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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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TECHNOLOGY OF SALINE LAND RECLAMATION
BY BROWN COAL PRODUCTS

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 con-
centrations 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: brown coal, sodium humate, biotasting, salinization, ecological stability, extreme factors of the
environment.

Introduction. New types of compound materials are required in order to fulfill the State Program of
Industrial and Innovative Development of Kazakhstan, as well as to solve many tasks of modern industry
and agriculture. Complexity of the structure and availability of different functional groups, amino acids,
polysaccharides as a part of humus determine such functions as accumulative, mobility, regulatory,
protective, physiological, etc. Such materials include modified humic products. Humate-containing
compounds have unique properties, which allow them to expand their field of application especially in
saline soils.

Besides, modified humic compounds can act as biologically active substances, sorbents of heavy
metal, radioactive elements and organic toxic compounds, i.e. they can incorporate some pesticides,
hydrocarbons, phenols, etc. These compositions are also used for purification of natural and waste water,
re-cultivation of degraded and dust suppressed contaminated soils.

Humic ingredients of brown coal are non-synthetic substances, non-toxic for human and ecosystem as
a whole, which is a positive of their use for various needs.

Kazakhstan has significant reserves of brown coal, which are raw materials for these materials
production. Despite the availability of large deposits of brown coal in the Republic and sufficiently
developed infrastructure for manufacturing such products, their production is not organized. Therefore,
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development and industrial implementation of technology for manufacturing of modified humic products
from natural hydrocarbon raw material is a critical task, and establishment of production of such materials
contributes to expansion of the Republic's export potential and import substitution.

Scientists from Russia, Ukraine, Uzbekistan, Kyrgyzstan, the USA, Canada, Germany, Poland, etc.
are engaged in research of physical, chemical and technological basis of the processes of humate-
containing products manufacturing. In Kazakhstan research is carried out at the Institute of Organic
Synthesis and Coal Chemistry (Karaganda), in particular, method of coal-alkali reagent production used to
stabilize mud fluids has been developed, as well as processes of coal oxidation with nitric acid and
modification of humic compounds by synthetic polymers have been studied. In the Research Institute of
new chemical technologies and materials at the KazNU named after Al-Farabi work on catalytic
liquefaction of brown coal with associated extraction of humic compounds. In the Institute of Chemical
Sciences named after A.B. Bekturov the scientific basis of the processes for manufacturing humate-
containing compound materials has been developed and process flow chart. Technology for manufacturing
humic products from brown coal has been developed by D. A. Kunayev Mining Institute. Representative
batch of manufactured product was tested as growth stimulator of various agricultural crops.

Water-supply deficit, arid climate and significant part of saline soils in the structure of topsoil of
Kazakhstan are serious obstacle for increasing productivity of the land by classical methods.

Non-traditional methodological approaches on using lands having low productivity and increasing in
agricultural production which are based on fundamentally new scientific and theoretical concept of
energoinformational farming have been developed. Rational use of physiologically active humic products
in the fields - adaptogens with multifunctional properties, increasing bioenergetics and ecological stability
of agricultural crops to extreme environmental factors will ensure higher yields of marketable products
with minimal dependence on unfavorable soil and climatic conditions.

The plant growth stimulant will become competitive in the domestic and foreign markets due to its
low price, environmental cleanliness, availability and efficiency. In addition, during manufacturing humic
product cheap local raw materials and available reagents are used, its manufacturing is based on usage of
standard equipment. Possibilities of export and import substitution of this product are high, because
currently, the Republic purchases similar products abroad. Production arrangement according to tech-
nology, which is developed on the basis of presented research, will allow not only to replace analogues
imported to Kazakhstan, but also to export humic product, as import analogues are inferior in properties
and price.

