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Abstract. The article presents studies of energy-efficient use of chemical reclamation on
degraded irrigated lands of the Republic of Kazakhstan. According to the research results, it has
been revealed that the combined use of certain chemical reclamation technologies provides a
favorable salt regime of the soil and obtaining high yields of corn grain with savings of fuel and
energy resources. When carrying out chemical melioration on irrigated degraded lands using
water-saving irrigation technologies and adding mineral and liquid chemical meliorants:
phosphogyp-sum (CaSO4-2H20)+aqueous ammonia (NH3+NH4OH) (phosphogypsum dose 5 t/
ha+aqueous ammonia dose 50 kg/ha, concentration 25%) - in the root zone, a decrease in toxic
salts and an increase in non-toxic ones are ensured. This generally leads to an improvement in the
condition and productivity of such lands, so the yield of corn grain in this research option
exceeded the control option with discrete and drip irrigation, respectively, by 20.7-20.9 c/ha.
Key words: irrigation, melioration, phosphogypsum, ammonia, degraded lands.

INTRODUCTION improve soil conditions to increase

According to the United Nations agricultural productivity. This is mainly
Environment Program, over the entire o©bserved in the form of work to regulate
history of agriculture, as a result of the water-physical properties of soils. But
irrational use, about 2 billion hectares of in terms of the scale of work and the
soil were subject to degradation processes, Vvolume of impact on the soil in order to
of which due to water erosion - 55.6%, improve it, they are superior to chemical

wind-27.9%, chemical (depletion, methods of impacting the soil. Chemical
salinization, pollution) - 12.12%, physical Treclamation is a system of methods of
(compaction, flooding) - 4.2% [1]. chemical influence on soil to improve its
Currently when scientific and properties and increase yields [2-4].
technological progress is developing in all Chemical land reclamation is divided

sectors Of the economy’ processes Of into Salt enrichment andaCid I‘egulation [5]

negative influence caused by changes in Salt enrichment is a measure to increase
climatic conditions and land degradation the content of essential nutrients in the
are observed in the agricultural sector. This ~soil, primarily this is achieved by introdu-
is, first of all, due to human transformation €ing organic and mineral fertilizers. Acid-
of the ecosystem and the influence on it of regulating measures are measures to
additional technical (anthropogenic) types Create a favorable reaction of the soil en-
of energy in its various forms (fertilizers, Vvironment. This includes liming, gypsu-
pesticides, agricultural machinery, new mingand acidification.
varieties, irrigation, etc.). Klebanovich N.V. [6] provides the
To improve the condition of main scientific and practical provisions for
degraded lands, it is necessary to apply improving plant nutrition by applying
various types of reclamation. Agricultural organic, mineral fertilizers and chemical
reclamation includes measures to radically ameliorants. At the same time, special em-
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phasis is placed on the issues of optimizing
the reaction of the soil environment and
the environmental aspects of the use of
chemicals in agriculture.

In general, it can be noted that the
chemical reclamation technologies used
are quite energy-intensive, and the funds
spent on their implementation are
economically ineffective [7-10]. However, it
is worth considering that on degraded
lands without the wuse of chemical
reclamation it is impossible to obtain
acceptable yields of cultivated crops. A
feature of chemical reclamation is the
ability to accelerate the processes of
replacing toxic salts in the root zone to

ensure the normal development of
cultivated crops and optimize the
ecological and reclamation state of
degraded lands.

In Kazakhstan, irrigated agriculture
is the basis of food security, especially in
the southern regions of the country, where
without irrigation it is impossible to obtain
guaranteed crop yields. However, in the
process of exploitation of irrigated lands,
problems arise of deterioration of soil-
reclamation, agrochemical and ecological
conditions of soils. To solve these prob-
lems, it is necessary to apply various recla-
mation measures to preserve and repro-
duce the soil fertility of agricultural lands
[11-13]. It should be noted that it is also
necessary to take into account the econo-
mic aspects of the use of such reclamation
measures - so that the funds spent pay off
within a short time and ensure the effi-
ciency of agricultural production.

