today, the soils of the desert zone
represent a large reserve for agriculture, and most of the soil composition of the desert zone
contains carbonates and water-soluble salts. The water-physical properties of soils are good,
but the biomass that accumulates at the expense of plants also accumulates at the expense of
their roots. That's why increasing the vegetation cover in desert conditions, improving the
water-physical properties of the soil and the fertility of sandy desert soils is one of the urgent
tasks.

2 Materials and methods

Field experiments were conducted in the conditions of recently developed sandy desert soils
of the Jondor district of Bukhara region. In order to determine the genesis of the soil,
morphological characteristics, mechanical composition, total and mobile amounts of
nutrients, type and levels of salinity, plots for pit (transverse) plowing of the soil were
selected and plowed.

The research is carried out in field, laboratory and chamber conditions in accordance with
standard methods generally accepted in soil science. Geographical, genetic, historical
comparative, lithological-geomorphological, chemical-analytical and profile methods were
used in the study, as well as mathematical and statistical analysis was carried out, the data
obtained were calculated on the basis of the dispersion method using the Microsoft Excel
program.

Humus content was found out with L.V.Tyurin method (GOST-26213); gross nitrogen
according to the Keldal method; phosphorus and potassium in one sample according to the
Meshcheryakov method; mobile (nitrate) nitrogen according to the Granwald-Layu method;
mobile phosphorus in 1% ammonium carbonate solution B.P.By Machigin's method; p in a
variable potassium flame photocolorimeter. V.By Protasov's method; chemical, physical
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analysis of soil, determination of water-soluble salts (Soyuzniksi, 1963, 1977), mechanical
(granulometric) composition of soil N.A. revealed in Kachinsky district.

3 Results and discussion

Samples of soil cuttings were taken and analyzed in the Jondor area in order to determine the
mechanical composition of coarse desert soils. Analysis of the data obtained shows that the
cross-section of db-120 was 15.41% of physical clay (<0.01 mm) in a layer of 0-21 cm, while
13.12% in a layer of 21-35 cm. According to its mechanical composition, two layers also
turned out to be sand. As the soil layer deepens, the amount of physical clay begins to
decrease, and the mechanical composition of the lower layers is compacted sand (Table 1).

Table 1. Mechanical composition of irrigated sandy-desert soils

name according
contents of soil particles in %, size in mm to the?
mechanical
composition
| S
. ayer S
slice depth, cm | w — ) S N\
v | s S < S < = 2
N i S < S < = S g
S| Q = v = Ta) S = =
A y . = = = v} <
< < S pu < .2
< 2
=
9
0-21 0.1 | 0.1 [42.3142.08] 2.25 | 5.62 | 7.54 | 15.41 sandbar
120 21-35 ] 0.1 ]0.1[33.56]53.12] 1.36 | 5.57 | 6.19 | 13.12 sandbar
35-75 0.1 (0.1 3748 539 | 1.2 | 3.12 | 4.1 | 8.42 | compacted sand
75-140 [0.26]0.23| 34.11 | 56.87 | 0.71 | 2.23 | 5.59 | 8.53 | compacted sand|
0-24 0.1 | 0.1 |40.56[45.18| 2.11 | 5.34 | 6.61 | 14.06 sandbar
140 24-38 10.24|0.26]36.32 | 52.1 | 2.06 | 3.99 | 5.03 | 11.08 sandbar
38-69 [0.14]0.18| 38.06 | 48.6 | 1.98 | 4.89 | 6.15 | 13.02 sandbar
69-136 [0.15] 0.1 | 43.6 | 46.83 | 0.83 | 2.67 | 5.82 | 9.32 | compacted sand|
0-25 0.1 |0.57[38.63| 35 | 5.21 | 9.55 |10.94| 25.7 light sand
119 25-53  10.14]0.31]37.91 | 36.66 | 5.08 | 8.68 | 11.22 | 24.98 | light sandbar
53-77 10.1]0.1|33.4152.16| 1.26 | 591 | 7.06 | 14.23 sandbar
77-144 10.14] 0.1 | 34.86|53.42| 1.13 | 433 | 6.02 | 11.48 sandbar

According to the data from the layers, the mechanical composition of layers 0-24, 24-38
and 38-69 cm is the same, that is, cumlock, and only in the 69 — 136 cm layer the mechanical
composition of the soil was detected as compacted sand. With a numerical cross-section of
ZR-119, it turns out that the mechanical composition of the soil layers is also the same as
with the above sections. The use of sandy desert soils in agriculture - the cultivation of various
crops, irrigation, processing, application of various fertilizers, as a result of plant residues
changes the mechanical composition. The content of humus, general and mobile nutrients in
the composition of irrigated sandy-desert soils was determined. According to the data obtain
during our studies, the humus content in the 0-21 cm layer of the db-120 soil section was
0.487%, the total amount of NPK was 0.033; 0.094 and 1.634%. It turns out that in the case
of mobile phosphorus it is very low, and in the case of variable potassium it is low. As the
soil layer deepened, the amount of humus, general and mobile nutrients began to decrease.