Methods of research. Laboratory experiments were carried out according to B.P. Stroganova's [1]
methodology. Seeds of rice, wheat, barley, etc. in the glasses with capacity of 0.51 exposed to scientific
scrutiny, they were coached in thermostat in 5-fold replication on highly saline and non-saline cultivation
soil according to GOST.

The samples of the following soils were used as cultivation soil: meadow-sierozem irrigated saline
soil; takyr-like soil, alkaline and saline soil; takyr-like middle loamy soils. These samples were dried to an
air-dry state and bolted (sieve - 3 mm).

Pre-treatment of seeds of rice, wheat and barley was carried out by 0.1; 0.5; 1.0; 2.0; 2.5; 3.0, 3.5;
4.0% aqueous solution of sodium humate for 60 minutes.

Vessels with rice seeds were watered by weight with tap water until cultivation soil was completely
saturated. The moisture content of cultivation soil in the vessels with the rest of crops was maintained at
the rate of 65-70% out of its total moisture content capacity. Each 100 grams of rice, wheat and barley
seeds were soaked for 10,30,60,120,180,240 and 420 minutes. Treated seeds were dried at the temperature
of 20-40°C until air-dry condition. Soil salinity levels were determined according to the classifications of
N.I. Bazilevich and Ye.l. Pankova [2].

In the vegetation phase of the 1-2, 2-3, 3-4 leaves, rice was fertilized with ammonium sulfate at the
rate of 20 kg / ha per each vessel.

Soil moisture content was determined by thermostatically-weighted method using the VPGR-
Ineutron moisture indicator.

Chemical analyzes of soils were carried out in the chemical laboratories of the Kazgiprovodkhoz
Institute, Institute of Soil Science of the Ministry of Agriculture and KazNU named after Al-Farabi.
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Technology of humates manufacturing. Ability of humic acids to form salts with monovalent
cations of sodium, potassium, and ammonium is the basis of humates extraction from natural raw
materials. In order to do this aqueous solutions of the hydroxides of these elements are used. Treatment of
carbon-containing raw materials with alkaline reagents leads to disruption of intermolecular interaction
and rupture of chemical bonds in macromolecules of organic compounds of coal.

Humates extraction method using the so-called "dry method" technology is known, which is to mix
brown coal with 42-45% aqueous solution of sodium hydroxide at a ratio of solid to liquid ratio = 5: 1.

In order to increase the yield of humic acids from coal up to 72-73%, the author has developed a
method of electrolytic oxidation of coal on nickel anode during 5-6 hours at the temperature of 60-65 °C.
Humic compounds extraction method by oxidizing coals with solutions of nitric acid with concentration
up to 40% at the temperature of 75 °C during 3 hours is known. The yield of humic compounds reaches
60-70%.

In order to extract humic compounds, it is known to use chlorine, ozonized air, ozone, nitrogen
oxides.

Not only physical-chemical and chemical methods of extraction are being developed, but also phy-
sical methods of impact on raw materials: infrasound, radiolysis, baroforming, etc.

Analysis of the known methods [3-7] of humic compounds extraction shows that the most effective
and widespread method is the "leaching" of humic substances from fossil raw materials by alkaline
solutions.

Research of influence of hydroxides nature, temperature and exit concentration of humates was
carried out using LiOH solutions at the concentration from 1 to 10 mol/kg, NaOH and KOH. Ammonia-
water mixture was not investigated, due to its non-technological nature (escape of gaseous ammonia) and
formation of unstable humates. The results of the research are shown in figure 1.
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Figure 1 — Temperature coefficient of humates yield as a function of alkali nature and concentration:
1 —LiOH, 2 — NaOH, 3 - KOH'

Specified dependence shows that the highest humates yield up to 90% is observed in LiOH solutions
in studied concentrations, and in the solutions of sodium hydroxide it is up to 70%. The activity of
hydroxides impact on humates yield shows that the increase is observed in the series LIOH> NaOH KOH.
For comparison, in figure 2 dependence of the humate yield during heating of initial coal (curve 5) is
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shown. Humates yield reaches 15% during heating the coal up to 200-220 ° C, and during exposition of
sodium sulfate solution having neutral reaction of medium to carbon, humates yield, even with heating, is
very small and does not exceed 10%. Increase in the concentration of alkali contributes to increase in
humates yield, while temperature increase at alkali concentrations (NaOH) from 2 to 4 mol/kg of coal
does not increase the humates yield (curve 3, 4).

