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B crartbe mpezcTaBiieHbl pe3yabTaThl IKOJIOTO-
MECJIMOPATUBHBIX I/ICCHe}lOBaHI/Iﬁ 110 BOImpocamMm
Ka4€CTBCHHOI'O COCTOSIHUA ITOYB CYXHX crernen
PocToBckoii 001acTH NPU MCIOJIb30BAHUH
pa3IU4HBIX criocoOoB opouleHus. bes oporenus B
METPOBOM CJIO€ KaIITAaHOBBIX I10YB ¥ UX COJOHIIOBBIX
KOMILJIEKCOB II0 COZICP)KAHNIO TOKCHYHBIX COJIEH U
XJIOp-MOHA M0YBa OTHOCUTCS K CPEJHE3aCOICHHOH,
10 CyNb(haT-uoHY — c1a003aCOJICHHOM, B IAHHOM
Cllydae BO3MOKHO OCOJIOHLIEBAHHE, IPU 3TOM II0YBa
SIBJIACTCS COMIOHIIOM, KOJIMYECTBO BOOPACTBOPUMBIX
coueil coctaBmiio okoio 62 T /ra. Opolenne
JO’KIeBaHHEM HEe N3MEHHJIO KOJTHYEeCTBO HOHOB, IIPH
9TOM COJEpKaHUE XJIOP-UOHA YBETHYUIIOCH
MPaKTUYECKH B JBa pa3a, 104Ba CTaja
cnabozaconeHHol. B 0-100 cM croe nouBsI
KUCJIOTHOCTB, CyMMa HOHOB H CyJIb(aT-noHa
OCTAJIMCh IIPEKHUMH, OCOJIOHIIEBAHUS MPOGHUIISL
TIOYBBI HE MPOHU30LLT0. B ycIoBHsX MoNMBa 110
TIOJIOCaM PEeaKIys HOYBEHHOI'O pacTBOpa LIEIOYHAs —
pH=8,3, Komu4ecTBO XJI0p-HOHA OCTAIOCH
HEW3MEHHBIM, THIPOKapOOHAT-HOHA YMEHBIIHIOCH
NPaKTUYECKH B J[Ba pa3a, HATPUS — B TPH, IIPU STOM
MI0YBa OCTAaBAJIACh HE3ACOJICHHOM, OCOJIOHIIEBAHHE HE
HACTYIaJIo
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The article presents the results of environmental and
reclamation studies on the qualitative state of soils in
dry steppes of the Rostov region using various
irrigation methods. Without irrigation in a meter
layer of chestnut soils and their solonetzic
complexes, according to the content of toxic salts and
chlorine ion, the soil belongs to moderately saline,
according to sulfate ion - weakly saline, in this case
solonetzization is possible, while the soil is a
solonetz, the amount of water-soluble salts was about
62 tons / ha. Sprinkler irrigation did not change the
amount of ions, while the content of chlorine ion
almost doubled, the soil became slightly saline. In the
0-100 cm soil layer, the acidity, the sum of ions and
sulfate ions remained the same, and solonetzization
of the soil profile did not occur. Under the conditions
of irrigation in stripes, the reaction of the soil
solution is alkaline - pH = 8.3, the amount of chlorine
ion remained unchanged, bicarbonate ion decreased
almost twice, sodium - three times, while the soil
remained unsalted, salinization did not occur

Keywords: FERTILITY, IRRIGATION,
IRRIGATION METHODS, SALTINATION,
SALINITY DEGREE, SALT COMPOSITION,
SALTANIZATION

Introduction. Currently, in the context of import substitution, there is a

need to develop irrigation in arid conditions in arid and semi-desert zones of
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Russia, while there is an urgent need and need for a qualitative assessment of
such lands and not only their initial state, but also to have a reliable forecast for
various stages of development and agricultural use. [1-4]. It is very important
here to clarify and study the factors that do not contribute to or complicate the
development of the irrigation system and determine the possibility of changing
the qualitative state of irrigated lands.

Therefore, significant territories not only in the eastern and southeastern
regions of the Rostov region, but also in other territories of the arid zone of the
Russian Federation are of great importance for the development of both irrigated
and non-irrigated agriculture, which in turn will contribute to ensuring the
country's food security [4, 5].

Conditions and methods. The studies were carried out on chestnut and
chestnut solonetsous soils in the southeast of the Rostov region, the density of
which in a two-meter thickness ranges from 1.20 to 1.50 t/m2.

Experience scheme:

1. Sprinkler irrigation.

2. Irrigation by strips.

3. Non-irrigated area. Control.

Soil moisture varied from 11.35 to 20.20% of the dry soil
mass.Groundwater at a depth of 1.40-4.09 m. The hydro chemical composition
of irrigation water is bicarbonate sodium-calcium or sodium, the maximum
mineralization is up to 0.9 g/l.

During the experiment, corn for green mass, alfalfa for green mass, and
winter wheat were cultivated.

Results. Sprinkling did not change the amount of ions, the amount of
chloride ion almost doubled, and the soil began to be slightly saline.

In the soil layer of 0-100 cm, indicators of the qualitative state of the soll,
such as acidity, the amount of ions and sulfate ion, did not change, at the same

time, the amount of bicarbonate ion decreased by 1.5 times, and chloride ion
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increased by 2 times. Due to irrigation, salt reserves increased to 21 t/ha. Based
on this, it can be noted that, according to the ratio of cations, solonetzization of
the soil in this layer did not occur. In the soil layer of 0-200 cm, the content of
toxic salts increased, the soil turned out to be in the category of slightly saline,
in terms of the amount of chlorine ion - moderately saline, and solonetzization is
possible in this soil layer.

