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INFLUENCE OF THE PREPARATION AGROBIONOV
ON THE HYDROPHYSICAL PROPERTIES OF ORDINARY
BLACK SOIL AND YIELD CAPACITY OF OIL FLAX

Abstract. The protection and preservation of soil fertility is becoming the most urgent task of modern global
environmental policy. The accumulation of production waste is also a global and national environmental problem.
Currently, the urgent issue is the use of secondary raw materials, including local fly ash wastes, as fertilizers in
agriculture. The advantage of fly ash is in lower cost, in contrast to mineral fertilizers, which allows to reduce costs
and increase production efficiency of agricultural crop.

Objects of study: ordinary black soil, oil flax of North grade. Subject of research: preparation Agrobionov in
powder form, which includes coal’s fly ash of Ekibastuz origin, carbon black. The chemical composition of coal fly
ash from the Ekibastuz field: SiO2 62,9%, Fe203 6,35%, Al203 26,35%, CaO 1,9% MgO 0,9%, SO3 1,2%,
Na20 0,23%. Soil of the experimental field is ordinary black soil, medium-power, low-humic, heavy loamy.

The experiments were conducted on the experimental field of the Academic and Research and Production
Center "Elite” of Kokshetau State University named after Sh. Ualikhanov. According to the variants of the
experiments, the following was determined: the aggregate composition of soil, the reserves of productive moisture in
soil, the water stability of soil aggregate, the amount of water peptized slit in the arable layer of the soil, and the
yield capacity of oil flax.

It has been established that the use of the Agrobion preparation as a fertilizer favorably affects the structure and
water stability of soil aggregates, the reserves of productive moisture in ordinary black soil, and the yield capacity of
oil flax.

Key words: preparation Agrobionov, oil flax, ordinary black soil, structure, water stability, soil moisture, yield
capacity.

Soil is a non-renewable natural resource on a human time scale, as it is subject to degradation. The
main processes of soil degradation include accelerated erosion, depletion of organic carbon in the soil,
loss of soil fertility and imbalance of elements. Soil degradation trends can be reversed by switching to
recovering land use and adopting recommended management practices. The strategy is to minimize soil
erosion, create a positive balance of nutrients, and improve soil quality that is, improving the structure and
water stability of soil aggregates, increasing soil fertility, which reduces the risk of soil degradation [1].

The long and intensive use of land without deep scientifically based farming systems, technologies,
and the lack of assessment of the agroecological potential of the territory led to a significant decrease in
the soil fertility. The problem of the soil fertility cannot be reduced to the humus content, forgetting about
the physical state of the soil, water holding capacity, infiltration of water and its other indicators. The
impact of agricultural machinery during the period of soil cultivation and harvesting of agricultural crops
causes a deterioration in the agrophysical properties of the arable layer and the compaction of the
subsurface horizon. The increased anthropogenic load on black soil led to a change in morphological,
agrochemical, water-physical properties and other factors of diminishing of fertility [2].

V.V. Dokuchaev (1950) pointed to the need to take into account the water-physical properties of the
soil (mechanical composition, the ratio of soils to heat and moisture) in his classic papers on land
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valuation. Water-physical properties have a great influence on soil-forming processes and determine soil
fertility, which, in turn, affects the crop productivity [3].

One ofthe possible directions of the secondary use of a number of wastes is their use as fertilizers. It
must be emphasized here that, from a fundamental standpoint in agriculture, substances of both mineral
and organic nature can be used. The use of waste as fertilizers should be accompanied by preliminary
studies proving their nutritional value and safety, and be accompanied by the development of safe
technology for their disposal [4].

As mentioned above, the preparation Agrobionov is based on fly ash. Paul S.C., Acharya G.C,,
Pradhan A.K. indicate that fly ash has great prospects for its use in agriculture, due to its characteristics
and ability to change soil conditions and agricultural crops productivity. Various macro- and
microelements in fly ash increase soil fertility and yield capacity of agricultural crops [5].

D.K. Szponder, K. Trybalski emphasize that fly ash has a significant negative impact on the
environment, while its properties can be used in agriculture, as it has special physicochemical properties
and contains almost all the nutrients necessary for normal growth and development of plants. First of all,
fly ash is used as a mineral fertilizer that improves the physical, chemical and biological properties of
soils. It can also be used as an ameliorant, which improves the growth and development of plants and
increases the yield of agricultural crops. In addition, fly ash is used to reduce the amount of heavy metals
accumulated in plants, and to limit the spread of diseases. Pointing out the many advantages of using fly
ash in agriculture, the author also shows some disadvantages, for example, soil pollution with heavy
metals and radionuclides. In addition, there is also a risk associated with the lack of information on the
long-term consequences of fly ash application on soil quality and the environment [6]. Therefore, it is
necessary to conduct research on this topic in specific bioclimatic conditions.