Increase in concentration of NaOH up to 10 mole/kg of coal promotes the yield of humates by more
than 50% at the same temperatures [8, 9].

90 + i ~

Buixoa rymartos, %

Figure 2 — Temperature dependence of the yield of humates on the nature of solution and its concentration.
Temperature degrees C: 1 — system coal-solution NaOH 10 mole/kg; 2 — system coal-solution KOH 4 mole/kg;
3 — system coal-solution NaOH 4 mole/kg; 4 — system coal-solution NaOH 2 mole/kg;

5 — coal (initial); 6 — system coal-solution Na,SO4 10 mol/kg.

Reaction of interaction of humic substances with alkali metal ions under normal conditions carries
slowly, in practice, extraction of humates is carried out, as a rule, at elevated temperatures and excess
pressure [10]. However, despite the fact that the temperature factor has a significant impact on intensity in
relatively narrow range - 80-160 °C, the upper limit is restricted by negative effect of higher temperatures
on chemical activity of the humates, and the lower limit reduces the yield of the product and increases
duration of the process. This fact is confirmed by the results of research by thermography method. These
indicators have been the basis of all known technologies.

From the analysis of known methods it follows that currently none of the technologies of humates
production has been carried to industrial manufacturing due to objective reasons. The basic requirements
to source raw material have not been worked out, solid-to-liquid ratio, concentration of e alkali solution,
fractional composition of raw materials and duration of its alkali treatment, temperature regime, etc. have
not been accurately determined. Variety of raw materials, because coals not only from different fields
differ in composition, but within single field there is considerable range of indicators. Table 1 shows the
indicators of composition of brown coal samples from the Kiyakty and Oy-Karagay fields.

Based on the specified data, raw material for humic product manufacturing is extremely
heterogeneous, as well as there is significant variation in content of such components as silicon oxide,
aluminum trihydrate and ferrum hydroxides, as well as microelements.

These data confirms also variety of technologies, process parameters.

Suggested process is conducted in the following manner: source raw material (brown coal) is purified
from foreign impurities by the system of sieves and screens.

— 123 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

Table 1 — Chemical composition of brown coal sample of 2 fields

Indicators Kiyakty field Oy-Karagay field
(medium) oxide semi-oxidized

PH of water extract 6,8 6,0 4,7-5.9
Humus, % 20-69,2 30,0 64-72
silicon oxide (Si02) 38,2-5,0 25,5 25,5
Al2 03, % 20,5-4,0 21,6 21,6
Fe203, % 21-5,2 20,4 20,4
TiO2, % - 1,25 1,3
MgO 3,2-2,0 1,6 1,6
P205, % 0,03-0,05 0,08 0,08
K20 1,7-2,0 0,75 0,75
CaO 8,3-7,0 17,03 17,03
Na20 3,1-2,5 0,16 0,16
Nitrogen 0,9-0,8 0,6 0,6
Zink, mg/kg 122-120 1,13 0,16
Cobalt 0,3-0,1 0,19 0,06
Copper 64-60 2,5 0,08
Manganese 20-18 5,4 1,5
Molybdenum 17,0-13 0,25 0,1
Plumbum 104,4-101,0 >32.0
Cadmium 4,1-3,1 >2.0

