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HyxaT 3KMHM Tabcupuja aMMOHMWIANM Ba HUTPATIM
a30T MWUKLOPUHWU OpPTULIM Xam Tynpokga ochaTnapHUHT
3PULLIMHKN KyYailTmpaan Ba OYHUHI HaTuxacupa Tynpokga
XapakaTyaH octhop Mukgopu owaan. by aca HyxatgaH
KennH HaakaT TYMPOKHUHT a30T pexumu, 6anku gocdart
peXxuMu xam axwmnnaHuwnaaH gapak 6epagu.

HyxaTt ycumanrun yuyH myxum o3vk mojaganapfaH 6vpu
6y anMallMHyBYaH Kanuil xucobnaHagu. AnMallvHyBYaH
Kanuil MUKAOPU XaM HyXaT 3KWHW TabCcupuaa YCyB LaBpu
faBomMua mxKobuin ToMoHra y3rapaaun. by xonat TynpoKHUHT
MKKana Katnamuja afiMmallnHyBYaH Kanuii MUKLOpM ypTaya
238 mr/kr, xaiifoB oCcTu KaTnammaa 176 mr/kr 6ynraH 6ynca,
HYXaT 3KUHU AUTMILUTUPMG OfIMHTaHAaH CYHT By KypcaTkuy
KaTnamnap Oyinya 257 Ba 192 Mr/Kr HW TawKua aTaum, 6y
Kypcatruynap moc pasuwga 8,0 sa 9,1% ra owwiraHAnru mab-
nym éyngu.

Xynoca. HyxaT 3KMHUHWHI TYNPOK arpokMmEBWin Tap-
Knbura Ttabcupu cesunapnn 6ynau. Hyxat skunraHfaH
CYHr Tynpokgarn xapakardyaH NPK 3nemeHTnapuHuHT
0-30 cm Katnammpja cesunapiun fapaxaga opTraHinuru Kang
KunnHau. byHga Tynpokpary xapakatyaH 03K Mopganap
MUKOOPUHW Y3rapuilin KyunmpokK HamoéH 6ynau. Tynpok
apuTmacm MyxuTtu Tapkubura (pH) HyxaTt 3KMHU y3 TabCu-
puHKM KypcaTMagun. by aca y3 HasbaTua HyxaTfaH KeliuH
TYNPOK 03MK PEXMMU AXLWUNaHWULWK Xucobura anMatunab
IKMLLAATN 3KUHMAPHUHT O3UKMaHWLIW, YCULL Ba PUBOX/a-
HULLW YUYYH Kynai lWapouT sparagu.
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MELIORATIVE CONDINTION OF THE SALINE SOILS OF THE LOWLANDS
RIVER AMUDARYA

Annotation. The article highlights the reclamation state ofthe soil cover ofthe lower river. Amu Darya. As a result
ofthe studies, the main properties ofthe soils ofthe region were clarified. The studied materials revealed thefeatures of
hydromorphic soils degradation, desertification, and high content ofreadily soluble salts. The main factors limiting the
fertility ofirrigated soils were also identified. The cited materials on some soil properties will reveal thefeatures and es-
tablish the modern reclamation state ofsoils in the Khorezm region.

Key words: meadow soils, desertification, erosion, fertility, salinization, degradation, sediments, groundwater.

AHHOTauuA. B cTaTbe OCBellaeTCAa MeNMOPaTHBHOE COCTOSHME MOYBEHHOTO MOKPOBA HW30BWIA p. AMygapbu. B
pesynbTaTe UccnefoBaHuMiA GblaM yTOYHEHbI OCHOBHbIE CBOCTBA MOYB pernoHa.lNo usyyeHHbIM MaTepuanam BbISIBNEHbI
0COGEHHOCTU TUAPOMOPCHBLIX MOYB: Aerpfauus, OnycTUHOBAHWE, BbICOKOE COAEp>KaHue NerkopacTBOPUMbIX COMeil.
Tak >Ke BblIsiBNeHbl OCHOBHble (DAKTOPbl, MIMMUTHUPYHOLLME NAOLOPOAME OpOLIaeMbix Mous. MpuBefeHHbIe MaTepuanb
MO0 HEKOTOPbIM CBOCTBAM MOYB MO3BONAT PACKPblTh OCOGEHHOCTM U YCTAHOBUTbL COBPEMEHHOE MeNnopaTWBHOE
COCTOsIHME MOYB XOPe3MCKoi obnacTu.