The program for the development of the agro-industrial complex of the Republic of Kazakhstan for
2017-2021 provides for the planting acreage expansion of oilseeds in Kazakhstan. By now, the planting
acreage of oilseeds is 2.1 million hectares, and in comparison with 1995, it has grown by almost 40 times.
This was also facilitated by the fact that the production of oilseeds is much more profitable for agricultural
producers, in comparison with cereals, since the selling price of oilseeds is 3-5 times higher [7].

The use of fertilizers, in particular the preparation Agrobionov, is aimed at reproducing the fertility
of ordinary black soil and the yield capacity of oil flax.

The aim of the study was the agroecological assessment of the preparation Agrobionov according to
the water-physical properties of ordinary blacksoil and the yield capacity of oil flax in conditions of the
steppe zone of Northern Kazakhstan.

The research objectives included:

- to establish the effect of the preparation Agrobionov on the aggregate composition, water stability
of soil aggregates and reserves of productive moisture in ordinary blacksoil;

- to study the effect ofthe preparation Agrobionov on the yield capacity of oil flax.

Objects, conditions and research methodology. Objects of study: ordinary black soil, oil flax of
North grade. Subject of study: the preparation Agrobionov in powder form, which includes coal’s fly ash
of Ekibastuz origin and carbon black. The chemical composition of coal fly ash from the Ekibastuz field:
Si02 62.9%, Fe203 6.35%, AlI203 26.35%, CaO 1.9% MgO 0.9%, SO3 1.2%, Na20 0.23%. Carbon
black consists of more than 99% carbon (A. Sarsenova 2013).

Field studies were carried out on the experimental field of the Academic and Research and
Production Center "Elite" of Kokshetau State University named after Sh. Ualikhanov.

The soil of the experimental field is ordinary black soil, medium-power, low-humic, heavy loamy
with the following indicators: humus content of 3.8%, easily hydrolyzed nitrogen 46.0 mg/kg, mobile
phosphorus 17.0 mg/kg and exchange potassium 582 mg/kg. The reaction of the soil solution is slightly
alkaline (pH - 7.6). Based on the data, the doses of fertilizers for oil flax were calculated.

The experience was laid down in fourfold repetition according to the following scheme: control -
without fertilizer application; P (1/10 of the calculated dose) - ground; on the mineral ground, the
preparation Agrobionov was applied in doses of 100, 200, 300, 400, 500 kg/ ha under pre-seeding
treatment of soil. Plot area is 125 m2; discount area is 100 m2.

The following observations were made in the experiments: the aggregate composition of the soil by
Kachinsky’s technique; soil moisture by thermostat-weight method according to GOST 28268-89; water
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stability of soil aggregates by P.l. Andrianov’s method; the amount of water-peptized slit by the
methodology of the Omsk State Agrarian University. Harvest accounting by continuous method. Yield
data was processed according to the method of Fisher in the presentation of B.A. Dospekhov. Statistical
processing of the results was carried out using Microsoft Excel. The results of the study were processed
using the Statistics 13.0 program.

Results and discussion. There are no specific data about the effect of a carbon-containing ashbased
preparation on the water-physical properties of the soil in the literature. However, Sudha Jala, Dinesh
Goyal indicate that fly ash is ameliorative preparation that improves the physical, chemical and biological
properties of soils [8].

The results of our studies also showed that the use of the preparation Agrobionov has a positive effect
on the aggregate composition of ordinary black soil. On average, over two years of laying on fertilized
versions, the content of large aggregates (more than 10 mm) in the soil layer of 0-20 cm decreased to 15.77-
25.96%, on the control it is 32.23%. The content of agronomically valuable soil aggregates with sizes of
10-0.25 mm increased to 63.81-76.32%, compared with the control - 57.4% (table 1).

