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THE ENERGY CAPACITY OF AN AQUEOUS SOLUTION
OF THE DRUG-STIMULATOR OF PLANT GROWTH

Abstract. Object of research is technology of formulation of physiologically active humic products, methods of
aqueous solutions preparation and effectiveness of their impacts on seeds and sprouts of grain and vegetable crops,
testing the product in rough soil and climatic conditions of the arid zone of Kazakhstan. Therefore, the purpose of
paper is development of technology for formulation of preparation and agromethods of its use in order to increase
agricultural crop yields in extreme soil and climatic conditions based on laboratory and field tests, biophysical
monitoring, and main technological parameters adjustments.

The results of testing experimental sample of the product formulated according to the developed technology and
agromethods on various types of low-productive soils of arid zones of the republic are presented. Optimal
concentrations of aqueous solutions of humic product for agricultural crops seeds treatment, optimal technological
parameters to prepare seeds for sowing (duration of treatment with humic product, tempering, etc.) have been
determined by the method of biotesting: optimal conditions for sowing seeds into soil (substrate moisture content,
temperature, salinity) have been determined. Research has been carried out in laboratory conditions in winter and on
experimental sites in several farms.

As a result of executed work effectiveness of the product formulated according to the developed technology on
low-productive soils with a salinity level of 0.8 2.2% was established. Increase in the yield of grain crops reaches
24.2 - 42.1%, rice 76.2 - 78.6%. and soybean - 34.8%.

Key words: Ecology, brown coal, sodium humate, stimulant, biotesting, energy capacity.

Introduction. Extensive irrigation soil development in the desert and foothill desert-steppe zones of
Kazakhstan without sufficient scientific substantiation led to the Aral tragedy, the Ili-Balkhash problem,
the rational use of water resources, their almost complete depletion, degradation of the soil cover, in
particular, progressive secondary salinization, swamping and deserts. landscapes, soil pollution and
drainage-waste water toxic chemicals and heavy metals, reducing the profitability of agricultural
production .

There was a problem of “waste” lands and unpromising auls(villages). As a result of intensive
secondary salinization only in Kyzylorda and Almaty regions, more than 30 thousand hectares of rice
lands turned into salt deserts, covering rare shrubs of salt-tolerant halophytes. Lands saturated with
destructive salt turn into poor pastures and a source of bitter-salty aerosol dust, which is carried by air
masses for thousands of kilometers, poisoning all living things.

Due to the current situation, in front of ecologists, soil scientists, land-reclamation and other
specialists of the republic faced a difficult task for the development of environmentally friendly, water-
and resource-saving agricultural technologies that would do without pre-washing of saline soils with
appropriate cost-scarce irrigation water and combine the reclamation period performance.

To solve these complex problems, fundamentally new scientific and theoretical developments and
methodological approaches are required [1-6].

In the laboratory of Kunaev Institute of Mining. "Physical and chemical methods of mineral
processing” is developing a technology for producing physiologically active sodium humate from brown
coal, enriched with macro-microelements and wormwood extract, which increases the ecological stability
of crops to extreme environmental factors.

— 10 ——
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Based on this, the following tasks were solved:

- the technological regimes of pre-sowing treatment of seeds of rice, wheat, barley, soybean with
aqueous solutions of sodium humate on non-saline and highly saline soils of desert and piedmont desert-
steppe zones of Almaty region against the background of optimal moisture supply of plants were
determined; determined the effectiveness of the developed agromeliorative methods for crop yields with
varying degrees and chemistry of soil salinization in combination with other methods of differentiated
agricultural techniques.

The method of determining the energy capacity of water and aqueous solutions has been developed
for these zones for the first time. Modern high-precision devices for measuring electrical capacitance were
used. Platinum electrodes of special design were used as sensors. The electrodes were placed on and
attached to a special circuit-board at a certain distance from each other. It was important to make them as
thin as possible to reduce their response delay and intensify measurements.

Currently, a prototype model that allows us to remove to obtain the characteristics of the energy
capacity of aqueous solutions of humic substances. Already the first data allowed us to discover
interesting patterns in the behavior of aqueous solutions of humates.