It was found that PK-140 contains approximately the same amount of humus, total and
mobile nutrients as the above-mentioned section in the soil section layers (Table 2).
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It was found that in the ZR-119 cross-section of the soil, the humus content is 0.750% in
the 0-25 cm layer, while the total amount of NPK is 0.053; 0.088; 1.728%, respectively. The
phosphorus content in Kharakachan was 10.0 mg/kg, and the exchangeable potassium was
281 mg/kg. Soil analysis on all three soil sections shows that the content of humus and mobile
phosphorus is very low, since they belong to the group of soils with a low content of
exchangeable potassium.

Table 2. The content of humus, general and mobile nutrients in irrigated sandy-desert soils

slice | depth, in % relative to soil weight active forms, mg/kg
cm humus N P K P20s K20
0-21 0.487 | 0.033 | 0.094 | 1.634 14.5 272.0
120 21-35 0.351 | 0.028 | 0.072 | 1.482 6.3 215.0
35-75 0.250 | 0.024 | 0.056 | 1.116 4.9 172.0
75-140 | 0.175 | 0.016 | 0.051 | 0.755 4.0 136.0
0-24 0.524 | 0.038 | 0.090 | 1.815 8.6 298.0
140 24-38 0.461 | 0.033 | 0.081 1.656 7.3 254.0
38-69 0.340 | 0.030 | 0.061 1.471 5.3 214.0
69-136 | 0.164 | 0.015 | 0.054 | 0.825 4.9 148.0
0-25 0.750 | 0.053 | 0.088 | 1.728 10.0 281.0
119 25-53 0.510 | 0.037 | 0.072 | 1.446 7.1 214.0
53-77 0.330 | 0.026 | 0.058 | 1.041 5.4 163.0
77-144 | 0.134 | 0.010 | 0.043 | 0.732 4.8 118.0

The type and level of salinity of sandy desert soils was determined. According to the
analysis of the data obtained, the db-120 cross-sectional soil layers remained dry by 0-21 cm,
the amount of dry residue decreased by 0.444% as the layer deepened. It was found that by
the type of mineralization it is a chlorinated—sulfated salt solution (Table 3).

The cross—section of the soil PK - 140 was 1.540% of the dry residue in the 0-24 cm layer
and 0.890% in the 24-38 cm layer. As the soil layer deepened, the amount of dry residue also
decreased to 0.402% in the lowest layer (69-136 cm). This is a soil cutter that belongs to the
chlorinated —sulfate type in accordance with the typical type of salinization.

Table 3. Water absorption content in irrigated sandy-desert soils (estimated as % of dry soil weight)

Salinity

o dry (CV/SOs)
% Dgﬁh’ residue ,|[HCOs| Cl | SOs | Ca | Mg | Na* 5
% <

:_fé type

0-21 0.444 10.0122] 0.050 | 0.206 | 0.03 | 0.003 | 0.096 | 0.24 | x-c

120 21-35 0.321 |0.0122] 0.038 | 0.158 | 0.02 | 0.003 | 0.076 | 0.24 | x-c

35-75 0.264 |0.0122] 0.031 | 0.125 | 0.02 | 0.003 | 0.056 | 0.25 | x-c

75-140 | 0.160 |0.0122]|0.018 | 0.077 | 0.015 | 0.003 | 0.030 | 0.23 | x-c

0-24 1.540 |0.018 | 0.241 | 0.690 | 0.168 | 0.084 | 0.142 | 0.35 | x-c

140 24-38 0.890 | 0.018 | 0.136 | 0.400 | 0.084 | 0.041 | 0.113 | 0.34 | x-c

38-69 0.438 | 0.012 ] 0.060 | 0.220 | 0.040 | 0.025 | 0.056 | 0.27 | x-c

69-136 | 0.402 | 0.012]0.049 | 0.211 [ 0.042 | 0.023 | 0.046 | 0.23 | x-c

0-25 0.584 |0.012]0.084 | 0.264 | 0.056 | 0.026 | 0.072 | 0.32 | x-c

119 25-53 0.400 | 0.012]0.056 | 0.182 | 0.044 | 0.022 | 0.036 | 0.31 | x-c

53-77 0.256 | 0.006 | 0.021 | 0.134 { 0.020 | 0.010 | 0.038 | 0.16 | ¢

77-144 | 0.162 | 0.004 | 0.018 | 0.092 | 0.015 | 0.010 | 0.021 | 0.20 | ¢

The cross section of ZR-119 also showed the greatest amount of salts in the soil layers,
i.e. 0.584% in the 0-25 cm layer and 0.400% in the 25-53 cm layer. According to the analysis
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of the obtained data on the level and types of soil salinity, it was found that the coarse—grained
desert soils of Bukhara region are slightly saline and in some places moderately saline, and
by salinity type belong to the group of soil with chlorinated-sulfate and group of highly saline
soils.

Even though the mechanical composition of these soils is light, productivity is very low,
salinity is low, and in some places it is moderate low, crops with certain amount are grown
and yielded. It is necessary to introduce various agro-innovation technologies in order to
increase soil fertility and to obtain high-quality products.

4 Conclusion

In conclusion, we note that in the areas of the Jondor district of Bukhara region, newly
developed sandy desert soils are common, and by their mechanical composition belong to
the group of light (complex sands and kumlok????) soils characterized by a very low content
of humus, general and mobile nutrients. They belong to slightly saline type and moderately
saline in some areas, highly saline type and the chlorinated-sulfate type by salinity, which
are widely used in agriculture, mainly in the cultivation of cotton, autumn larch and other
crops.
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