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Abstract. The article highlights the use of bentonite clays, which are one of the non-traditional agricultural

ores, as fertilizers and obtaining high and high-quality crop yields, as well as a positive effect on changing

the mechanical composition of the soil, which is one of the important factors in increasing soil fertility.
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Annotatsiya. Magolada noan’anaviy agrorudalardan biri hisoblangan bentonit gillarini o‘g‘itlar sifatida

go‘llash hamda qishloq xo‘jaligi ekinlaridan yuqori va sifatli hosil olish hamda tuproq unumdorligini

oshirishning muhim omillaridan, tuppoq mexanik tarkibining o‘zgarishiga ijobiy ta’siri yoritilgan.

Kalit so‘zlar: Noan’anaviy agrorudalardan, ishqoriy bentonit, normal adsorbsiya, glaukonitlar, diatomitlar,

tripoli, seolit, bentonit, montmorillonit, mikro g‘ovaklilik xususiyati.

AnHoTanusi. B cratbe ocBemiaercsi NpUMEHEHHE OEHTOHUTOBBIX TJIMH, SBJISIOMIMXCS OJHOW W3

HCTPAAUIIMOHHBIX arpopya, B Ka4CCTBC y,[[OGpCHI/Iﬁ H TIOJTYUYCHHUC BBICOKHX M KAaYCCTBCHHBLIX YPOIKACB

CEJILCKOXO03SIMCTBEHHEIX KYJIbTYp, a TAKKC IIOJIOKHUTCIBbHOC BJIIMAHUC HAa HU3MCHCHHUC MCEXAHUYCCKOI'O

COCTaBa IIOYBHI, ABJIAIOIICCCA OJHUM U3 Ba’)KHBIX (1)aKTOpOB IMOBBIIICHUSA IIJIOA0OPOANA ITOYBEI.

Kurouesbie cioBa: HerpaguiimoHHbIE arpoMHHEPANIbI, IMIETOYHON OCHTOHHUT, HOpMaJbHAs afcopOIus,

TJIaYKOHUT, TUATOMUT, TPCIICII, ICOJIHUT, 66HTOHI/IT, MOHTMOPHJIUIOHUT, MUKPOIIOPHUCTOCTD.
It is well-known that one of the crucial factors in obtaining high-quality yields from agricultural crops and
increasing soil fertility is the combined application of local and mineral fertilizers in scientifically determined
ratios. However, there is currently a shortage of both local and mineral fertilizers. To address this deficiency,
it is advisable to use non-traditional agro-ores as supplementary nutrients to maintain and enhance soil fertility.
Increasing the efficiency of using bentonite clays as fertilizers, which are considered one of the non-traditional
agro-minerals in agriculture, increases the level of provision of macro and microelements in the soil in optimal
proportions. In exchange for microelements, the metabolism of substances in the plant improves, contributes
to the optimal course of physiological and biochemical processes, has a positive effect on the process of
chlorophyll synthesis, and increases the intensity of photosynthesis. Under their influence, plants increase
their resistance to fungal and bacterial diseases, to adverse environmental conditions such as moisture
deficiency, and temperature increase or decrease.
Bentonite Extensive experience has been accumulated in the use of clay in agriculture. Abroad, bentonites and
preparations made from them are used in agriculture: as pesticides in the fight against pests of agricultural
plants; as additives to improve the agrochemical properties of sandy and other infertile soils; as diluents and
accumulators of mineral fertilizers - reducing their harmful effects on soil biocenoses, preventing leaching of
fertilizers from the soil and, as a result, preventing pollution of groundwater with mineral salts; as suspending
and stabilizing agents, widely used in the production of liquid complex fertilizers.
Bentonite (from the Benton deposit, USA) is a sedimentary fine-dispersed clay comprising 60-70%
montmorillonite group minerals. They have high binding capacity, adsorption and catalytic activity. In
addition to montmorillonite, bentonite often contains hydromica, mixed-layer minerals, kaolinite, zeolites and
other minerals. All large deposits of bentonite clays were formed as a result of underwater decomposition of
volcanic ash and tuff. Alkaline bentonites are characterized by high plasticity and swelling properties [ 75;
105-108-p. ] .
Bentonite clays are named after the port of Benton, Wyoming, USA, where the first industrial extraction of
bentonite began in the late 19th century. In the following period, interest in bentonite clays increased
significantly, and their deposits began to be found on almost all continents of the planet [57; pp. 91-94].
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Bentonite clays were first discovered in 1888 in the Benton area of Wyoming, USA. Bentonite also refers to
simple clayey materials from deposits formed from volcanic potash rocks, consisting of at least 60-70%
montmorillonite group minerals with high complex binding capacity, normal adsorption and catalytic growth
capacity [58; 9-12-p., 120; 98-p., 72; 36-42-p.].

Bentonite (named after a mine near Fort Benton, USA) is a compound with high binding capacity, adsorption,
and catalytic activity. All large deposits of bentonite clays are formed as a result of underwater decomposition
of volcanic ash and rocks. Alkaline bentonite has high plasticity and swelling properties [34; p. 454].
Currently, bentonite clays contain 60-70% or more of the smectite group minerals (montmorillonite,
nontronite, beidellite, etc.). The general formula of bentonite clays is “Al 2 O 3 -4SiO 2 -nH 2 O”.
Montmorillonite in bentonite is often considered a rock-forming component in bentonite clays, which
determines the properties (structural and physicochemical) that distinguish bentonite clays from other clay
minerals [66; p. 148].