Therefore, the current situation obli-
ges us to find optimal ways to increase the
efficiency of functioning of agricultural
landscapes, and in this aspect, developing
issues of improving the energy efficiency of
chemical reclamation can play a significant
role.

MATERIALS AND METHODS

Field experiments to study the ener-

gy-efficient use of chemical reclamation on
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degraded lands were carried out at the
experimental production site of KazSRIWE
on an area of 2 hectares according to the
following options:

Option 1. Control:

Option 2. Application of the mineral
chemical ameliorant phosphogypsum
(CaS04°2H20), dose 5 t/ha.

Option 3. Application of liquid
chemical ameliorant sulfuric acid (H2S04)
concentration 2.5%.

Option 4. Application of liquid
chemical ameliorant ammonia aqueous
(NH3+NH40H) dose 50 kg/ha, concentra-
tion 25%.

Option 5. Combined application of
mineral and liquid chemical ameliorant
phosphogypsum (CaSO4-2H20) + aqueous
ammonia (NHsz + NH4OH), dose of
phosphogypsum 5 t/ha + dose of aqueous
ammonia 50 kg/ha, concentration 25%.

When setting up experiments, their
effectiveness largely depends on the repre-
sentativeness of the research objects [14].
Consequently, when studying reclamation
processes in chemical reclamation, it is
necessary to clearly justify the selected
research objects and the typicality of soils.
Typing research objects is a special case,
provided that a specific object is taken as a
standard, in relation to which the measure
of similarity is determined. Consequently,
we have the right to extend the research
results and recommendations to irrigation
areas that are located in similar soil
reclamation zones.

To establish the degree and che-
mistry of salinization of degraded lands,
the dry residue was determined in the
water extract of soil samples in a chemical
laboratory, i.e. total amount of water-
soluble substances, composition of ions -
C0s3%, HCOgz', Cl-, SO4%; Ca?*, Mg?*, Na*+K*.

The results of water extract make it
possible to determine the qualitative com-
position of salts in the root layer of soil
Calculation of the qualitative composition
of salts was carried out according to the
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method of N.I. Bazilevich, E.I. Pankova [15].
In this case, non-toxic salts include: Ca
(HCO3)2 and CaSOs4, toxic salts: NazCOs,
NaHC03, Mg(HCO3)2, MgSO4, Na2804, CaClz,
MgClz, NaCl [16-18]. Based on the results
obtained, one or another chemical recla-
mation technology can be recommended.

Based on the calculated data of the
studies, the energy intensity of reclamation
measures was determined when using
different types of ameliorants and
reclamation methods. For an objective
assessment, energy intensity indicators
were divided into two groups: by type of
cost and by reclamation effect [19].

RESULTS AND DISCUSSION

In the southern regions of Kazakh-
stan on gray soils, where irrigation is
accompanied by the replacement of 2-va-
lent calcium with magnesium in the IPC, a
significant part (about 25-30%) of
irrigated lands acquired the properties of
takyrs, which are characterized by
compactness and a low rate of water
absorption. When watered, they float, and
when they dry out, deep cracks form,
which leads to a decrease in crop yields
and an increase in water consumption per
unit of production [19].

The main objectives of the study of
the possibility of energy-efficient use of
chemical reclamation on degraded lands
were:

- study of the process of changing the
chemical composition of the soil, aimed at
reducing toxic salts at the lowest cost of
production means;
restoration of carbon dioxide-
in the soil solution

calcium balance
(Ca>HCO3);

- optimization of the composition of
the soil-absorbing complex (SAC) by
saturating root horizons with calcium up to
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70-80% of the amount of absorbed bases
(with a magnesium-calcium composition);

- reducing the dispersion of the solid
phase of soils through the accumulation of
organic substances and the transition of
hydrophilic colloids, firmly associated with
the mineral part of the soil, in the
composition of humus;
accelerating the saturation of
calcium in the PPC by improving soil
preparation technology and introducing
chemical ameliorants.