KntoueBblie cnoBa: AyroBble MOYBLI, ONYCTbIHABAHWE, 3p0O3usi, MA0AOPOAWe, 3acOoNeHue, Aerpajauusi, OTNOXKEHUs,
rPYHTOBbIE BOAI.

AHHOTauua. Mauonaga uyin Amygapé Tynpoy UOnnaMAapuHUHT MenuopaTue yonaTw épuTunrad 6ynuo,
TaguuMuoTnapia MUHTaLa TYNPOLUNAPUHUHT acoCuil XycycusiTnapu ypraHunrad. TaguuuoT MabaymoTnapra Kypa,
rMAPOMOpM TYNPOLIAPHUHT y3ura Xoc BynraH: rymycra kambarannatwuysu, YynnaHuLinap, touopu Muugopsa cysfia OCOH
3pyBYaH TY3NaPHWUHT MaBXXYAMUIX Lailg sTuarad. KenTupunrad MmabaymoTnap aipum TYnpoLiapHUHT XyCyCcusTNapuHu
04nb6 Gepullra xmsmaT Luunaam Ba Xopasm BUNOATY TYNpoLnapuHi 3aMOHaBunii MennopaTws yonaTuHu Genrunaigm.

KanuT cysnap:yTnouu Tynpowuaap, YyanaHul, po3us, yHyMAOPUK, LypiaHuLl, kambarannallys, Tumusuuiap, cusoT
cysnapu

Introduction. Effective land management and land use
planning continues to be the most pressing land issue. In this
regard, in the present which is assigned a primary role in the
conduct of observations of the ameliorative state of the land in
vanous natural and anthropogeni’c conditions ofthe republic. In
order to improve the ameliorative state of the soils of the lower
reaches of the Amudarya, it is necessary to develop a system
of measures to preserve and improve soil cover, recultivate
disturbed lands, land a little productive land, protect the soil
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from wind erosion, secondary salinization and waterlogging,
desertification and prevent other negative phenomena.
The object of study and me~ds for totii*

implementation. The dbject of ~ e study is tte s°il cover of
the ancient Amudarya delta - KKhorezm® region, which is an

inter-désert irrigated oasis. The Khorezm oasis is locatéd irithe
northern part of Uzbekistan, in the desert zone. The research

is based on the comparative-geographical method [1]. At the
stage of conducting field research, morphological methods
were used [2]. The use ofinstrumental methods associated with
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laboratory studies of selected samples, which were carried out
in the analytical center ofthe Research Institute of Soil Science
and Agrochemistry according to generally accepted methods
3, 4].

[ R]esults and their discussion. The territory of Khorezm
region is located mainly on the ancient alluvial sediments
of the Amudarya. Soil formation in the Khorezm region
proceeds mainly against the background of a stable, centuries-
old oasis hydromorphic moisture regime. Recent studies
have shown that nowadays meadow alluvial soils, including
irrigated ones, are the most common on the ancient alluvial
plain. The increase in their area in the ancient alluvial as well
as the modern Amudarya plain was due to the development
of difficult-reclaimed soils, such as meadow and marsh-
meadow salt marshes, as well as sands, much of which, after
fundamental amelioration, is involved in irrigated agriculture.
Meadow and marsh-meadow floodplain-alluvial soils, largely
involved in irrigated agriculture, form in the floodplain of the
Amudarya. In inter-channel sediments in a number of areas,
except for meadow alluvial soils, marsh-meadow and marsh
soils and salt marshes are formed [5]. At present, the soil
cover of the Khorezm region is represented by the following
soils: gray-brown and gray-brown-meadow (on the bedrock
eluvium), meadow, marsh-meadow, salt-meadow and marsh
meadow saline (on the bedrock alluvium and eluvium). The
most common soils in the Khorezm region are meadow, among
which there are irrigated and virgin-fallow differences [6; 7].