To solve the problem of efficient use of low-productive land and increase the profitability of
agricultural production, non-standard methodological approaches have been developed, based on a
fundamentally new scientific and theoretical concept of energy-information farming. Rational use on the
fields of physiologically active humic preparations-adaptogens with multifunctional properties that
increase bioenergy and ecological stability of agricultural crops to extreme environmental factors will
provide agricultural producers with a reliable means to increase the yield of marketable products with
minimal dependence on adverse soil and climatic conditions.

Due to its low price, environmental friendliness, availability and efficiency the product produced by
the developed technology will be competitive in the domestic and foreign markets. In addition, cheap
local raw materials and available reagents are used in the preparation of the humic preparation; its
production is based on the use of standard equipment.

EXPERIMENTAL PART

Figure 1 shows that an aqueous solution of humic preparation has higher energy capacity (curve 2)
than water (curve 1). At the beginning, the capacity of humic preparation increases slowly to the level of
100 CU (conventional units), then quickly increases to 300 CU, the peak of activity is at the level of 2.5%,
after which the capacity decreases, despite the increased concentration of the solution [7-11].

In simplistic terms, this may be explained by the fact that, as stated earlier, plants of certain species
(or their seeds) have certain unique energy capacity. Evidently, the energy-informational interaction
between the seeds and the humic preparation will yield the best effect only when both interacting objects
come into resonance, which is only possible in a limited range of concentrations of the humic preparation
working solution, or, in other words, at its certain energy capacity.
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1 - tap-water (reference); 2 - aqueous solution of humic preparation, %o;

3 - aqueous solution with surfactant (liquid soap) addition
Figure 1 - Energy capacity of humic preparation working solutions
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Adding surface-active substances (surfactants) into water at the rate of 50 g per 1,000 1 of water, and
consequent increase in the concentration of the solutions of humic preparation from 0.01 to 4% result in
further increase in their energy capacity. Therefore, adding surfactants and humic preparation into the
solutions allows obtaining solutions with higher energy density, which will more efficiently influence
plants’ growth and development [12-17].

Subsequent measurement of the energy capacity of the water in which the preparation had been
dissolved showed that its capacity increased when surfactants were added, obeying the same pattern that
was observed before (curve 3). Therefore, a conclusion may be drawn that the mechanism of increasing
the energy capacity of humic preparation is in neutralization of water hardness, after which the aqueous
solution of humic preparation becomes efficient - it does not coagulate and better shows its qualities.

To identify the degree of influence of humic preparations on the main physiological processes in
plants, it is necessary to determine the content of the most important groups of compounds associated with
the energy metabolism of the cell. Humic compounds isolated from brown coal from the Kiyakty deposit
were studied by gel chromatography [18-20].

To identify the degree of influence of humic preparations on the main physiological processes in
plants, it is necessary to determine the content of the most important groups of compounds associated with
the energy metabolism of the cell. It is necessary to determine the degree of influence on the energy levels
of the cell. Humic compounds isolated from brown coal deposits of the Kiyakti field were studied by gel
chromatography [18-20].

The results of the quantitative analysis are shown in Table 1. From the above data, it is clear that
humic compounds contain aromatic condensed structures and oxygen in ether, lactone. heterocyclic and
other structures, and also contain CH2 - CH3 - and COOH groups.

To identify the structural features of humic compounds, thermol thermography is used to evaluate
their thermal stability, the ratio of the central and peripheral parts.

Table 1 - The number of fragments of the structure of desalinated humic acids

Humic acid The carbon content in the fragments of the structure,% of C The oxygen content in the fragments
of the structure,% of O

CHap CH; CH, COH | COOH |Capkonn| C=0 Ocon | Oco-oum | Oc-o Oud
Free, (1-step) * 2,0 3,1 27.2 8,2 4,0 51,5 4,0 7.3 6,9 5.3 8,8
Free 1,6 2,5 29,4 8,1 3,6 48,9 5,9 7,2 6,5 7,7 6,6
(I stage) * 3,7 52 257 7,9 3.6 47,7 6,2 7,0 6,3 3,1 5,5
Free, (stage III) * 2,0 6,0 32.7 6,6 6,9 36,6 9,2 5,4 10,8 12.3 5,9

* For a more detailed study of the fractional composition of humic ompounds from brown coal, a stepwise separation of
fractions was carried out.

