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THE IMPORTANCE OF SOIL SOLUTION IN NUTRITION OF
PLANTS, SOIL FERTILITY AND THE METHODS OF ITS SELECTION

Soil solution is the main source of nutrients for plants. In natural soils, the
soil solution is under the influence of a solid, gaseous phase and a natural
vegetation cover. Whereas in irrigated soils, the natural factors affecting the soil
solution include also the techniques of agrotechnics (soil cultivation, application
of fertilizers, irrigation, etc.).

The soil solution is a liquid phase of the soil containing dissolved salts,
organic and organo-mineral compounds, dissolved gases and the finest colloidal
sols. The main chemical and biological processes in the soil can be carried out
only in the presence of free water.

When studying the soil solution, we should not confine ourselves to
studying only the solid phase of the soil. It should be supplemented with
scientific materials on the liquid and gaseous phases of soils. Because all three
soil phases are constantly interconnected. Especially from the point of view of
agrochemistry and plant nutrition all the properties of the soil solution, such as
concentration, chemical composition, osmotic pressure and their changes, must
be known.

However, the soil solution and its properties in the soils of Uzbekistan,
especially in irrigated soils, have not been studied at all. In this connection, the
isolation and study of a soil solution of irrigated soils is an urgent task of
modern agriculture.

The importance of studies of soil solution under pressure from natural and
anthropogenic factors is that the soil solution can be optimized for plant
nutrition. To do this, you need to identify the soil solution, determine its
composition and develop special recommendations. Proceeding from this, we
made attempts to isolate the soil solution of irrigated automorphic and
hydromorphic soils of the serozem belt of Uzbekistan. For this purpose, the
results of the study of soil solution in the world practice have been studied and
generalized.

To isolate and study soil solutions, depending on the conditions and tasks
of the study, various methods are used in world practice.

1- group of methods: isolation and study of soil solution by means of
water extracts, i.e. Extraction of the solution by adding water to the soil in an
amount significantly higher than the weight of the soil (the often used ratio is
soil:water=1:5). The compositions of soil solutions and water extracts are very
different. Therefore, at present, aqueous extracts are used mainly to characterize



the content of readily soluble salts and sometimes to determine a number of
readily available nutrients.

2- group of methods: isolation of the solution from the soil in a relatively
unchanged form. To isolate the soil solution from a sample previously selected
from the soil profile, it is necessary to overcome the interaction force between
the solid and liquid phases. Therefore, all methods are based on the use of
external force: 1) press pressure; 2) pressure of compressed gas; 3) centrifugal
force; 4) displacing ability of various liquids. Practically in modern soil
research, pressing of a solution or displacement by a replacement liquid is most
often used.

3- group of methods: lysimetric, acting on the principle of replacing and
displacing soil solutions with thawed and rainwater. To quantify and study the
composition of solutions leaking through the soil, lysimeters of a different
device are used.

4- group of methods: direct studies of the water phase in soil of natural
occurrence in the field. In recent years, the development of potentiometric and,
in particular, ionometric methods makes it possible to carry out these studies
more widely, to determine a wide range of ions, measuring their activity in the
soil.

The replacing liquid method was historically the first in the practice of
isolating and studying soil solution. Proposer T. Schlesing used as a displacer
water. Insufficient completeness of displacement, shortcomings in the definition
of the boundaries of the outflow of soil solution of this variant led to the search
for other displacers, in which V.I. Ischekerov selected ethyl alcohol. Later, the
technique of displacement of the soil solution was modified by N.A. Komarova,
who also used mainly ethyl alcohol as a propellant.

The Ischekerov-Komarova method proved to be very convenient to use
(including in the expeditionary version), which led to its widespread use.
Therefore, we chose a method for displacing the soil solution with a replacement
liquid, in particular technical ethyl alcohol. For this purpose, a device consisting
of a plastic tube with an internal diameter of 45 mm and a length of 100 cm was
created.

The tube is filled with a mixture of the investigated soil with purified
quartz sand: ethanol is poured in portions of 10-20 ml every two hours. The
released soil solution is analyzed for the presence of alcohol organoleptically or
with the aid of a solution of ammonium hexanitrate citrate (NH;).Cit (NOz3)s,
which gives a pink color in the presence of alcohol. The undoubted advantage of
this method is the possibility of obtaining a soil solution even at low humidity of
the samples.

The method of isolation by liquid does not guarantee the invariability of
solutions during the isolation process and characterizes only a certain degree of
approximation of their composition to the composition of real soil solutions.
Determination of the total composition of soil solutions obtained in one way or
another usually does not cause difficulties, since there are colorimetric, atomic
absorption, ion-selective and other methods of analysis.



Thus, from the point of view of agrochemistry, the isolation and study of
soil solution has an exceptionally important role in the fertility of soils and the
creation of an optimal diet for plants.
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AHHOTALUSA
I''Typaes, C.Cuaukosn

3HAYEHHUE IOYBEHHOT'O PACTBOPA B IMTAHUE PACTEHUI,
IJ10A0POANM ITOYB U METO/IbI EI'O BBIAEJIEHUSA

N3y4yeHo 3HaueHHE II0YBEHHOTO pacTBOpa B IHWTAHWE PACTECHUH W
IUIOJOPOJAUMN TOYB C TOYKHM 3PEHMSI ArpOXMMHH. YUHTBIBASI ONBIT MHPOBOM
IIPaKTUKU BBIOpaH CHOCOO BBITECHEHHE IMMOYBEHHOI'O PAcTBOpa 3aMEIIAIOIICH
XKUIKOCTBIO, B YACTHOCTH TEXHUYECKUM 3THUIIOBBIM CITUPTOM.

AHHOTALUA
I'.'Typaes, C.Cuauxosn

TYIPOK SPUTMACHUHUHT Y CUMJIMKJIAP O3UKJIAHUIIINA BA
TYHPOK YHYMIAOPJIUTNIATU AXAMUATHU BA YHU A’KPATUDB
OJiniI YCIYBJIAPU

TynpoxK  SpUTMACMHUHT  YCUMIIMKJIAPD  O3MKJIAHWUIIM Ba  TYIPOK
YHYMIOPJUTUIATH aXaMUSITH arpOKMMEBUN HYKTau Ha3zapJaH ypranuwiau. JlyHé
aManuETH Taxpubacu acocujia TYMPOK SPUTMACUHU CYIOKJIHK, XyCYCaH JTHII
cupTH €pAamMua aKpaTUO OJIUI YCITyOu TaHJIaH]IH.