Table 1- The effect of the preparation Agrobionov on the structure
of ordinary black soil under oil flax crops % average for 2018-2019

Size of soil aggregate, mm

Variant >10 5-10 2.5 1-2 051 02505 02510  01-025 <01
control 3223 1159 82 1067 1358 13,36 57.4 9,89 0,63
1\10 P10ground 2596 1065 877 1323 1480 16,36 63.81 9,63 0,22
Ground+100 kg\ha 21,83 11,75 975 1187 1986 16,39 69,62 9,01 0,26
Ground+200 kgha 1990 880 990 1357 17,14 15,48 64,85 9,98 0,25
Ground 1577 11,77 1089 1294 20,29 20,43 76,32 8,16 0,20
Ground+400 kgha 20,89 890 1099 1192 1921 19,25 70,27 9,27 0,15
Ground+500 kgha 1828 926 11,81 1350 19,36 16,73 70,66 10,98 0,10

HCP 0,05% 19

The fact of a decrease in the content of dusty particles (<0.1 mm), depending on the dose of the
preparation, from 0.1 to 0.3% (on control 0.6%) indicates the ameliorative effect of the preparation. That
is, on a scale for assessing the structural state of soil proposed by S.I. Dolov and P.U. Bakhtin, on
fertilized versions, the physical state of soils improved from satisfactory (60-40%) to good (80-60), while
on the control variant, it is satisfactory. The highest indicator of the physical state of the soil was obtained
on the option ground + 300 kg/ha - 76.32% - good condition

According to the data from A.T. Khusainova, K.Kh. Seydalina (2011) as a result of prolonged
intensive use of black soil (1956-2006), mainly for grain crops, there was a decrease in the thickness of
the humus horizon by an average of 10 cm, the transition of the structure from lumpy soil to lumpy-
powder-like soil. Violation of the structure contributed to the deterioration of the water stability of soil
aggregates and elevation ofthe soil susceptibility to wind erosion [9].

In the conditions of the southern zone of meadow-black soil-like and brown forest soils of the Amur
Region, to improve the agrochemical and water-physical properties of soils E.A. Grebenshchikova,
N.A. Yust, M.A. Pykhteeva recommend to add fly ash in the amount of 60 t/ha, as an ameliorant.
Moreover, the effect of fly ash persists for three years [10].

In our experiment with fertilized options, depending on the dose of the preparation, the water
stability of soil aggregates in a soil layer of 0-20 cm was 44-70% in 2018, and 50-60% in 2019, 38 % and
34% on the control. The maximum effect was obtained with the variant ground + preparation 300 kg / ha,
where the water stability of soil aggregates averaged 65% over 2 years. According to the grouping of soils
of L.V. Kuznetsova (1979) on water stability on the control, the water stability of soil aggregates is
characterized as satisfactory (30-40%), and on fertilized versions, depending on the dose of the
preparation, it ranges from good condition (40-60%) to excellent one (60-75%). In the variant ground
+ preparation 300 kg/ha, the water stability of soil aggregates was excellent with 65% over 2 years on
average (table 2).

In the experiments of Ivanov N.Y. the application of fly ash contributed to the improvement of water-
physical and agrochemical properties of the soil: soil moisture in the 0-15 cm layer increased at the
beginning of the vegetation by 7-27%, and at the end of the vegetation by 2-21%, depending on the
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Table 2 - Water stability of soil aggregates depending on the doses of the preparation application under oil flax crops, %

Ne Variants 2018 2019 Average Increase in control
1 Control without fertilizers 38 34 36 -

2 1/10 PiOground 44 54 49 13

3 ground + 100 kg\ha 50 56 53 17

4 ground + 200 kg\ha 54 50 52 16

5 ground + 300 kg\ha 70 60 65 29

6 ground + 400 kg\ha 56 58 57 21

7 ground + 500 kg\ha 58 56 57 21

HCP 0,95% 2,3 1,8 18

variant; water permeability of the soil increased from an unsatisfactory assessment (control - without fly
ash) to good one (2500 t/ha); the temperature in the soil layer of 0-10 cm decreased by 2° C; and bulk soil
mass by 7-18% in the 0-15 cm layer and soil hardness in the 0-15 cm layer by 8-20%, in the 15-30 cm
layer by 2-28% contributed to a decrease in all types of soil acidity; the content of mobile phosphorus and
exchangeable potassium increased. In this case, the increase in the amount of mobile phosphorus in the
soil occurred with an increase in the dose of FAW application (by 1-19%). The most optimal conditions
for the growth and development of potatoes and cabbage were formed with the addition of 62.5 tons of
FAW/ha [11].