As can be seen from the results of the analyzes given in Table 2, the presence of 3 groups of thermo
effects (endothermic, low-temperature and high-temperature, exothermic) suggests 3-member structure of
the isolated humic compounds, namely: a hardly hydrolyzed part of the benzoid structure and the
peripheral aliphatic part of the molecule

The first exothermic effect on thermograms of the humic preparation, manifests itself in the range of
340-390 ° C and is due to the destruction of aliphatic chains and their oxidation. The second group of
exoeffects is in the temperature range of 400-600 ° C and higher. In the range of these temperatures, the
destruction of more stable aliphatic chains occurs, the destruction of the peripheral part of the molecules,
the cleavage of individual cycles and benzoid rings. Intensive destruction of benzoid structures
begins,carbon evolution and its oxidation begin above 6000 ° C

Based on the results of the analysis, it can be concluded that the preparation contains humic
compounds, which are a group of high-molecular dark-colored substances united by a common principle
of construction. According to the chemical formula, these are aromatic hydroxycarboxylic acids, in which
the aromatic cores of a low degree of condensation are combined with non-aromatic sites. The general
structure of humic acids is represented as aromatic compounds with mobile P-electrons and various
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functional groups at the core and side chains. The presence of paramagnetic centers determines the ability
to ion exchange, the formation of complexes, tautomerism, redox reactions, and ultimately determines the
universality of these compounds.

The study of the structural constraction of the compounds of the drug showed the presence of humic
acids, as well as quinoid and aliphatic groups, determining the biological and physiological activity of the
drug.

In addition to the above data on the structural constraction of humate, we conducted studies to
determine the chemical properties of the resulting humic preparation for the following indicators:

content, ash content, solubility in water and alkali. The analysis showed that the drug has: pH -7.4-
7.6, C% per sample -24.67-29.73, ash content% to sample 11.13-44.97, solubility: in H2O - good (solution
transparent); 0.1 and NaOH in the cold is good; 0.1 and NaOH hot-good.

Table 2 - According to Thermal Analysis Peak Temperatures (DTV Curves) and Mass Loss

Sample | Peak Peak
Number | Name Temperature
(by (by DTV Temperature range, 0C
DTV curves), 0C
curves)
20-100 100-200 200-300 300-400 400-500 500-600
Weight loss Weight loss
Mg |%, from | Mg | %, from | mg | %, |mg|%, from | Mg | %, from | Mg | %, from
loss loss from loss loss loss
loss
1 Endo 85
/-/ 132 4,5 | 13,5 |50| 15,1 .6 48 |59 17,8 |7,0 | 21,1 |2,1| 63
/-/ 390
/-/ 480
2 /-/ 80
/-/ 390 55| 27,5 |3,1 15,5 14| 7,0 |34] 170 |57 | 285 (09| 45
/-/ 485
3 /-/ 90
/-/ 330 30| 238 (32| 254 |15 11,9 |1,9| 151 |24 190 (0,6 428
/-/ 520

The experimental batch of the drug was analyzed for the content of lead, mercury, arsenic, toxic
substances that cause skin irritation and the presence of radionuclides (Table 3)

Table 3 - The elemental composition of the humic drug

1 Sodium HUMATE Content, sand,% Atomic relations
C H N (0] C:H C.N- C:.O
1.From brown coal 29,2 35,9 1,6 334 0,81 18,26 0,87
2.From bioprosley 27,8 27.9 1,9 423 0,99 14,5 0.6
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Table 4- Results of toxicological analysis of an experimental batch of the drug

Test conditions: atmospheric pressure 685 mm Hg, t ° C air 220C, relative humidity - 65%

No The name of indicators Unit rev. Norm on ND Unit rev. Norm on ND Unit rev. Norm on ND
Actual ND Actual ND indicator on | Actual ND indicator on test
indicator on test test methods methods
methods
1. |Organoleptic: Appearance, color Amorphous powder MP Ne7.05.005-97
2 black odorless
IPhysico-chemical mr/kr 32,02,12,0 absence Analysis of soil samples by
- lead mr/kr stripping voltammetry
- mercury MI/KT method Ne M-135
- arsenic
3. [Toxicological: Toxicity Hazard lack of grade 4 | Grade 4 is missing (low MR Ne7.05.005-97
Class Skin Irritant Effect the absence of hazard) GOST 12.1.007-76

As can be seen from the results of the analysis of the drug, it does not contain heavy metals lead and
mercury, arsenic is absent. In addition, the drug is non-toxic and does not have a skin-irritating effect.