Soil reclamation characteristics of the
experimental plot. In the Asa-Talas River
basin there are underdeveloped ordinary
sierozems, which are not widespread. This
type of soil is formed on thin alluvial-
deluvial, poorly sorted formations under
highly sparse efermer-wormwood vege-
tation.

For the experimental site, the
mechanical composition and water-
physical properties of the root-inhabited
soil layer were established: bulk density,
water permeability, and the lowest soil
moisture capacity (MC). The results
showed that the soils of the experimental
plot in terms of mechanical composition
are medium and heavy loams (table 1).

The data presented show that the
agronomically valuable aggregates (more
than 0.25 mm) in the root layer of soils of
the experimental plot are very low, varying
within 0.12-0.30%.

Analysis of  the mechanical
composition of fractions along the depth of
the root-inhabited soil layer shows that in
the 20-40 cm layer the fractions related to
physical clay increase sharply, amounting
to 58.9%. An increase in the content of clay
fractions indicates a deterioration in the
physical properties of soils in this horizon.
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Table 1 - Mechanical composition of soils in the experimental plot (%)

Pl 4 | selecti Fraction sizes, mm Vari di
ace an e e'CthI’l 1 0.25- 0.05- 0.01- | 0,005- less ariety accor 11.1g
date of horizon, to granulometric

) 0,25 0,05 0,01 0,005 | 0,001 | goo1 o
selection cm ’ composition
Physical sand Dust Physical clay
38,48
0-20 0,30 | 13,94 | 47,28 8,96 12,88 | 16,64
mediumloam
39,28
20-40 0,21 | 12,43 | 48,08 | 10,52 | 11,64 | 17,12
T-1 mediumloam
’ 41,28
12.01. 40-60 | 0,14 | 11,38 | 47,20 | 7,44 | 15,76 | 18,08
heavyloam
2023y. 40,88
60-80 0,12 | 11,92 | 47,08 6,72 16,32 | 17,84
heavyloam
42,64
80-100 0,13 | 12,27 | 44,96 7,04 16,72 | 18,88
heavyloam

The main indicators of the water-
physical properties of the soil are volumet-
ric mass and the lowest moisture capacity
(MC); without their determination, it is im-
possible to establish irrigation norms and
irrigation dates. From table 3 it follows that
the volumetric mass of the soil in the 0-
40 cm layer is 1.38 t/m3, for the design
layer (0-60 cm) it is 1.42 t/m3. Determined

Table 2 - Content of humus and mobile forms

by MC, which in the calculated soil layer
was within 17.1% of the soil mass.

The results of agrochemical soil ana-
lyzes show, that the humus content in the
0-60 cm layer ranges from 0.73 to 2.80%,
which indicates a low content of mobile
forms of nitrogen - 2.9-4.585 mg/100 g,
phosphorus - 5.44-12.86 mg/100 g, potas-
sium -10.2-48.2 mg/100 g of soil (table 2).

Place and date of Selection Humus, % Mobile forms, mg/100 g soil
selection horizon, cm ’ NO3 P05 K20
0-20 2,80 4,065 12,86 48,2
T-1,15.03.2023 y. 20-40 1,61 4,065 8,42 27,3
40-60 0,73 3,68 5,82 21,2
0-20 1,55 3,81 7,62 39,4
T-2,15.03.2023y. 20-40 1,28 4,585 5,69 20,6
40-60 0,83 3,68 5,44 10,2
0-20 1,17 3,03 7,36 34,2
T-3,15.03.2023y. 20-40 0,96 3,55 5,82 28,1
40-60 0,75 2,9 5,44 18,9

The type of soil salinization depen-
ding on the ratio of anions and cations in
the water extract is confirmed by the sum
of cations in the SAC. Mg2+ and Na+ cations
predominate, which is accompanied by the
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formation of large amounts of toxic salts.
The percentage of absorbed MgZ+ bases
ranges from 35.8-45.4% for the horizon
0-60 cm (table 3).
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Table 3 - Absorbed bases of soil samples