Basically, the process of humates production stipulates following operations; mechanical purification

of source raw material from foreign impurities, grinding source raw material to necessary fracture with

simultaneous drying. Treatment of obtaining mass with alkali solution at the concentration from 1 to 10%
during 2-10 hours and liquid to solid ratio from 5 to 10, at the temperature of 60-80°C, filtration with

washing, drying, grinding, screening, packing.
Prepared coal with grain size of not more than 0-5 mm of 0-5 is treated with sodium hydroxide
solution at the drum in the rate of 0.4 liter per 1 kg of coal. After determination of concentration tanks

with alkali hermetically sealed and left for 12-15 hours. Then accepted stock is unloaded on specially

prepared site and is formed into layers of 2-3 ¢cm and dried on air till moistness reaches 18-22%. Optimal

parameters were set as a result of tests.

Table 2 — Optimization of process parameters of sodium humate production

Experimental conditions: t - 20-300C, concentration - NaOH - 40%

Granulometric composition, mm Ratio: S: L Leaching time,hour Humate output
2 30
. 5 40
0-2 1:0,5 10 50
15 60
2 40
. 5 60
0-5 1:0,75 10 73
15 85
2 30
) 5 45
0-10 1:1 10 60
15 70
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Produced sodium humate is enriched with solutions of macroelement salts (zinc, molybdenum,
cobalt, copper) and macroelements (iron, potassium, phosphorus, nitrogen) with varying concentrations
within the following limits (%):

- zinc - 0.10-0.30; iron - 0.10-0.30; molybdenum - 0.05-0.21; cobalt - 0.01-0.06; copper - 0.01-0.06;
potassium - 0,03-0,15; phosphorus - 0,03-0,15 (concentrations of micro-impurities were changed depen-
ding on their content in source raw material, soil and plant needs).

In order to increase impact of the product on seeds of agricultural plants and increase resistance of
sprouts to experimental environmental factors, sodium humate was treated with extract of white-ground
Artemisia in the amount of 1-3% out of humate weight.

Artemisia extract was prepared by digestion of dried Artemisia in soft water at the temperature of
20 °C during 12 hours. Use of Artemisia extract is not accidental, since during soaking in 12.5-15% of
aqueous extracts of halophytes having physiologically active properties, salt resistance and productivity of
cultivated plants are prominently increased. The authors found that this species of Artemisia has a good
insecticidal, bactericidal, fungicidal effect, favorably differs from many halophytes.

Therefore, we use optimal concentrations of water extracts of Artemisia white applied during seeds
pre-treatment for additional enrichment of new physiologically active humic product in order to improve
its multifunctional properties on saline soils.

We checked obtained results on seeds pre-treatment in combination with other agricultural methods
which promote accelerated sprouting of rice and crops accompanying rice on saline soils.

It is known that cultivated plants are sensible to adverse effects of salts mostly at a young age,
especially during the period of seeds germination and emergence of seedlings. Therefore, obtaining nor-
mal sprouts and ensuring their growth and development in the early stages of ontogenesis is crucial for
increasing effective fertility of saline soils, and all agronomic measures aimed at accelerating emergence
of seedlings contribute to accelerating the growth of plants and their environmental sustainability. One of
such measure is creation and maintenance of optimal moisture content of saline soils.

In accordance with biological characteristics, rice seeds on non-saline soils germinate more simul-
taneously at moisture levels favorable for upland crops. But on saline soils, rice sprouts often die because
of excess of salts in the soil solution and impact of alkalizing factors. Therefore, in this case, obtainment
and maintenance of seedlings depends primarily on properly selected irrigation mode in the period from
seeds chitting to growing plant onto the surface and forming 2-3 leaves.