Table 5 - Hygienic characteristics of an experimental batch of the drug

Name of indicators Valid levels Actual Name of indicators Valid levels Actual Name of indicators Valid levels Actual
level values level values level values

The specific activity of natural 4000 Bq / kg 511.2 Bq/kg

radionuclides (average)

The specific activity of natural radionuclides of radium-226 and thorium-232 in the studied sample does not exceed the
permissible levels established by the standards of radiation safety (NRB-99)

From the results of the analysis, it follows that the activity of natural radionuclides of radium-226 and
thorium-232, which are contained in the raw material, brown coal, does not exceed permissible levels.

Humic preparations and inseparable, because only in the aquatic environment manifest the unique
qualities of this product. Each culture is unique and its yield depends on the dosage of the drug. One of the
common methods of growing crop production is pre-sowing seed treatment.

The first studied the effectiveness of different concentrations of the experimental drug, on the salt
content of the treated seeds. Were processed seeds of wheat varieties Saratovskaya 29. barley varieties
Chernigovskaya 5, rice varieties Sunny and soybean varieties Eureka. Presowing seed treatment of wheat,
barley and rice was carried out in 0.1; 0.5; 1.0; 1.5; 2.0; 2.5; 3.0; 3.5; 4.0% aqueous solutions of sodium
humate for 60 minutes.

Soybean seeds were soaked in 0.001; 0.005; 0.1; 0.02; 0.03; 0.04; 0.05; 0.1% solutions for 10
minutes. After the treatment, the seeds were extracted from the experimental working solutions of sodium
humate, dried at 20-40°C to the conditional humidity, and sown without drainage into 0.5 1 analytical
glasses with meadow-gray strongly saline medium loam irrigated soil picked at LLC Panfilovsky of the
Talgarsky district in the Almaty region, with the following chemical composition, %: dense residue 0.647;
HCO31 - 0.019; C11 - 0,031; SO4 1.08; Ca2' - 0.31; Mg2 t - 0.030; Na'- 0.147; pH - 7.55; and fluent
boron constituting 8.51 mg/kg of soil.

The seeds were germinated in a thermostat in accordance with the requirements of GOST (GOST
10250980. GOST 12038-84). Each experiment was repeated 5 times. Rice crops were watered by weight
with tap water until substrate saturation. Humidity of the substrate in vessels with the remaining crops was
maintained at 65-70% of its total water-holding capacity. Duration of the experiment was 20 days.

The results have shown that the proposed method of presowing treatment of seeds of agricultural
crops increases the germination energy, seed germination rate, and stimulates early plant development on
strongly saline soil.

It is known that all cultivated glycophytic plants are most sensitive to the adverse effects of salts at a
young age, especially during the period of seed germination and sprouting. Therefore, obtaining normal

—— |4 ——
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seedlings and ensuring their growth and development in the early stages of ontogenesis is crucial for
increasing the effective fertility of saline soils, and all agro-measures aimed at accelerating germination of
the seedlings also contribute to their salt tolerance.

The response of tested crops to presowing seed treatment with aqueous solutions of sodium humate
was ambiguous, and was determined by their biological characteristics. Thus, 1.0-2.5% solutions were
most efficient for wheat, 0.5-3.0% solutions - for barley, 1.0-3.0% solutions - for rice, and 0.005-0.04%
solutions - for soybeans.

It is known that good seeds are a guarantee of getting a full harvest. There is a germination laboratory
and field. The gap between them can be noticeable and agriculture) bears significant losses from poor seed
germination. What is the reason for this and what measures can be taken to get full-fledged seeds? It is
known that the accumulation of substances in the seeds, for example in the grain of wheat, there is a
certain sequence. The storage proteins are synthesized for the most part while loading. In such an
immature grain, where the humidity reaches 80%, there is a lot of a sugar and proteins, but little starch.
During the period of dairy and the onset of wax ripeness, starch accumulates rapidly, the process is so
intense that it exceeds the intensity of protein synthesis. The mutual rate of accumulation of substances to
a large extent depends on the temperature and humidity of the air, day and night. The combination of a
variety of factors during wintering leads to the fact that by the time of sowing the seeds are not in the best
energy form. Therefore, the task of the farmer is to make the seeds as viable as possible.