A significant improvement in the water regime of the soil was observed in our experiment in
studying the doses of applying the preparation from fly ash and nanocarbon. The reserves of productive
moisture on fertilized options in the meter layer did not differ significantly from each other 164.4 -
178.7 mm/m, 168.6 mm / m on the control before seeding in the spring of 2018. In 2019, the reserves of
productive moisture in the spring amounted to 142.6 mm/m on the control, and on the fertilized variants,
there was more moisture - 151.1-182.4 mm/m. In the summer period, high air temperature as well as
intensive moisture consumption by plants contributed to a decrease in productive moisture reserves in
general for all variants of the experiment. In 2018, the productive reserves on the control amounted to
150.3 mm/m, in the fertilized variants, the soil moisture was significantly higher, and it amounted,
depending on the dose of the drug, to 155.8-169.1 mm/m. Since 2019 was a moderately arid year,
humidity was lower than in 2018. The reserves of productive moisture in the summer amounted to
136.0 mm/m on the control, and on fertilized variants, there was more moisture - 145.1-161.4 mm/m. The
largest moisture reserves in the meter layer were observed on the variant ground + preparation 300 kg/ha.

Precipitation in August and September had a great influence on the dynamics of soil moisture. In the
autumn, the reserves of productive moisture in a meter soil layer in 2018 amounted to 165.7 mm/m on the
control, on the fertilized variants, the soil moisture was higher, it amounted to 165.8-196.2 mm/m depending
on the dose ofthe preparation. The reserves of productive moisture in 2019 amounted to 173.8 mm/m on the
control, and on fertilized variants, there was more moisture - 177.1-216.5 mm/m (table 3).

Laboratory results confirmed a very low dispersion of the test soil. The amount of water-peptized slit
was close to zero in all variants ofthe experiment.

In the experiments of K.C. Patraab, Tapash R. Rautraycd, P. Nayaka, the application of fly ash at a
rate of 200 t/ha contributed to an increase in of corn yield capacity by 28% compared with the control
variant. The results showed that fly ash is an ameliorant that can improve the physical and chemical
properties ofthe soil and increase yield capacity of agricultural crops [12].

Table 3 - The effect of the preparation Agrobionov on the reserves of productive moisture in the soil, mm/m

Reserves of productive moisture in the soil, by years and seasons, mm/m

Ne Variants 2018 2019
spring summer autumn spring summer autumn
1 control 168,6 150,3 165,7 142,6 136,0 1738
2 1/10 P10-ground 164,7 155,8 167,2 151,1 1451 177,1
3 ground + 100 kg\ha 164,9 168,8 196,2 160,9 152,4 186,7
4 ground + 200 kg\ha 168,4 1614 165,8 1634 150,6 189,7
5 ground + 300 kg\ha 164,4 169,1 167,7 182,4 161,0 216,5
6 ground + 400 kg\ha 168,0 166,0 170,4 1758 160,8 196,3
7 ground + 500 kg\ha 178,7 162,8 174,4 179,2 1614 197,1
HCP 0% nm 23,3 7,6 19,1 6,1 3,8 7,7
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N.L.Ukwattage, P.G. Ranjith, M. Bouazza also note that fly ash is identified as a useful soil
ameliorant with its properties that increase soil fertility and productivity. Fly ash has the potential to
improve the physical, chemical and biological properties of the soil and is a source of macro- and
microelements readily available for plants, especially for countries whose soils have poor structure and
low availability of nutrients for cultivating crops. At minimal cost, fly ash can solve the problem of
increasing yield capacity and food security [13].

In our experiment, the application of the preparation Agrobionov contributed to the improvement of
the water-physical properties of ordinary black soil and increase the yield capacity of oil flax. On average,
over two years, the yield capacity of oil flax on the variant ground + preparation 300 kg/ha was 1.01 t / ha,
which exceeds the control variant by 0.67 t/ha or 50.5%. The use of pure phosphorus gave an increase to
control of only 0.10 t/ha (15.5%). A reliable increase in yield was also provided by the variants ground
+ preparation 400-500 kg/ha, equal to 37.9% and 42.7%, however, in comparison with a dose of
300 kg/ha, their use is not profitable from an economic point of view.

A close direct correlation dependence of the yield capacity of oil flax on the physical properties of
ordinary black soil has been established. In particular, a close correlation was established between the
yield capacity of oil flax and soil structure (R2- 0,92), soil moisture (R2- 0,86) and the water stability of
soil aggregates (R2- 0,94). Moreover, these indicators are also in close correlation with each other: the
pair correlation coefficient of the structure of soil aggregates and soil moisture was (R2- 0.94); structure
and water stability of soil aggregates (R2 0.98); soil moisture and water stability of soil aggregates
amounted to (R2 0.95) (figure).