Study of optimal moisture content of highly saline soil for rice, barley, sorghum and maize seeds
treated before dropping in optimal modes with aqueous solutions of sodium humate has been performed
under laboratory conditions, the results of which are presented in Table 1. The best medium during ger-
mination of sodium humate-treated seeds and during 2-3 leaves stage for both upland crops and rice is
moistened cultivated soil substrate (table 2). Moistening levels of highly saline cultivated soil in the range
of 60-80% out of the total moisture capacity stimulated germination of the treated seeds and early
development of barley, and in the range of 70-90% were most preferable for rice. It is very significant that
decrease in the moisture content of highly saline substrate from 70 to 40% contributes to sharp decrease in
germination of seeds of the tested crops and causes pronounced pathological symptoms of seedling
inhibition, while excessive moistening of cultivated soil less affects early development of plants, but
significantly worsens germination of the seeds. Optimal moisture values of highly saline cultivated soil
were higher than moisture levels of non-saline soils.

These data suggest that in order to obtain comprehensive sprouts of upland crops to be tested on
highly saline alkaline soils of Akdalinsk irrigation tract humidity of upper root layer shall not fall below
70% out of its maximum water holding capacity [11-13].

In the above-described laboratory experiments, levels of salinity and salt compositions of cultivated
soils to be tested were constant that allowed establishing stable stimulatory effect of physiologically active
humic product on environmental sustainability of agricultural crops under optimal conditions of pre-
treatment. Therefore, in further experiments it was necessary to study the impact of different salinity of
takyr-like soil on germination of rice seeds treated with sodium humate and plant development in
ontogenesis and their seed productivity.

General biological effect of inhibition of plant growth by high concentrations of salts in the soil is
known. According to cytological studies of L.D. Avilova [12] the reason of growth inhibition in seedlings
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under salt excess is that under these conditions both stages of growth processes of division and cell
elongation are inhibited, wherein the second of these stages is inhibited to even greater extent than the
first. The nature of growth processes inhibition and size of harvest depend on the type and degree of soil
salinity and is determined by the level of biological salt tolerance of cultivated crops in varietal aspect.
Therefore it is quite natural and understandable that under various types of salinity seed germination and
growth of vegetative organs of rice significantly inhibited, and the higher the level of soil salinity, the
stronger inhibition.

e
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Figure 3 — Performance of laboratory experiments on climate chamber

Effectiveness of new physiologically active humic product enriched with micro- and macroelements
and wilding plant extracts, e.g. Artemisia white was studied during two laboratory experiments by biotes-
ting. The test was carried out in a mini-climate chamber, manufactured by the staff of D.A. Kunayev
Mining Institute 7

Mini climate chamber, according to requirements and GOST (GOST 10250-80 and GOST 12038-84)
is equipped light heating devices, timer and thermostats [14-20].

Discussion. Technology primarily involves the following operations: raw materials are mechanically
cleaned from foreign materials, crushing the primary raw material to the required fraction, and it is dried.
Treatment, washing, drying, crushing, screening of the resulting mass from 2 to 10 hours with an alkaline
concentration of from 1 to 10% and from 5 to 10% at a temperature of 60-800 ° C at a ratio of C: K (5:1).
All this is explained by the diversity of primary raw materials, as it differs by coal content from different
fields, and there is a significant scattering within one field. The brown coal and its bicarbonate are passed
through different sieves and put into a vibration mill (molni). It is mixed with 10% aqueous ammonia and
is passed to C: K (5: 1), vibration mills, where the coal is 2-6 mm. The bucket produced by this method is
divided into trays. It emits carbon dioxide under the influence of the infrared radiator (15-20 Hz) for 5 mi-
nute then drops into the tray and dries at 60 ° C for 30 minutes at the time.

Conclusions. The tests of agronomic practice of seeds pre-treatment with humic product allowed
revealing its high efficiency at low productive soils and rice plantations of Kyzylorda and Almaty oblasts
represented by alluvial-meadow solonchak medium saline middle loamy irrigated soils. I pre-treatment of
rice seeds with aqueous solution of the product allowed increasing the yield of rice by 41%. At low
productive takyr-like soils of Almaty region efficiency of rice seeds treated with study product rice has
increased on non-saline soils by 26.7%, on slightly saline - 37.5% and on highly saline soils -78.6%. It has
been established that on brown solonchak middle loamy irrigated soils of Zhezdinsk irrigation tract yield
increase in herbage of maize, as well as sorghum and Sudan grass due to seeds pre- treatment with humic
product was equal to 22.4 -25.3% and grain - by 30.7% in comparison with control group, where non-
treated seeds were used.