Meadow soils are formed at a depth of groundwater of
1-2 (3) m, which actively influence soil formation processes.
Their mode on the ancient surfaces of the delta is irrigation-
alluvial, on modern - alluvial and floodplain-alluvial, on
irrigated arrays of the Zaunguz Karakum and Tashsaki plateau
- irrigation. The highest standing of groundwater is observed
during the period of washing and vegetative irrigation.

The high standing of groundwater is accompanied by
waterlogging of the lower part of the profile, which leads to
the creation of anaerobic conditions and the development of
redox processes, to the formation of acidic and oxide forms
of iron, aluminum, manganese. In the soil profile, rusty brown
and brownish-black gley spots are formed. The high level of
standing of saline groundwater creates prerequisites for the
development of secondary soil salinization. Consequently,
meadow soils, both during development and operation,
should be sufficiently provided with an efficiently functioning
collector-drainage network.

Irrigated meadow soils occupy the dominant value in the
land fund of the Khorezm region [8]. Irrigation has a great
influence on the formation of these soils, along with the
existing hydrogeological conditions. Mechanically, it can be
diverse - from sandy sands and sands to heavy loams and clays.
Below the arable horizon, more often in old-irrigated and less
often, in new-irrigated soils, a so-called sub-arable horizon
is formed, characterized by increased compaction and coarse
lumpy structure. It also contains roots of vegetative vegetation,
and with a strong salinization of the soil - speck of salts.In
old irrigated meadow soils, the upper part of the profile is up
to 60-70 cm. and sometimes even deeper, it is composed of
agro-irrigation sediments. Humus-accumulative horizon in old
irrigated meadow soils reaches the power of the agro-irrigation
horizon. Inthe newly irrigated waters it is somewhat shortened
(up to 40-50 cm), and in the newly mastered it only sometimes
goes beyond the limits of the arable horizon (Figure-1).

The mechanical composition of the humus and transitional
horizons, as well as arable, may be different. On the alluvial
plains, they have a sharply layered character by mechanical
composition.

32 OZBEKISTON ZAMINI

The humus content in the arable horizon of irrigated
meadow alluvial soils varies widely (from 0.4-0.7 to
1.0-1.3%), which is primarily due to the mechanical
composition of these horizons, as well as the formation
conditions soil and its evolutionary development. It should be
noted that currently irrigated meadow soils are often depleted
in organic matter. In most of these soils, the humus content
is less than 1% (Figure-2). Especially it is small in soils of
sand and sandy sand. The content of gross nitrogen varies in
a very wide range: from 0.02-0.09% in newly irrigated and
newly developed soils to 0.03-0.13% in old-irrigated. The CO2
content of carbonates in meadow soils is 6.2-7.3%. Calcium
carbonate is predominant in carbonates, in some horizons -
magnesium carbonate.

Gypsum - less than 1%. In terms of salinization, irrigated
meadow soils are different: from slightly saline (sometimes
washed) to strongly saline with very saline and salt marshes.

There are few virgin-fallow meadow soils on the alluvial
plains. They are located in small areas and have different
texture, sharp layer profile and usually strong salinization.

Humus-accumulative horizon in virgin meadow alluvial
and floodplain-alluvial soils covers sod and under sod
horizons, in fallow soils -former arable. It is grayish-brownish,
radicular. It accumulates a lot of salt, especially on the surface.
The humus content in the upper horizons of heavy loamy
soils reaches 0.6-1.8%, and in light loamy - sandy loamy soil
- 0.3-0.9%, nitrogen - 0.025-0.06%. With depth, the humus
content decreases to 0.3-0.6%. The distribution of carbonates
in the profile is uniform (6.0-6.8%). Calcium carbonate
predominates in carbonates, in some horizons - magnesium
carbonate. The virgin-fallow meadow alluvial soils are highly
saline with marsh spots, virgin meadow floodplain alluvial -
low and medium saline, virgin meadow soils on eluvium of
tertiary rocks Zaungus have different salinization.