Bentonites are natural clay minerals with a high content of montmorillonite. Bentonites contain up to 14% or
more of aluminum oxide, up to 56% or more of silicon oxide, up to 4% or more of iron oxide, and more than
30 different trace elements and oxides of other metals. The chemical composition of bentonites includes a
large number of macro- and microelements.

A.N. Sikalov's research indicates that the most effective rates of application of bentonites in combination with
mineral fertilizers in sunflower cultivation are bentonite 7; 10 and 15 t/ha and mineral fertilizers N 90 P 60 K 60
kg/ha [94; pp. 40-46].

The Russian Federation is rich in various natural resources, of which the country's reserves of phosphorites
are 22 million tons, bentonites 13 billion tons, zeolites 2.7 billion tons, glauconites 36 billion tons, and sapropel
100 billion tons. In the Republic of Tatarstan, the reserves of zeolites are 300 million tons, bentonites 120
million tons, phosphorites 6 million tons, glauconites 65 million tons, and sapropel 100 million tons. [32; p.
2,18; p. 272].

D. Tungushova, L. Slesaryov, Ye. Belousov, about 200 deposits and occurrences of bentonite clays with
estimated reserves of more than 2 billion tons have been identified in Uzbekistan [85; p. 23].

Geologists have identified more than 200 types of bentonite and bentonite-like clays in Uzbekistan, and their
exploratory reserves, according to preliminary data, are estimated to be more than 2 billion tons. Massive
formations of high-quality clay structures occurred in the Jurassic, Cretaceous, and Paleogene periods. To
date, only the deposits of “Navbahor”, “Azkamar”, “Kattakurgan”, “Lagon”, and “Shorsu” are being
developed on an industrial scale. The total amount of bentonite clays extracted and processed from these
deposits still amounts to 30-40 thousand tons per year.

World experience in the use of non-traditional agro minerals shows that their use provides a 10-15% higher
yield of agricultural crops, improves the quality of the product, and purifies the soil from contamination with
heavy metals, toxic substances, and radioactive elements. They are also used to eliminate the negative effects
of toxic salts, replenish the deficiency of microelements in the soil, as feed additives for livestock, and to
improve the composition and quality of manure and silage.

Natural compounds used in agro-industrial production as fertilizers, ameliorants, fillers, biostimulants and
feed additives are considered agro-ores. Agricultural ores are divided into traditionally used (phosphorus and
potash) fertilizer mixtures and non-traditional types of mineral raw materials. These include minerals and
rocks that increase the efficiency of chemicals in the agro-industrial complex. This non-traditional group
includes bentonites, glauconites, diatomites, tripolites, etc.

Bentonite has a high capacity of exchangeable bases, sorption and catalytic activity. Bentonite can be used for
structure formation, liming and fertilization of fields, pectins, adsorption of harmful substances (heavy metals,
radionuclides) from the soil , and regulation of water exchange in the soil.

Bentonite clays consist of minerals of the montmorillonite group. Bentonite may contain hydromica, kaolinite,
palygorskite, cristobalite, zeolites, and other minerals dispersed in water to a colloidal state. Bentonite is a
natural hydrated aluminum silicate with the general formula Al 2O 3-:4(SiO 2)-H 2 O.

In the studies of AV Kraves, VAVinnikova, it was found that an aqueous extract of bentonite at a concentration
of 0.5% increased the germination of oat seeds by up to 10%. It was also observed that the mass of seedlings
increased by 24% and the mass of roots by 33% [45; pp. 149-152].
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Using bentonite increases plants' resistance to fungal and viral diseases, reduces the susceptibility of cotton to
wilt, and increases the yield of vegetable crops, potatoes, sugar beets, wheat, and cotton. At the same time,
when using bentonite clays, the greatest effect is manifested at low rates of traditional mineral fertilizers (up
to 0.5 of the recommended rate for this crop, i.e., 0.5 parts of the usual rate are sufficient) [57; pp. 91-94].

In Iran, the application of bentonite to soil in the form of natural minerals is popular. This is because it is a
natural supersorbent and a conglomerate of clay minerals, which are minerals, and provides high productivity
due to its ability to absorb and retain water and nutrients, as well as its active participation in high cation
exchange processes [110; p. 4].

In recent years, interest in the use of natural aluminosilicates (bentonite) in agriculture has been growing. A
number of studies have shown that the unique physical and chemical properties of natural aluminosilicates
make them particularly suitable for use in agriculture. In particular, bentonite is a natural structure with the
ability to retain moisture necessary for plants, and has a high cation exchange and ion adsorption capacity
[112; p. 12].

Bentonite has a high cation exchange capacity, prolonging the effect of mineral fertilizers in the soil. Bentonite
contains a large number of micro and macro elements, such as zinc, magnesium, calcium, potassium, etc. , the
introduction of which into the soil allows to significantly improve the agrochemical and agrophysical
properties of the soil and increase its fertility [56; p. 4].

The interest in natural minerals (zeolite, bentonite, montmorillonite, etc.) is explained by their unique skeleton
and structural structure, as well as the content of a large number of mineral nutrients in them. Due to their
microporous nature, they have the ability to retain a large amount of water and then gradually release it. This
property has a positive effect on the effective use of moisture by soil and plants [24; 452-454-p., 33; 72-p.].
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