® YpoxaiHocTb m CTpykTypa noysbl [0 BAaxXHOCTb No4YBbl W BOJONPOYHOCTHLIOYBSI

YpoxaiHocTb CTpyKTypa noussl BNaXHOCTb NOYBbI B0Ap NPOYHOCTL MOYBbI

Multiple correlation dependence of the yield capacity of oil flax and water-physical properties
of ordinary black soil (ypoxa/iHocTb - yield capacity, cTpyKTypa nousbI - Soil structure,
BaXXHOCTb MOYBbI - S0il Moisture, BOAOMPOYHOCTb NoyBbl - Water stability)

L.C. Ram, R.E. Masto (2014) also believe that the use of fly ash improves the physical, chemical and
biological properties of the soil. However, the authors point out the heterogeneity of the chemical
composition ofthe ash, agroclimatic conditions, and soil types. Therefore, it is quite rightly noted that it is
difficult to draw an unambiguous conclusion about the effect of fly ash on plants and soil. For that reason,
they carried out a number of studies of research on mixtures of fly ash with various organic and inorganic
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materials, such as lime, gypsum, red mud, animal manure, bird droppings, sewage sludge, compost, press
mud, biohumus, biochar, bioinoculants, etc. The combined use of fly ash with these materials has many
advantages: increasing the availability of nutrients, reducing the bioavailability of toxic metals, buffering
pH, adding organic matter, microbial stimulation, and overall improvement in systematic condition of
soil, etc. The efficiency of fly ash application in mixtures with organic and inorganic materials is higher
than with pure fly ash. Manure was recognized as the most promising supplement used with fly ash [14].
In our experiments, we studied the preparation "Agrobionov", which consists of ash and carbon black.
According to A.A. Sarsenova, 1kg ofthe preparation replaces 100 kg of humus [15].

Kaushal Kumara and other authors note that with the expansion of information about the negative
impact of fly ash on the environment, the need for its disposal has become obvious. The properties of fly
ash allow it to be used as fertilizer for enriching soils with nutrients. A number of studies confirm that fly
ash is a potential ameliorant that can improve the physical, chemical, biological properties and nutritional
status of the soil. However, recent studies have shown that the application of high doses of fly ash into the
soil leads to soil contamination with toxic elements [16]. Therefore, monitoring is necessary in the fields
where fly ash was used. In our experiments, we used relatively low doses of the preparation Agrobionov,
which contains ash, which eliminates soil contamination with toxic elements. The studies have confirmed
the environmental safety ofthe used doses ofthe preparation Agrobionov on ordinary blacksoil.

Conclusion. The water-physical properties of ordinary black soil improve under the influence of the
preparation Agrobionov: the content of large aggregates (more than 10 mm) in the soil layer 0-20 cm
decreases to 15.77-25.96% (32.23% on the control); the content of agronomically valuable soil
aggregates increases (10-0.25 mm) to 63.81-76.32%, compared with the control - 57.4%; the water
stability of soil aggregates in the soil layer of 0-20 cm increases to 49-65% (37.0% on the control), the
maximum effect was obtained with the variant ground + preparation of 300 kg/ha - 65%. Soil moisture
depends on weather conditions. In the summer of 2018, the reserves of productive moisture on the control
amounted to 150.3 mm/m, on the fertilized versions the soil moisture was significantly higher -
155.8-169.1 mm/m; in 2019, humidity was 136.0 mm/m on the control, and on the fertilized variants -
145.1-161.4 mm/m. The largest moisture reserves were observed on the variant ground + preparation
300 kg/ha - 169 and 161 mm, respectively.

The maximum yield capacity of oil flax on average for two years was obtained on the variant ground
+ preparation 300 kg/ha - 1.01 t/ha, which exceeds the control variant by 0.67 t/ha or 50.5%. A very close
direct correlation dependence of the yield capacity of oil flax on the physical properties of ordinary black
soil has been established. The correlation coefficient between the yield capacity of the soil structure was
R2- 0.92, soil moisture R2- 0.86 and the water stability of soil aggregates R2- 0.94.

The use of the preparation Agrobionov has environmental and economic importance in terms of
utilizing fly ash and carbon black and reducing the cost of oilseed flax production through the use of local
cheap industrial waste for soil fertilization.