This problem can be solved with the help of aqueous solutions of humates, to a large extent. The role
of water in the development of a plant from a seed is extremely important because it is the material
substrate on which and with which nature places atoms and molecules of living matter in developing
plants. The treatment of seeds with humates leads to the fact that, in addition to the hereditary DNA
programs, the energy information programs of humic preparations are also involved in the development of
a new organism.

Using electrography of seeds and vegetative plants [19], were able to establish that seeds of wheat,
rice, soybean and barley treated with an aqueous solution of the humic preparation have an increased
energy potential, which is manifested in their brighter glow in the high-frequency field (Kirlian effect).
According to its level, the energy potential of the treated seeds and seedlings exceeds by 2-3 times the
potential of the control seeds.

Table 6 - Energy capacity in the system of vertical soil zoning

Energy intensity, cu o
Soil Soil Atmospheric air
Depth, cm
0-10 10-20 20-30 30-40 40-50

Mountain forest heavy loamy 81-82 82-87 83-91 90-91 84-85 20-23
Dark Gray Forest 75-82 79-97 95-96 90-91 90 19-21
Chernozem low humus carbonate medium loamy 80-87 85-91 90-99 93-97 92-95 18-20
Dark brown colored loamy 73-84 84-87 87-89 84-90 90-91 18-19
Light brown medium loamy 71-74 74-75 75 75 75 16-17
Meadow sazovyoraschaemy solonchakovye 79-87 89-91 86-90 97-101 93-96 16-17
medium loamy

Serozems ordinary irrigated saline medium loamy 74-79 78-82 81-82 80-81 79-80 14-16
Meadow-gray terrestrial irrigated saline medium 72-75 75-76 76-81 81-82 89-90 15-17
loamy

Light-loamy light gray soils 57-72 72 73 75 78 14-15
Takyr-like alkaline-saline heavy loamy 78-79 79-81 81 81-83 79 16-17
Barchan sands 25-63 74-75 64-73 63-70 61-68 13-15
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While the energy potential of seeds can be relatively easily determined or measured using highly
sensitive instruments by electrography that are commercially available to industry, defining the energy of
water and aqueous solutions is much more difficult.

The authors have developed a method of determining energy capacity of water and aqueous solutions.
Modern high-precision devices were used as the basis for measuring electrical capacitance. Platinum
electrodes of special design were used as sensors.

Certain energy capacity is also characteristic of soils; it is one of the indicators that characterize the
levels of natural or artificial fertility.

Studies have shown that humic preparations derived from lignite are carriers of energy programs that
affect the DNA hereditary program in plant seeds, and participate in the development of a new organism
of the relevant crop. Each crop is unique and has certain energy capacity.

With the help of a PRE 1 device, it has been found that energy intensity of soil in the 0-50 cm layer in
the system of vertical soil zonality of the Trans-Ilyisk Alatau obeys the fundamental law of soil and
climatic zonality.

As shown by the results in Table 6, energy intensity of soil depends on the moisture content, the
granulometric composition, and the content of organic matter. For example, soils with low humus content
have lower energy capacity. With the same fineness and density, more humid heavy loam soil with
relatively high content of humus is characterized by greater energy content than dry soil. Most likely, this
can be explained by properties (structural ordering) of the water. Since water molecules can form
hydrogen bonds, i.e. create associates, there is an infinite variety of clusters that carry high density energy
and information. Therefore, the role of water in plant life and soil formation is extremely important.

a) 1-stage b) 2-stage c) 3-stage solution concentration
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Picture 3 (a, b, ¢) - Processing of seed

Experimental work discussion: According to some provisions of the capillary and humic hypotheses,
brown coal consists of liquid and solid phases. The solid phase of the coal mass consists of grinding
colloidal humus particles with a particle size of 0.001 to 0.00004 mm. The cohesive forces of colloidal
particles are different for different coals and depend on the degree of carbonization. The further this
process goes, the more chemically older the coal and the smaller the capillaries. Using the provisions of
these hypotheses from Kiyaktinsk brown coal, insufficient carbonation, by processing caustic soda
(NaOH), plant growth stimulants were obtained, that is, a bioenergoinformation adaptogen that increases
the environmental resistance of cultivated plants to extreme environmental factors (soil salinization,
alkali-forming factors, pesticides, man-made environmental pollution, adverse climatic conditions in the
form of dust emission, etc.).