Therefore, use of humic product on low productive soils in sub-mountain desert-steppe and desert
zones of Kazakhstan provides stable increase in the yield and quality of the target grain and grain legumes
products by 20-70% in comparison with the control group. Physiological effect of the product was most
effectively manifested during negative impact of extreme factors directly on plants or on their habitats,
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which confirms its adaptogenic properties. The product increases bioenergetics of seeds and plants in
ontogenesis and changes the quality of interaction between agricultural crops and environment.
Physiological activity and adaptogenic properties of the product depend on soil-amelioration conditions of
varietal and biological features of crops.
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AL A. I/ICMal/lﬂOBal, 9. T. KaHaeBZ, H. )Kanfaqmbll, Ecikan Maraymf’, A.T. Mamonos'

IZ[. A. Konaes arbiagarsl KeH icrepi uHCTHTYTHI, AnMaThl, Ka3akcTas,
*Kasak YITTHIK arpapiibIK yHUBepcHTeTi, AnMathl, Kasakcran,
Kymka nmegarorukanslk yauBepeureti, Kymka, KXP

KOHbIP KOMIPJIEH AJIBIHFAH ITPEITAPATIIEH
TY3Jbl TOIIBIPAKTA OHIM AJIY TEXHOJIOTUACHI

AnHoTtanusi. Makasnana ce3 00JbII OTHIPFaH 3€PTTEYHBICAHbBI OJ1 — KOHBIP KOMip/ieH (DH3HOJIOTHSIIBIK aKTHUBTI
TYMHHJIIK ITperapar ajly TeXHOJIOTHSCHI )koHe OHbl Ka3zaKcTaHHBIH KYHApCHI3 TONBIPaFbIMEH KIIMMATTHIK JKaFIalblHIa
Tekcepin kepy. COHOBIKTaH Oi3/1iH MaKCaTBIMBI3 KOMip MaWJachIHAH TPETapar ailblll OHBI TOJBIKKAHABI aybLIIIa-
PYaIIbUIBIK ©HIMIH MOJI aily[IbIH >KOJBIHA JANIANBIK-IKCIIEPUMEHT JKoHE OMO(MM3HUKAIBIK MOHHTOPHHT apKBUIBI OYIT
TEXHOJIOTHSIFA ©3TepiCTep EeHTI3ilN, THiMAI mapaMmeTrpiiepiH aHbBIKTay. COHOBIKTAaH 3KCIIEPHUMEHT PETiHAE ajbIHFaH
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MpernapaTThl )KbUTMa-KbUT OHIMII a3 OepeTiH TOMbIpaK KaFaalbIHAa TeKcepin kopy. O YIIiH T'YMUHIIIK IpenapaTThiH
CyJla epuTiH *koHe | Ta jxepre OHbIH KaHIA XXYMCAIAThIHBIH €CEeNTel HIBIFAPbIK, OHBIH iIIiHAe OUIalAbIH TYKBIMbIH
COII epiTiHAire OYKTHIPHIT, KENTipin COHAH KeHiH FaHa TOMBIPaKKa ceOYAiH PeKUMIH aHBIKTaAbIK. OCBIHIAN ToXipH-
OenepaeH KeliH aHBIKTaFaHBIMBI3, TOMBIPAKTAFBI TY3/bIH HoJeMi 0.8-2.2 %-Te OosFaHBIMEH COJ JKaFIalablH e31H1e
moHal nakpuiaan 24,2-42.1 %-ke, kypim 76,2-78.6 %-ke, an cost - 34,8 %-ke ocim Oepai. Byst Ty3/bl TONBIPaKTHIH
JKOHE KYPFaKIIbLIBIFBI KU1 Ke3AECETIH yKaraaia KOHUT KOHIITSTIH KOPCETKII OOJIBIIT €CeNTENeI].