A. T. XycanHos, I'. T. KbizgapbekoBa, P. K. XycaliHoBa
LLl.Y3anuxaHoB aTblHdarbl Kekiietay MmemieKeTnk yHuBepcuteT” KekuweTtay, KasaxcraH

ATPOBVMOHOB MPEMAPATbLIHbL, K3ALLUT1 LAPA TOMbIPALUTbLLL CYNbl-®N3NKAJIbLL,
LUACVETTEPLUE XX3HE MAN /bl 3bITbIP e HIMA 111 1HE 3CEP1

AHHOTauusa. Tonblpak KyHapnbIrbiH Kopray >3aHe caktay KS3ipri 3amaHrbl af1em/LLl 3KO0rMAsbLL, casacaTTbLL,
eH eTWp MwfeTwe aiHanyga. CoHbIMeH KaTap, XallaHAbIK >X3He YNTTbIK 3KOMOrManbiK Macene 60/bin eHfipic
Ka/iAbIKTapbIHbIL, XUHaKTanybl Tabblnagbl. Kasipri yakbiTTa KaliTanama LUMLWIBaTThl, OHbIH LULIAe XEepriKn Kyn
KyAWATCLIL, Ka/AbIKTapblH aybll LapyawblibirbiHA ThIHANTKbIW penHAe naiganaHy cypakTapbl e3ekn 60nbin
Tabblnagpl. MwuHepangblK TbIHAATKbIWTapra KaparaHga ™1 ~WHArFaHW, apTbiKWbIbIrbl - €3l KYHbIHbIH
TEMEHATHAe, X3He Oyn WbIrbIHAAPAbI a3aiTyra >X3He aybli LapyawbliblK faKbligap eHAipiCiHiH TwMmALWw nH
apTTbipyra MYMKiHAIK 6epear

3epTTey makcaTbl 60nbin ConTycnk KasakcTaHHbIH fananbik aiMarbiHia K3giMri Kapa TOnbIPpakTbIH Cy/bl-
(DM3MKabIK KacueTTepLLe X3He Maifbl 3bIrblp eWwMAaL nHe Arpo6uMoHOB npenapaTbiH arposkonoruanbik baranay
Kenegi.
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3epTTey 06beKTLIEPT K3AIMIi Kapa Tonblpak, Malifbl 3bIrbIpfiblH CeBepHbIl COPTbI. 3epTTey naw: ArpobnoHoB
npenapaTtbl, ~HTaKTbl TYPge, OHbIH K¥pamblHa ELI6acTp KeH OpHbIHAH LUbIKKaH Tac KeMip eHLUL, TeMeHKabLuini
KYNi, TeXHUKanbIK KemipTeri wpear Ew6acTp KeH OpHbIHAH LbIKKaH Kemip KYNiHIH XUMUANbIK K¥pawmbl:
Si0262,9%, Fe203 6,35%, Al120326,35%, CaO 1,9% MgO 0,9%, SO3 1,2%, Na20 0,23%. Taxlpunbe yyackiciHiH
TonbIparbl - K34iMri Kapa Tonblpak, opTalla KyaTTbl, a3 KapallipikTi, ayblp 6anbIKTbI.

okcnepumeHTTep L. YanuxaHoB aTbiHAarbl Kekuletay MeMneKeTTiK YHUBEPCUTETIHIH «ONUT» OKY-TbIbIMU-
eHAipic opTabIrbIHbIH THK1pnbe TaHabbiHAa XYpPrisingi. Taxipnbe 4-peTTik KaiTanay 6olibiHLIA Kefeci WwcKanap
apKblbl XYPprisingi: 6akbiiay - TblwaWTKbiwcbis; P (1/10 ecen MenwepiHeH) - OH; MWHepasAblK (OHbIHA
Arpo6uoHoB npenapatbl 100, 200, 300, 400 >x3He 500 Kr/ra mefwepiHAe TONbIPaKTbl €NC andbl eHAeyMeH 6ipre
eHrisingi. Mengek aygaHbl 125 mM2; ecenTik ayfaHbl 100 M2.

Taxlpnbeae Keneci 6akbinaynap XXYpPrisinig: TonbIpakTbiH arperatTbl K¥pambl - KauyuMHCKUIA 3gicTemeci
6oMbIHLIA; TonblpaK bulranfbibirbl - FTOCT 28268-89 60ibIHLLIA TEPMOCTATTbI-Tapasbl/biK 34iC apKblbl; TONbIPaK
arperarTapbiHbiH cy 6GepwTw - M. AHApuaHoB 3floTemec 60ibIHWA; Cynbl-NnenTu3aumanaHaTblH T H6aHbIH
Menwepi - OMObl MeMNeKeTTIK arpapiblK YHUBEPCUTETIHIH 3fl0TeMec 6oiblHWA. OHIMAINIK KepceTKiwTepi
B.A. [locnexoB KocbIMLWacbliHAarbl ®uilep sgictemeci 60MbIHIWA eHAeNLi. 3epTTey HITVKeNepiHiH CTaTUCTUKAIbIK
eHgenyi Microsoft Excel 6argapnamacbl KemeriMmeH >Yprisingi. AsblHraH 3epTTey HaTuxkenepi Statistics
13.0. 6argapnamacblHfa ecenTengi.