The resulting drug - adaptogen increases seed germination, transplanting seedlings during
transplantation, plant resistance to diseases (bacteriosis, fusarium, late blight, chlorosis, powdery mildew)
and extreme environmental factors (drought, frost, salinization of soil, boric toxicosis, pathogenic
microflora, etc.) promotes enhanced growth of the roots and above-ground parts of plants; improves
mineral nutrition of plants by 25-30% by increasing the utilization of nutrients from the soil and fertilizers;
reduces the nitrate content in agricultural products by 25-40%; helps to increase the size of the
inflorescences and enhance the intensity of the color of flowers; accelerates the maturation of crops for 7-
16 days; increases the yield of agricultural plants and fruit and berry crops on average by 30-80%
improves product quality and prolongs its shelf life.

As the sample, we present the data (table 7) on the processing of 1 ton of wheat seeds with a
consumption of -400 grams and barley -500 grams.
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Table 7 - Treatment of wheat and barley seeds with an adaptogen

Culture The concentration of | Processing time (languor) of seeds, min | Consumption of working
the working solution Duration of extraction of | solution, liters per 1 ton
for the drug,% dry treated seeds, days
Wheat (spring, winter) | 2,0 (2 xr -100 1 water) 30-240 2-9 15-20
Barley (spring, winter) 2,52 xr-100L 30-360 2-12 18-20
water)

Presowing seed treatment is carried out in 2-3 days after their preliminary dressing. According to a
special technological regime, presented in table 7.

Humic preparations from brown coal by the authors L.I. Lishtvan, Yu.G.Yanuta, A.M. Abramec and
others (Institute of Environmental Management of the National Academy of Sciences of Belarus) have a
different nature compared to brown coal from the Kiyaktinsky deposit, and their demineralization using
traditional methods does not completely remove the ash components. These drugs are completely
unsuitable in the conditions of the arid zone of Kazakhstan [14].

In the work of N.N. Bambalova “Precipitation of humics ubstances from a queous and alkaline
solutions under the action of electrolytes: A review” (in the journal “Chemistry of solid fuels”, January
2016, Volume 50, Issue 1, pp 51-63) the coagulation thresholds of humic acids of solid fuel are very
characteristic for different stages of metamorphism, and they adequately reflect the nature of the object is
a natural feature of a natural feature, which is a natural feature. [15]. The Kiyakty deposit is represented
by brown coals of the Jurassic period with a high degree of coalification. The formation of the coal-
bearing stratum of the field is associated with continental-lagoon conditions, that is, it occurred in lakes
and large swamps. The use of drugs from this coal-adaptogens showed good results in a sharply
continental climate of the South-Northern part of Kazakhstan. You can add that these drugs are zoned for
success can be used strongly saline soils.

As a result of the research, a conclusion has been drawn that energy of water, seeds, plants, soil is a
key element in increasing crop yields, therefore, significant efforts should be made now to introduce
highly sensitive instruments into the agricultural production to monitor energy-and-information
transformations in the soil, water and in plants, not only at the laboratory, but also directly in the field.

Equipment had been installed and an experimental technological line assembled for the sodium
humate production, where a representative batch of the tested preparation was produced in the amount of
550 kg in the period between 2004 and 2006. The obtained preparation was analyzed for chemical
composition, tested for toxicity and presence of natural radionuclides at the Test Center of the Republican
Sanitary-Epidemiological Station. It has been found that the preparation is not toxic, and the content of
natural radionuclides is within the permissible limits.

Efficiency of humic preparation has been proven in course of laboratory and production tests at farms
in the Almaty, Kyzylorda, Karaganda, and Akmola regions on various types of soil. Physiological activity
of the preparation for the tested agricultural crops on low productivity soils was determined by the energy
intensity of the working solutions used for presowing treatment of seeds and spraying vegetating plants in
ontogenesis.