] Absorbed bases,
Place and Selection in % of the amount of SAC
date of horizon, mEq/100 g
selection cm Caz+ Mg2+ | Na*+K* Znorn Caz+ Mg2+ Na++K+
T-1 0-20 4,5 4,5 3,004 12,00 37,5 37,5 25,0
23.03 20'23 20-40 4,0 5,5 3,0 12,50 32,0 44,0 24,0
o y: 40-60 3,0 3,5 3,290 9,79 30,6 35,8 33,6
T-2 0-20 3,5 4,0 3,030 10,53 33,2 38,0 28,8
23.03 20'23 20-40 3,0 5,0 3,023 11,02 27,2 45,4 27,4
o y: 40-60 2,5 5,0 3,025 10,53 23,8 47,5 28,7
T-3 0-20 4,0 4,5 3,104 11,60 34,5 38,8 26,7
’ 20-40 3,0 5,0 3,029 11,03 27,2 45,3 27,5
23.03.2023y. 40-60 3,0 4,0 3,035 10,04 29,9 39,9 30,2

In second place is the Na+ cation,
which forms toxic sulfate salts, which are
distributed evenly throughout the entire
soil profile (24.0-33.6%). At the same time,
the percentage of Ca2+ cation remains
quite low.

Analysis of the ionic composition of
salts shows that the dominant ion in the
root zone of the experimental plot is HCO3
(Table 4). In the 0-60 cm layer, the
hydrocarbonate content is 0.059-0.060%
of the dry soil mass (dsm) or 37-38% of
the total salts. The chlorine content does
not exceed the toxicity threshold and in the
root zone is 0.013-0.023% of the msm.
Among the cations, Ca%* is predominant,
the content of which in the 0-60 cm layer is
0.009-0.012%. The reserves of toxic
cations Na* and Mg* are 0.028-0.035% and
0.006-0.008%, respectively. Analysis of the
qualitative composition of salts shows that
in the root zone of soils the dominant salts
are non-toxic hydrocarbonates Ca(HCO3)> -
for the horizon 0-60-layer 20.01-23.19% of
the total salts and in some horizons toxic -
NaHCOs3 23.4-28.2%. Toxic salts are
represented by sodium hydrocarbonate,
magnesium and sodium sulfates, as well as
sodium chloride. The total content of toxic
salts is more than 70% of their total
amount.

Thus, the soil cover of the experi-
mental site is represented by irrigated gray
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soils, according to the degree of salinity
they belong to highly saline magnesian
soils. The humus horizon is low-power (0-
20 cm), the content of mobile forms of nut-
rients (NOs, P20s) in the root layer is low.

According to the classification of
soils according to the degree of salinity,
depending on the chemistry of salinity, the
gray-earth soils of the experimental site
belong to  sulfate-chloride-carbonate
slightly saline soils.

The research results show that in the
root-inhabited layer of gray-earth soils of
the experimental site, the effect of reclama-
tion measures was shown by the following
rates of ecological reclamation processes:

In the upper horizons, with the
introduction of mineral chemical meliorant
phosphogypsum (CaSO4-2H:0), the dose of
5 t/ha in the qualitative composition of
salts, the upper horizons increases CaSO4
compared with the initial one. The amount
of non-toxic salts increases over all
horizons, relative to the initial composition
of the salt quality.

In the variant with the introduction
of a liquid ¢ chemical meliorant of sulfuric
acid (H2S04), the concentration of 2.5% in
the root layer is dominated by sodium
sulfates - NazS04. Their content in the 0-
60 cm layer is 0.241% of the mass of dry
soil or 25.9% of the amount of salts. In the
underlying horizons of soils, there is an
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increase in their content. Therefore, in
general, in the upper meter layer, their
content is 0.287% of the mass of dry soil,
or 34.2% of the amount of salts. When
considering the qualitative composition of
salts, it was found that there are no sodium
bicarbonates in the soil, which were noted
in the control variant.