Arpo6voHoB npenapaTtbiH ThIHANTKbILW PeMHAe KON4aHblIybl TOMbIPAK arperaTTapbiHbIH K¥PbIbIMbl MEH CY
OeprkTLIHe, COHbIMEH KaTap K3fiMri Kapa TOoMbIpaKTbIH eHIMAi bliran KopblHa KONanbl 3cep eTeTiHi GekiTingi.
Maiinbl 3bIrbipablH opTawa ekl Xbia iWwiHge Makcumangbl eHimainiri goH+ npenapat 300 Kr/ra wickacblHAa
anbiHabl - 1,01 T/ra, 6akbinay wckacbiHaH 0,67 T/ra Hemece 50,5% »orapbl. Maiinbl 3bIrbIp EHIMAINITIHIH K3ZIMTi
Kapa ToNbIPakTbIH (IM3NKasbIK KaceTTePiHEH Typa KOpPenaumsasbiK 6aiinaHbICbl eTe Thirbl3 eKeHi aHbIKTasdbl.

Arpo6bnoHoB npenapaTbiHbIH TOMbIPaKTapabl TbiHAWTY YLUiH XeprifikTi ap3aH eHepKacin KaiablKTapblH
nanganaHy peTiHAe XX3He Maisbl 3bIrbIP eHAIPICiHE X AMCanaTbiH LWbITbIHAAPAbI TEMEHAeTYAe 3KOMOMUANbIK XaHe
3KOHOMMKaSIbIK MaHbI3bl 30.

TYWiH cesfep: Arpo6voHOB npenapaTbl, Malinbl 3bIFblp, K34iMFi Kapa Tomnbipak, K¥pbiibiM, Cy 6epuinm,
ToNbIPaK blrangbibirbl, eHIMAiNIK.

A. T. XycauHos, I'. T. Kbizgap6ekoBa., P. K.XycanHoBa
KokLueTayckuii rocygapcTBeHHbIn yHuBepcuTeT nM. LLI. YanuxaHoBa, KokuweTay, KasaxcTaH

BNVAHWE MPEMAPATA ATPOBVOHOB HA BOAHO-®3NUECKWE CBONCTBA
YEPHO3EMA OBbIKHOBEHHOTO N YPOXAWMHOCTb JIbHA MAC/IMYHOT O

AHHOTauuA. 3awmTa M CcOXpaHeHMe MO4YBEHHOro M04OPOANSA CTAHOBUTCSA CaMOW OCTPOi  3afadeit
COBPEMEHHON MUWPOBOI 3KOMOrMYECKON MOMUTUKU. [T06anbHOM M HaLMOHaNIbHOM 3KOI0rMYecKo npobnemoii
TaKXe ABNSETCA HaKOMIeHWe 0TX00B MPOM3BOACTBA. B HacTosLLee BpeMsa aKTyalbHbIM ABSAETCA BOMPOC UCMOSb30-
BaHUS1 BTOPUYHOIO CbIpbs, B TOM 4MC/le MECTHbIX 30/10LLIAKOBbIX 0TX040B B Ce/IbCKOM XO035IiCTBE B KaudecTBe
yno6peHnii. MpenmyLLLEeCTBO 30/10WL1aKa, B OT/INUYME OT MUHepasbHbIX YA00peHWii, B 60/1ee HU3KOM ce6ecTOMMOCTH,
4YTO MO3BOMIAET CHU3NTb 3aTPaThl M NOBbLICUTbL 3W(EKTUBHOCTb MPOM3BOACTBA CENbCKOX03ANCTBEHHbIX KYNbTYP.

Llenbto mccnefoBaHMA ABWIaCb arpo3Konornyeckas oueHka npenapata Arpo6rvoHOB MO BOAHO-(PU3INYECKUM
CBOWCTBaM YepHO3eMa 06bIKHOBEHHOI0 M YPOXaiHOCTW fibHA Mac/IM4YHOIO B YC/I0BUAX CTEMHON 30HbI CeBepHOro
KazaxcTaHa.

OO6beKTbI NCCNEeAOBaHNSA: YepHO3eM 06bIKHOBEHHbIN, /leH Mac/MyHbIli copT CeBepHblii. MpegMeT nccnefoBaHUS:
npenapaT Arpo6voHOB B MOPOLUKOBOM BWAE, B COCTaB KOTOPOro BXOAWT 30MalNaky KaMeHHbIX Yriei
3KMN6ACTY3CKOr0 MPOUCXOXKAEHWS, TEXHUYECKMNI yriepos. XnMMUYecKWiA cocTaB 30/1bl YHOCA YIneld SKnbacTy3CcKoro
MecTopoxaeHus: SiO0262,9%, Fe203 6,35%, Al203 26,35%, CaO 1,9% MgO 0,9%, SO3 1,2%, Na20 0,23%. MNouBa
OMbITHOMO YYacTKa - YepHO3éM 06bIKHOBEHHbI, CPeAHEMOLLHbIA, MaNIOryMYCHbIA, TAXEN0CY FIMHUCTBIN.