In the variant of the experiment, when watering in strips in a meter
horizon of the soil, the reaction of the soil solution was alkaline - pH = 8.3, the
amount of chloride ion was unchanged, the amount of bicarbonate ion decreased
almost two times, and sodium - three times. At the same time, the soil remained
non-saline and solonetzization was absent here.

On the whole, according to the salt profile, the condition of the irrigated
soil in strips in a meter layer was somewhat better than during sprinkling.

In the two-meter layer of soil, the ameliorative state, as well as in the one-
meter layer, remained stable, the amount of toxic salts decreased. The pH value
decreased from 8.50 to 8.26, the content of bicarbonate ion and chloride ion fell
1.5 times. In general, a significant desalination of the soil occurred in the two-
meter layer.

In the variant of the field experiment without irrigation in the soil layer of
0-30 cm, the pH increased from 7.8 to 8.2, the total alkalinity is 0.35 mg-eq,
which indicates alkalization of the arable layer.

The content of chlorine ion decreased from 0.33 to 0.22 meq, the sum of
ions remained at the level of 0.085% of the mass of dry soil.

In the 0-100 cm layer, the active acidity index increased from 7.90 to
8.15, the content of chloride ion increased by more than 4 times, and sodium
almost by five times.

The content of absorbed magnesium is 1.3% higher, absorbed sodium is
almost six times higher than with strip irrigation. According to the sum of toxic

salts and chloride ion, the soil was classified as moderately saline, and according
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to sulfate ion, it was slightly saline. According to the ratio of cations,
solonetzization of the soil is possible. According to the content of absorbed
sodium, the soil is solonetz. Stocks of water-soluble salts have increased almost
to 62 t/ha.

In a two-meter layer of a non-irrigated field, the pH increased from 7.90
to 8.14, the chlorine content more than doubled. According to the sum of toxic
salts and chloride ion, the soil became highly saline, and according to the
content of sulfate ion, it became moderately saline. The ratio of cations is 2.76,
which indicates the possibility of solonetzization of the soil. All this indicates
the need for immediate implementation of organizational, reclamation and
agrotechnical measures to reduce the existing and prevent new salt accumulation
in this layer.

The amount of toxic salts in the first meter of the profile in the sprinkling
variant was 0.089%, in the two-meter profile it was 0.255% (Table 1).
Therefore, in the 1-meter layer, the soil is non-saline, and in the 0-2-m layer, it
has passed into the category of slightly saline.

According to the ratio of Ca?*, Mg?* and Na* + K* cations, the risk of
solonetzization in a meter thick layer is excluded, but in a two-meter layer it is
possible.

When irrigating in strips, the amount of toxic salts decreased from 0.051
to 0.038%, which eliminated the danger of soil solonetzization both in the 0-1 m
layer and in the 0-2 m layer.

In the non-irrigated area, the amount of toxic salts in the first meter
increased to 0.355%, and the soil changed from weakly saline to moderately
saline, in the 0-2 m layer the soil changed from moderately saline to highly
saline.

According to the ratio of calcium, magnesium and sodium in the layers of

0-1 and 0-2 m, solonetzization of the soil is possible.
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Table 1 - Influence of the irrigation method on the degree of soil salinity in the
layer 0-100 and 0-200 cm

Layer, | X toxic Soil salinity Na*+ K* Grade
cm | salts,% | bythe | according By - s danger
amountof | tothe | content | Ca~"+Mg osolon-
toxic | content of | SO,%* kissing
salts CI
Sprinkling
medium | weakly no danaer
0-100 | 0.089 | non-saline | saline- saline- 0.385 ng
of salinity
naya naya
weakly medium | weakly
0-200 | 0.255 saline- saline- saline- 1.380 maybe
naya naya naya
Watering in stripes
0-100 | 0.051 |non-saline| MO0~ | oM~ 5o | NOdanger
saline saline of salinity
0-200 | 0.038 |non-saline| o non- 0.230 | Mo danger
saline saline of salinity
Non-irrigated area
medium | medium | weakly
0-100 | 0.355 saline- saline- saline- 1,790 maybe
naya naya naya
: . medium
0-200 | 0513 | Mahly | highly e | 2760 | maybe
saline saline naya

Correlations between the sum of water extract ions and the content of

individual ions showed that there is no linear relationship.

At the same time, due to the salt reserves in the 0-100 cm layer, a close

correlation was established between the sum of ions and irrigation methods. This

relatio

nship is expressed by the following equations:

Udozhdev. = 0.01x3 - 3.478x? + 6913 - 5E + 06 R = 0.659
Upbands = 0.023x3 - 142.5x? + 28328x - 2E + 08 R = 0.964
Uneorosh. = 0.002x3 - 17.36x? + 34474x - 2E + 07 R = 0.949

The presented assessment of correlations was made for the first meter of
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the soil layer.

Conclusion. Thus, when irrigated by sprinkling, the soil became slightly
saline; according to the ratio of cations, solonetzization did not occur in the 0-
100 cm layer.

When irrigating in strips over the entire soil profile in the 0-200 cm layer,
a significant desalination of the soil occurred, solonetzization was excluded.

In the non-irrigated area, the soil is slightly saline in terms of the amount
of toxic salts, solonetzization is possible in terms of the ratio of cations, and the

soil is solonetz in terms of the content of absorbed sodium.
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