In the variant with the introduction
of a liquid chemical - ammonia aqueous
(NHs + NH4OH) dose of 50 kg/ha, a
concentration of 25% in the root layer of
toxic salts dominated by magnesium
sulfates - MgSOs. In the wunderlying
horizons of soils, there is an increase in
their content. Therefore, in general, in the
upper 0-60 cm layer, their content is
0.036% of the mass of dry soil, or 24.0% of
the amount of salts. When considering the
qualitative composition of salts, it was
found that there are no sodium
bicarbonates in the soil, which were noted
in the control variant.

With the combined application of
mineral and liquid chemical meliorants:
phosphogypsum  (CaSO4 2H20)+aqueous

ammonia (NH3+NH4OH), the dose of
phosphogypsum is 5 t/ha+the dose of
aqueous ammonia is 50 kg/ha, the
concentration of 25% is in the root layer,
magnesium sulfates — MgS04 also dominate
from toxic salts. in the upper 0-60 cm layer,
their content is 0.037% of the mass of dry
soil, or 24.4% of the amount of salts. When
considering the qualitative composition of
salts, it was found that sodium
bicarbonates are present in the soil, but in
small doses in relation to the control
variant. It should also be noted in this
variant, the amount of non-toxic salts
reaches up to 70% of the total of all salts.

According to the results of the
research, it was found that the variant,
including the combined introduction of
liquid and mineral chemical meliorants:
aqueous ammonia (NHz+NH4+OH)+phos-
phogypsum (CaS04:2H20), in the ratio of
doses - aqueous ammonia 50 kg/ha, with a
concentration of 25%-+phosphogypsum of
at least 5 t/ha, compared with other va-
riants, proved to be more effective.

Table 4 - Ionic composition of soil samples from the experimental plot

Anions, Cations,
i % ZCO.}'[
Place of SeleFtlon ——100g Yo 100 o pH
selection horizon, mg —eq g %
cm mg —eq

COs> | HCOsx | CI | SO | Ca?* | Mgt | Na+K-

0,068 | 0,012 | 0,031 | 0008 | 0007 | 0025
0-20 1,12 | 036 | 0,64 0,4 0,4 112 | 0181 | 775

Experi- ] 0,056 | 0,014 | 0,048 | 0008 | 0.007 | 0.030
mental | 20740 eent 1092 0,4 1,0 0,4 06 132 | 163 | 778

apsen

plot 0,058 | 0,014 | 0,048 | 0012 | 0,004 | 0,031
T-1 40-60 0,96 0,4 1,0 0,6 0,4 1,36 0,167 1 7,70

0060 | 0013 | 0,042 | 0009 | 0.006 | 0.028
0-60 10 | 038 | 088 | 046 | 046 126 | ©160 | 7,74

0,056 | 0,021 | 0,057 | 0,008 | 0,009 | 0,035
0-20 092 | 060 | 1,2 0,4 08 1,52 | 0186 | 7,80

Experi- 0,053 | 0,024 | 0,053 | 0,012 | 0,007 | 0,035
mental | 20-40 088 | 068 | 1,12 | 06 06 | 148 | 0184|782

F%l_ozt absent =000 0024 | 0,044 | 0008 | 0,009 | 0036
40-60 1,16 | 068 | 092 0,4 08 1,56 | 0134 | 7.80

0,059 | 0,023 | 0,051 | 0,009 | 0,008 | 0,035
0-60 098 | 0,65 | 1,08 0,46 0,6 152 | 0168 | 7,80
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The technology of applying chemical
meliorants (before or after plowing,
leveling the soil surface) is carried out
according to the technological scheme in
the following sequence:

The 1st operation is the selection
and chemical analysis of reclaimed soil

before the introduction of chemical
meliorants;
The 2nd operation is the

introduction of chemical meliorants in one
step (trace) of the movement of the
agricultural unit across the field, in
sequence - liquid ammonia and / or ammo-
nia water are sprayed and at the same time
the treated soil is covered with
phosphogypsum at the temperature of the
soil - no higher than 10°C and air - no
higher than 15°C for a joint prolonged and
fugitive action;

The 3rd operation is the selection
and chemical analysis of reclaimed soil of
the aftereffect of chemical meliorants.