The developed agricultural method of presowing seed treatment with a solution of the preparation
without additional irrigation of meadow-gray and light chestnut soils ensured stable increase in winter
wheat yield by 24.2-36.4%, and increased the amount of raw gluten in the grains up to 29.4%. In the
reference variant, the content of gluten in the grain was 25.4%. High efficiency of using agricultural
practice of presowing treatment of seeds and spraying vegetating plants with the studied working solutions
of the preparation was noted in cultivation of soybeans on light chestnut medium loamy and meadow-gray
medium loamy irrigated soils. The yield of soybean grains increased by 34.8% due to presowing treatment
of seeds and spraying vegetating plants with aqueous solution of the humic preparation.
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A.I'. Mamonos, H. Kaaracynbi, A.A. UcmaniioBa
(J.A. Konaes ateiamarsl Tay-KeH icTepi HHCTHTYTHI, AJMaTHI K., Ka3akcTan)

OCIMIIKTEPAIH OCYIH BIHTAJIAH/JIBIPY ITPEITAPATBIHBIH
CY EPITIHJICIMEH SHEPTIETHUKAJBIK ChIMBIM/IbLIBIFbI

AnHoTanusi. Makanana 3eprrey OOBEKTICI-TyMHH NpenaparTapblHbIH aly TEXHOJOTHSCHl KOHE OJap.ibl
KazakcTaHHbIH 11611 aiiMakTarbl OYJIIHI€H TONBIPAKTHI KaiiTa KajlblHA KEeNTipy apKbpUIbl MaijaiaHy THIMILUIIT.
ConpbIKTaH 0i311iH MaKCaThIMBI3 KOMip MaWJachbIHAH IMperapar ajlblll OHBI TOJBIKKAHABI ayBUI-IIAPYaIIbUIBIK MOJ
ATy IBIH JKOJIBIHIA TATAIBIK SKCIICPUMEHT XoHE OMO(U3UKAITBIK MOHUTOPHHT apKBUTBI OYJT TEXHOJIOTHSFa ©3repicTep
EHTi3iN THIMAI MapaMeTpiiepiH aHbIKTay. JKCHEPUMEHT asChIHIA aJIbIHFAH IpernapaTThbl JKblga eHiMI a3 OepeTiH
TOTIBIPAK, JKaraiibIHAa Tekcepin kepy. O YIIiH TYMHHLIIK IPENapaTTHl CyJa €pUTiH *KoHe | Ta sKepre OHBIH KaHIIa
JKYMCAATBIHBIH €CETTEN IIBIFapAbIK, OHBIH iITiHIe OMTalIbIH TYKBIMBIH CYy epiTiHAire OYKTHIPHIN, KEeNTipin comaH
KeliH FaHa TOIBIPaKKa CeOyAiH peXKUMiH aHBIKTaAbIK. OChIHIal ToXKiprOeneH KeifiH aHbIKTaFaHBIMBI3 TOIBIPAKTAFBI
Ty3abiH Kesemi 0,8-2.2%-Te OONFaHBIMEH COJI YKarAaWaslH ©3iHme AoHmi-makeuiman 24,2-42,1%-ke, kypim 76,2-
78,6%-ke, cos 34,8%-ke ocim Oepii. bys Ty3abl TONMBIPAKTBHIH JKOHE KYpPFAaKUIBUIBIFBI JKHI KE3[IECETIH Karmaiina
KOHII KOHIIITETIH KOPCETKII OOJIBIN €CeNTEICI.

Tyiiin ce3mep: 3KoJIOrHs, KOHBIP KOMIp, HATPUIT T'yMaThl, BIHTAJAHIBIPY IIpeNaparkl, OUOTECTiIeY, IHEPreTHKa
Cblﬁ])lMZ[I)IJ'II)IFI)I.

A.I'. MamonoB, H. Kanaracyasl, A.A. UcmaunsioBa
(MucTuTyT ropHoro fena uM./J[.A. KyHaeBa, KazaxctaH, AiMaThi)

SHEPTETUYECKAA EMKOCTb BOJHOI'O PACTBOPA
IPEINAPATA-CTUMYJISITOPA POCTA PACTEHUI

AnHotanusi. OOBEKTOM HCCICAOBAaHMS SIBISCTCS TEXHOJOTHS TOJIyYEHHMs TYMHHOBBIX IMPENapaTroB M
3¢ GEKTUBHOCTD UX UCIOIB30BAHUS B HU3KOIPOIYKTHBHBIX MIOYBAX MYCTHIHHOM 30HBI.