Marsh-meadow and marsh soils form in local depressions
and along the shores of lakes when groundwater is located
closer than 1 m. newly irrigated, newly developed and virgin-
fallow differences are distinguished among the marsh-meadow
soils. There are marsh-meadow soils throughout the region,
although they have a small area.

Newly irrigated and newly developed bog-meadow soils,
unlike virgin-fallow, have an arable horizon with a thickness
of 28-30 cm. The upper part of the profile of both virgin and
irrigated bog-meadow soils is represented in space by various
textures - from heavy loam to sandy loam. The lower part of
the profile is slightly layered. Unlike meadow soils, in marsh-
meadow and marsh, the gley horizon is high, within 40-60 cm.
Humus, staining in irrigated marsh-meadow soils coincides
with the arable layer (28-30 cm). The humus content here
is 0.6-1.4%, gross nitrogen 0.04-0.075%. Profile carbonate
uniform - 6.3-6.6%. Calcium carbonate prevails in carbonates.
The marsh-meadow soils of the modern alluvial plain of the
Amudarya are saline in the weak and medium degree.

Solonchaks form inintra-oasis, poorly drained, depressions
on the ancient alluvial (lake) sediments of Daudan, on young
sediments of the modern flood-plain alluvial plain of the
Amu Darya and in the inter-row depressions of the Zaunguz
Karakum on the eluvium of bedrock. Among the salt marshes
are typical and swamp-meadow. They are formed at the
depth of groundwater, respectively, 1-2.5 and 0.5-1 m, i.e.
with moderate and excessive soil moisture. For typical and
marsh-meadow salt marshes, an elevated humus content is
peculiar. Humus in typical salt marshes is a relic, since modern
conditions preserve previously created increased amounts
of organic matter and do not contribute to the accumulation
of new ones. The humus content in these soils reaches
0.5-1, and sometimes 1.9%. With the depth of the profile, its
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content decreases to 0.4-0.5%. Gross nitrogen is 0.04-0.08%.
Profile carbonate uniform - 9-10%, gypsum - 1.3-3%.

Desert sandy soils are formed on the sands that are
widespread in the Khorezm region. Sands are divided by
genesis into alluvial and indigenous. Alluvial sands are formed
as aresultofwaving ofthe ancient channel sediments ofDaudan
and Daryalyk and modern sediments of the Amudarya, and
the bedrock - in the aeolian processing of the eluvium of the
Zaunguz Karakum, Kyzyl-kum and Tashsaki plateau bedrock.
Earlier, the sand massifs were located along the Daudan and
Daryalyk beds and had a hilly relief, were densely covered
with vegetation in the form of Karelinia, tamarisk, yantak,
sandy sedge, etc. Desert sand soils formed on the slopes. In
the inter-humid depressions, fine spots of salt marsh were
found. Groundwater under the ridges lies at a depth of more
than 10-15 m. In the Zaunguz Karakum, in the checks, the
groundwater approaches the surface, and sometimes pinch
out. In desert sandy soils, raises a very low content of humus
(0.04-0.26%) and carbonates (0.04-1.43%). Inthe soils, humus
and carbonate decreases are somewhat higher, respectively,
0.26-0.45% and 0.4-3.9%. Here, at a depth of half a meter, an
illuvial carbonate horizon is formed.