Simultaneous application of liquid
and mineral bulk meliorants reduces the
need for vehicles, increases productivity
and reduces the cost of their application,
and also increases soil fertility due to
uniform and accurate distribution of
meliorants across the field and low-
tonnage load on the soil horizon. Based on
the calculated characteristics, the proposed
method increases the mobilization of
residual and mobile  phosphorus,
increasing its content in the soil and
increasing crop yields.

The mechanism of the chemical
reaction of the use of chemical meliorants
in the soil follows the following scheme:

2NH,OH + (CaSO+ 2H:0) + COz[soil] —

(NH4)2504 + CaCO3d + 3H20 (D
When applied simultaneously,
aqueous ammonia combines  with

phosphogypsum, as a result of a chemical
reaction, an inorganic fertilizer is formed -
ammonium sulfate (NH4)2S04 and calcium
carbonate. The ammonium form, unlike
nitrate nitrogen, has a prolonged effect.
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Calculation of the rate of application of
each meliorant is established by chemical
analysis of the soil.

The rest of the phosphogypsum,
which does not participate in the chemical
reaction, acts as a calcium-containing
meliorant in the soil-absorbing complex
according to the following scheme:

[SAC] 2Na* + CaSOs— [SAC] Ca?* +
NazS04,
[SAC] Mg2* + CaSO4— [SAC] Ca? +
MgSO04

The reaction product is sodium and
magnesium sulfate - easily soluble and
easily washed out of the soil salts, which
also contribute to the coagulation of soil
colloids. In the case of the presence of
normal soda in the soil solution, its
elimination is also observed:

NazC0Os3 + CaS04— CaCO3! + NazS04 (3)

The dose of phosphogypsum
application is determined by the chemical
analysis of the reclaimed soil, i.e. the
content of exchangeable sodium (Na*) and
(or) magnesium (Mg2") in the soil-
absorbing complex (SAC) of the soil, which
must be replaced with calcium.

The optimal time for reclamation
work on the introduction of chemical
meliorants is the autumn-winter period for
plowing, or in the spring period before
sowing. After application on non-irrigated
areas, it is necessary to carry out snow
retention measures. It is advisable to
introduce aqueous ammonia into
sufficiently moist soil to reduce fugitive
losses.

The study revealed that the studied
chemical meliorants had a beneficial effect
on the development of plants in the phases
of growth, germination, germination
energy, biomass, in addition, the biological
activity of nitrifying bacteria increases
markedly, due to the acceleration of the
processes of microbiological transforma-
tion of ammonium salts into nitrates, which
are the main form of nitrogen nutrition for
agricultural crops.

(2)
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According to phenological measure-
ments, the height of cultivated corn was: in
the control variant - 190-200 cm, in the

a)
Figure 1 - Phenological observations of the growth and development of corn
(a - control variant, b - application of chemical meliorants)

In addition, the effectiveness of this
option is confirmed by calculations of the
costs of fuel and energy resources during
reclamation activities on the pilot site. It
follows from this that the total energy costs
for machinery and equipment according to
the research options range from 16.20 to
18.44%, the total costs of working capital
account for 79.86% to 81.99% of the total
energy costs for the cultivation of
agricultural crops. Total labor costs range
from 1.70% to 2.20%.

Table 4 - Corn yield per grain, c/ha (2023 y)

variants with the introduction of chemical
ameliorants - 230-240 cm (figure 1).

The data shows that in the irrigated
regions of the south of Kazakhstan, up to
80% of the costs are spent on total costs,
i.e. on the purchase of seeds, fertilizers,
chemical meliorants and pesticides, fuel
and energy costs.

The research results show (table 4)
that with option 5, compared with the
control option, the yield of corn per grain is
20.9 c/ha higher. In other studied variants,
it was 5.0 c/ha; 9.2 c¢/ha; 11.4 c/ha, respec-
tively.