Ienb paboThl - UccaenOBaHUE, pa3pabOTKa U UCIBITAHUHM TEXHOJIOTHUS MOJIYYCHUS T'YMHHOBBIX IMPENApaToB U
arpoMeNIMOPaTUBHBIX MPUEMOB MOBBILIEHUS YPOXKAHHOCTH KYJIBTYPHBIX PACTEHUN HA HU3KO-NIPOAYKTUBHBIX MOYBAX,
a TaKKe PAalMOHATIBHOTO MPUMEHECHHUS (PH3HOJIOTUICCKH aKTHBHOTO TyMaTa HATPHsl, TOIy4aeMOro U3 Oyporo yris B
COBOKYITHOCTH C IPyTUMH ITpHEMaMH KOMIUICKCHON 1 JuddepeHINPOBAaHHON arpOTEXHUKH.

Ha ocHOBe HaHHBIX WCCIEHOBAHHNA YHEPIETHYECKOH €MKOCTH BOAHBIX PAcCTBOPOB T'YMHHOBBIX IIPEMaparoB,
OMO(U3NIECKOTO MOHUTOPWHTA M KOPPEKTHPOBKH OCHOBHBIX  TEXHOJOTHYECKHX I1apaMeTPOB IIPEIIOKeHa
TEXHOJIOTHS 00pabOTKH CEMSIH PAa3INIHBIX KYIBTYP.

IIpencraBneHsl pe3ynbTaThl HCIBITAHHN HSKCIEPUMEHTANBHOTO o0paslia Ipemapara W arponpueMoB Ha
pPa3IMYHBIX THUIAX HHU3KONPOAYKTUBHBIX II0YB 3aCyIUIMBBIX 30H pecnyOonuku. MetogoM OHOTEeCTHPOBAHUS
OIpe/ieIeHbl ONTHUMAJbHbIE KOHIEHTPAIIMM BOIHBIX PACTBOPOB TYMHHOBOIO Ipenapara ajisi o0pabOTKH ceMsiH
CEJIbCKOXO3SUCTBEHHBIX KYJBTYp, ONTHMAJbHBIE TEXHOJOTUYECKHUE TMapaMeTphbl TOATOTOBKH CEMSH K IOCEBY
(TIPOIOIKUTEHLHOCTh 00PAOOTKH T'YMHUHOBBIM IPEIapaTtoM, OTICKKH CEMSH U JIp.); OMpEeIeSiCHbl ONTHMAaIbHBIC
YCIIOBUSI BBICEBA CEMSIH B IOYBY (BJIAXKHOCTh, TEMIIEPATYPa, 3aCOJICHUE).

B pesynbrare BRIIOIHEHHBIX pa0OT ycTaHOBJICHA 3((EKTHBHOCTH Ipenapara, mojay4aeMoro 1o pa3paboTaHHON
TEXHOJIOTMH Ha HU3KOIPOAYKTUBHBIX MTOYBaxX ¢ ypoBHeEM 3acoieHus 0,8-2,2 %. [loBbllieHne ypokaiHOCTH 3€PHOBBIX
KyaeTyp nocruraet 24,2-42.1 %, puca 76,2-78,6%, a con -34,8 %.

OmnpeneneHbl 00BEKTHI, METOIBI HCCIIEIOBAHBI, a TaK)Ke Pe3yNbTaThl Ja0OpPaTOPHBIX M TIOJNIEBHIX OIBITOB IO
H3yYCHHIO, Pa3pabO0TKe W WCTBITAHUSM T'YMHHOBBIX TIPEIApaTOB W arpoOMETHOPATUBHBIX MPHEMOB IPENIIOCEBHOMN
00paboTKK CeMsiH, ONPBICKMBAHHS BEr€THPYIOLIMX PACTEHUH BOAHBIMH PACTBOpaMH (DU3UOJIOTHUECKH aKTHBHOTO
rymMara HaTpus IPH BBIPAIIMBAHUM CEIHCKOXO3SHCTBEHHBIX KYJIBTYp Ha HH3KOIPONYKTUBHBIX IOYBaxX Ha (oHE
30HAJILHOM arpOTEXHUKH B PA3JINYHBIX TMOYBEHHO-KIMMaTHUeCKuX 30Hax Kazaxcrana.

KirwueBble ciaoBa: 3Kojorus, Oypblid yrojib, TyMaT HaTpus, MPENapaT-CTUMYJIITOp, OHOTECTHPOBAHHE,
JHEPreTHYeCcKast eMKOCTb.
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