OKCMNepeMeHTbI MPOBOAWINCL Ha OMbITHOM Nosie  Y4yebHO-HAayUYHO-MPOU3BOACTBEHHOIO LeHTpa «InUT»
KoKLleTaycKoro rocyjapcTBeHHOro yHuBepcuTeTa WMeHW L. YanuxaHoBa. OnbIT 3a/oXXeH B 4-X KpaTHOWM
MOBTOPHOCTW MO C/eAytoLLeli CxeMe: KOHTPO/b - 6e3 npumeHeHW yaobpeHns; P (1/10 oT pacyeTHOl A03bl) - (OH;
Ha MUHepasibHOM (PoHe BHOCcUAK npenapat ArpobruoHoB B go3ax 100, 200, 300, 400, 500 kr/ra. nof NpesnoceBHYO
06paboTKy nousbl. Mnowaab fensaHkn 125 mM2; yueTHasa naowagb 100mM2

B onbiTax npoBefeHbl Credylowne HabMlOAeHNA: arperatHblili cocTaB MoYBbl - MO MeTOAUKe KaumHCKOro;
BNAXXHOCTb MNOYBbI - TePMOCTATHO-BECOBbLIM MeToAoM no MOCTy 28268-89; BO4OMPOYHOCTL MOYBEHHbLIX arperatos
- meTogoM MN.W. AHApraHoBa; KONMYeCcTBO BOAHOMENTU3IUPYEMOTO una - no MeToguke OMCKOro rocyapcTBeHHOro
arpapHoro yHumBepcuteTa. YUET ypoxKas - Cr/IOWHbIM MeTOAOM. YpoxaiiHble AaHHble 06pabaTbiBasin N0 METOAMKE
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duwepa B un3noxeHun b.A. [ocnexoBa. CratucTuyeckas 06paboTka pes3ynbTaToB MNpoBOAWaach Mpu MOMOLLM
nporpammbl Microsoft Excel. Mony4yeHHble pesynbTaTthbl UccnefoBaHUi 6b111 06paboTaHbl No nporpamme Statistics 13.0.

YCTaHOBMNEHO, YTO NPUMeHeHMe npenapata Arpo6voHOB B KayecTBe yf06peHNA 6/1aronpusaTHO BO34eiCTBYeT
Ha CTPYKTYpY M BOLOMPOYHOCTb MOYBEHHbLIX arperaToB, Ha 3amacbl MPOAYKTUBHOW Bfarn B 4epHO3eMe 06bIKHO-
BEHHOM. MakcrManbHas YpoXKaiHOCTb flbHa Mac/MyHOro B CpefHEM 3a [Ba roja nojlydeHa Ha BapuaHTe (QOH +
npenapat 300 kr/ra - 1,01 T/ra, 4TO MpPeBbIAET KOHTPOJbHbIA BapuaHT Ha 0,67 T/ra wam 50,5%. YcTaHoBneHa
O4YeHb TecHas MpsamMas KOppensuuoHHas 3aBUCMMOCTb YPOXAMHOCTW flbHa Mac/iMyHOro OoT (DU3NYECKUX CBOMCTB
YepHo3ema 06bIKHOBEHHOT 0.

MpumeHeHne npenapata Arpo6MOHOB MMeeT 3IKONOTMYECKYID U 3KOHOMMYECKYIO 3HAYMMOCTb B MJaHe
yTUAM3aLmmy 30/10LL1aKa U TEXHUYECKOro Yriepofa U CHUXeHUA 3aTpaT Ha NPOM3BOACTBO J/ibHa Mac/IMUYHOro 3a cyeT
NCMob30BaHNSA MECTHbIX ieLLeBbIX 0TX040B MPOMbILLIEHHOCTY AN YA06pEHMS MOoYB.

KntoueBble cnoBa: mnpenapaT ArpobuoHOB, JieH Mac/in4YHbIA, 4YepHO3eM O0ObIKHOBEHHbIN, CTPYKTYypa,
BOJONPOYHOCTb, BA&XKHOCTb MOYBbI, YPOXKAAHOCTb.
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