Gray-brown soils on the territory of the Khorezm region
are found in its southeast corner, on the Tashsaki plateau. They
are formed on tertiary eluvium. The power of the soil profile
ranges from a few centimeters to one meter, sometimes more.
The depth of groundwater is more than 5-10 m. According to
the mechanical composition of the soil, mainly sandy-sandy,
to some extent skeletal. Humus in these soils is small - in
the upper horizon from 0.15 to 0.36%, nitrogen 0.02-0.04%.
Carbonates in the illuvial horizon of 5-6%, in others - 3-4%.
The amount of gypsum in the lower horizons in front of the
slab reaches 27-33%. The humus content in the upper horizon
ofthe soil (arable) has increased in comparison with the initial
gray-brown ones: in sulfur-meadow-meadows up to 0.4-0.8%,

in meadow -lands up to 0.6-1.1%. In the lower horizons of
these soils, humus is very small — 0.2-0.3%. Nitrogen in the
upper horizon 0.02-0.03%, in the lower - 0.01-0.02%. Irrigated
gray-brown soils are slightly saline and washed.

The main measures to improve soil fertility is a set of land
reclamation activities:

- The territory ofthe region is characterized by a very weak
natural outflow of groundwater. In this regard, all irrigated
lands are subject to secondary salinization. Cultivation of
cotton and related crops of cotton crop rotation requires the
implementation of agro-technical and ameliorative measures
to eliminate the negative effects of excess toxic salts in the soil
on the growth, development and yield of agricultural crops;

- The level of saline groundwater has a significant effect on
the ameliorative state of irrigated land. To prevent secondary
soil salinization, it is advisable to keep the groundwater below
the critical level, i.e. beyond the second meter. The most
promising ofthese is the combined drainage consisting of open
horizontal drains with vertical boreholes;

- Meliorative condition of the soil will not improve without
their preventive washing. In this regard, on all irrigated soils,
depending on their mechanical composition and degree of
salinity, it is recommended to carry out irrigation with a norm
0f3.0-9.0 thousand m3ha (with 100% water availability) or 2.0
to 7.0 thousand m3ha (with 75% water supply). Conducting
washing irrigation must be timed for the autumn-winter period
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MOP®ONOI K BEJTTNJTAPU

AHHOTauua. Malonafa TYNPOLHUHT MOPONOrNK Genrmnapn yHUHT Xocca-XycyCcusiTnapuHi y3naa akc T TupnLn
Ba Tynpouua Tascug 6epuwiga Myyum LuarHocTUK OMuUn aKaHauru MuHréynoy, Tymanu [Cyn6or Maccusu cyropunaguran
yT/aoun TynpounapuaayTkKasuiraH TaguuuoTnap Muconuaa o4nb 6epunraH.

KanuT cy3nap: Cyropunagurad Tynpounap, Mmoponoruk 6enrunap, rugpomopd Tynpounap, aniosuan éTumsuunap,
yT/oun Tynpouaap, MexaHuK Tapkub, LuaTnam paHru, Tynpow Ty3uauLLu.

AHHOTauuA. B cTaTbe KpaTKO OnMcaHHbl MOPGONOrMYeckMe NpuU3HaKy MOYBbI OTpadKatwlyne ee CTPYKTYpY W
CBOICTBA, @ TOT (hakKT, YTO OHASABAAET CSA BAXKHbIM ANArHOCTUYECKUM (DaKTOPOM NPy ONMUCaHUM NOYBbI, pacKpbiBaeTCs
Ha NpPUMepe UCCNefoBaHUi, NPOBEAEHHbIX HA OPOLLIAEMOro NyroBble nousax MUHroynakckoro paioHa maccusa ynb6ar.

KnioueBblie cnoBa: OpoluaeMbie MO4Bbl, MOPGOAOrMYECKMEe MPU3HAKK, TMAPOMOPNYECKME NOYBLI, anoBUabHbIE
OT/IOXKEHUA, NYroBble MOYBbl, MEXAHWYECKMNIA COCTaB, LBeT CNosi, CTPYKTYypa NoyBbl.

Abstract. The article briefly describes the morphologicalfeatures ofthe soil reflecting its structure and properties, and
thefact that it is an important diagnosticfactor in the description ofthe soil is revealed by the example ofstudies con-
ducted on the soils o fthe Mingbulak district o fthe Gulbag massifofthe irrigated meadow.

Key words: Irrigated soils, morphologicalfeatures, hydromorphic soils, alluvial deposits, meadow soils, mechanical

composition, layer color, soil structure.
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