Options for Yield by repetition Sum, V Medium
chemical meliorant 1 2 3
1 105,3 110,9 99,7 3159 105,3
2 112,4 111,5 107,0 3309 110,3
3 119,2 114,3 110,0 3435 114,5
4 122,5 115,2 112,4 350,1 116,7
5 126,1 126,4 126,1 378,6 126,2
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Mathematical statistical processing application of mineral and liquid chemme-
of the results of the field experiment by the liorant phosphogypsum (CaSO4-2H20)+
method of variance analysis showed that aqueous ammonia (NHs+ NH4+OH), a dose
the smallest significant difference is 0.95 = of phosphogypsum 5 t/ha+a dose of ag-
6.3 c/ha, so the results of 2nd variant are ueous ammonia 50 kg/ha, concentration
within the error of the experiment and 25%". When applied simultaneously,
they can be neglected. aqueous ammonia is completely combined

CONCLUSION with some part of phosphogypsum, resul-

The results of studies on the use of ting in an inorganic fertilizer - ammonium
various chemical reclamation technologies Sulfate (NH4)2S04 and calcium carbonate.
have shown that the technology variant The ammonium form, unlike nitrate
gives the greatest efficiency - "combined hitrogen, has a prolonged effect.

This article reflects the direction of work and was prepared within the framework
of the implementation of the research work of the IRN AP23490147 "Development of
technology for intensive melioration improvement of degraded irrigated lands using
highly effective organomineral compost-ameliorant” under grant funding for scientific
and (or) scientific and technical projects for 2024-2026 (customer - the Ministry of
Science and Higher Education of the Republic of Kazakhstan).
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TYHWIH
M.C. MupganaeB!*, A.B. bacmanog?!, H.H. basnra6aeg?, H.H. KoxxaHoB!

XUMHUSJIbIK MEJMOPALIMSIMEH KASAKCTAHHBIH, OHTYCTITIH/IETT TO3FAH
CYAPMAJIbI YKEPJIEP/Il MEJIMOPALIUSIIBIK Y)KAKCAPTY

1Kazak Cy wapyaublabiFbl FbLAbIMU-3epMmMey UHCMUMmMymbl,
080003, Tapas, Kolicenadi keweci 12, Kazakcman, *e-mail: mirdadaev@mail.ru

Makasnaga KasakcTtaH PecnyG/iuKacblHbIH, TO3FaH CyapMaJibl >KepJiepiHJie XUMUSJIBIK
MeJIMOpALUsAHbl 3Hepruss TUIMJI NaijjasiaHy OoWbIHLIA 3epTTeyJep KesTipiareH. 3epTrey
HOTMXKeslepi OGOMBbIHIIA XUMUSJIBIK MeJIUOPALUSHBbIH Oesrisi 6ip TeXHoJIOrusJapblH KelleHAi
KOJIJaHy TOMbIPAKTbIH, KOJIAWJbl TY3/lbl PEXHUMiH >K9He OTbIH-3HEpPreTUKaJbIK pecypcTaphbl
yHeM/Zled OTBIPbBIN, Kyrepi J9HiHIH >KOoFapbl 6HIMJJITiH KaMTaMachl3 eTeTiH/iri aHbIKTaJaAbl.
Cyabl YHEMAEUTIH cyapy TeXHOJIOTUsJIAPbIH KOJIJJaHA OTBIPbIN *K9HEe MUHEpasJbl KoHE CYHUbIK,
XUMUSJIBIK, MEJUOPAHTTApAbl €Hride OTBIPBIN, CyapMasbl JAerpajauysiaHFaH KepJiephe
XUMUSJIBIK, ~MeJauopauust Kyprizy kesinge: ¢ocdorunc (CaSOs4:-2Hz0)+cynbl aMMuak
(NH3+NH4OH) (docdorunc posacel 5 T/ra+cybl aMMUaK go3acbl 50 Kr/ra, KOHLEHTPaLUACHI
25%) - TaMbIpAaFbl KAbaT yJibl 3aTTap/blH a3al0bIMEeH KaMTaMachl3 eTijie/li Ty34ap *oHE YbITThI
eMec 3aTTapAblH KebGewi. Bysn TyTacralh ajfaHZa OCbIHZAW JKepJiepjiH KaFgalbl MeH
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OHIM/IJIITIHIH )XaKcapyblHa 9KeJie/i, COHJbIKTAaH 3epTTeYy/AiH 0Cbl HYCKACBIH/AFDI KYyrepi JoHIHIH
OHIMJIIJIIri UCKPEeTTi XK9He TaMIUbLIAThIN CyapyMeH 6aKplaay HyCKacblHaH calikeciHue 20,7-20,9
11/Ta acklI TYCTi.

TyliiH0i ce3dep: cyapy, Mesnuropanus, Gochorurc, aMMuaK, JierpajalusjaHFaH xKepJep.

PE3IOME
M.C. MupganaeB!*, A.B. bacmanos?, H.H. banra6aeg?, H.H. XoxxaHoB!

MEJIMOPATUBHOE YVJIYUIIEHUE JETPAIMPOBAHHBIX OPOILIAEMbBIX 3EMEJIb HA
IOTE KA3AXCTAHA C UCI10JIb30OBAHMEM XUMHUYECKOU MEJIMOPALIMU
1Kazaxckull Hay4Ho-ucc1e008ameabcKull UHCmumym 800H020 X03Ailicmaa,

080003, Tapas, ya. Kolizenvout 12, Kazaxcman, *e-mail: mirdadaev@mail.ru

B craTbe nOpejacTaBieHbl HcCCAe[l0BaHUSA 3Heproa®PeKTHBHOTO HCIOJb30BAHUA
XUMHUYEeCKOW MeJIMOpaliiM Ha JerpajyupoBaHHBIX OpolllaeMbIX 3eMaax Pecny6suku KasaxcraH.
[lo pe3ysnbTaTaM HCCAeJOBAaHUH BBISIBJEHO, YTO KOMILJIEKCHOE MpPHMEHEHHE ONpefeeHHbIX
TEXHOJIOTUH XUMHYECKON MeJMopanyy ob6ecrnedynBaeT 6J1aronpusTHbIM COJIEBOM PEXUM NMOYBBI U
HoJlyieHHe BBICOKMX YpOXKaeB 3epHA KYKypy3bl NPH 3KOHOMHH TOILJIMBHO-3HEPreTHYeCKUX
pecypcoB. Ilpy npoBeJleHMHM XUMHYECKOW MeJMOpaldM Ha OpollaeMbIX JerpajupOoBaHHBIX
3eMJIIX C IPUMeHeHUeM BOJocOeperarwuiux TeXHOJIOTUH M0JIMBa, BHECEHNEM MHUHepaJbHBIX U
KUJKUX XUMUYeCKUX MesanopaHToB: ¢pocdorunc (CaSO4:2H20)+BoaHbIN amMuak (NH3+NH4OH)
(mo3a docdorumnca 5 T/ra+BoAHbIM aMMuak Jgo3a 50 kr/ra, koHueHTpaunus 25%) - B Kop-
HeoOUTaeMOM CJI0e 06eCeYrBaAETCs CHUXKEHNE TOKCUYHBIX COJIEd U YBeJUYEeHHE HETOKCUYHBIX.
3TO B I|€JIOM HPUBOJUT K YJYUYLIEHHWIO COCTOSIHUS W IPOAYKTUBHOCTH TAaKUX 3€MeJsb, TaK
YPOXKaWHOCTb 3€pHa KYKypy3bl B JJaHHOM BapUaHTe HCCJEJOBAaHUU MPEBBICHJIA KOHTPOJbHBINA
BapUaHT C JUCKPETHBIM U KalleJIbHbIM OpOlLIeHUeM COOTBeTCTBeHHO Ha 20,7-20,9 1/ra.

Karwuesvle caosa: opouieHue, MeJjyopanud, d)OCd)OI‘I/Il'IC, dMMHUAK, JAerpagupoBaHHbIe
3eMJIH.
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