Tyiiin ce3mep: KOHBIp KOMIp, HATPUH TyMaTbl, OMOTECTLICY, TY3/laHy, SKOJOTUSUIBIK TYPAKTBUIBIK, KOpIIaFraH
OpTa TYPaAKCBI3bIFEI.

A. A. Mcmannosa', A. T. Kanaes?, H. )Kanracy.nml, Ecxan Maraymﬁ, A.T. Mamonos'

'MucturyT roproro aena um. JI. A. Kynaesa, Anvarsl, Kasaxcras,
’Kasaxckuil HALMOHATBHBII arpapHblii yHHUBepcuTeT, Anmatsl, Kazaxcran,
*Kynbmxuuckuii [egarorndecknii Yuusepenrer, Kymsmka, KHP

TEXHOJIOI'HSI OCBOEHUSA 3ACOJIEHHBIX 3EMEJIb
C HCHTIOJIB30BAHHMEM ITIPEITAPATOB U3 BYPOI'O YIJIA

AnnoTtanusi. OObEKTOM HCCIIEJOBAHHUMN SBISIFOTCSI TEXHOJIOTHUS MOJTy4YeHHs (U3HOJIOTHYECKH aKTUBHBIX T'YMH-
HOBBIX IIPENapaToB, CIOCOOBI IMOATOTOBKM BOAHBIX PacTBOPOB M 3()(EKTHBHOCTh MX BO3AEHCTBUI Ha ceMeHa U
NPOPOCTKH 36PHOBBIX U OBOIIHBIX KYJIBTYP, HCIIBITAHUS [IPENapaTa B )KECTKUX IOYBEHHO-KIMMATHIECKHX YCIOBHAX
apunHoii 30ubI Kazaxcrana. [ToaTomMy menbs paboThI-pa3paboTKa TEXHOIOTHH TOJyYeHHs IIperapara i arponpHeMoB
€ro HCIOJIb30BaHUS IS ITOBBILICHHS YPOXKAIHOCTH CEJIbCKOXO03AHCTBEHHBIX KYJIBTYP B 9KCTPEMAJIBHBIX OYBEHHO-
KJIMMAaTHYEeCKUX YCJIOBUSX HAa OCHOBE JAHHBIX Ja0OPATOPHBIX M IOJNEBBIX HCIBITAHMH, OMO(GHU3NYECKOr0 MOHHTO-
pHHTa, a TAKXKE KOPPEKTUPOBKH OCHOBHBIX TEXHOJIOTMYECKHUX APaMETPOB.

[pencraBneHsl pe3ynbTaThl UCTIBITAHMH 3KCIEPUMEHTAIBHOTO 00paslia mpenapara, MoJy4aeMoro 1o paspa-
60TaHHOI>i TEXHOJIOTUM W arponprucMOB Ha pPa3JIMYHBIX TUIIAX HU3SKOIIPOAYKTHUBHBIX IMOYB 3aCyHUIMBBLIX 30H pEC-
l'[y6J'Il/IKI/l. MeTOZ[OM 6I/IOTeCTl/Ip0BaHI/I§I OIPEACICHBI ONITUMAJIBHBIC KOHICHTPAUKU BOJAHBIX PACTBOPOB I'YMHUHOBOI'O
npenapara Juisi 00pabOTKU CEMSIH CelbCKOXO3SIMCTBEHHBIX KYJbTYP, ONTHMAJbHBIE TEXHOJIOTHYECKHE TapaMeTphbl
MOJITOTOBKH CEMSIH K IOCEBY (TIPOAOJDKUTEIBHOCTh 00pabOTKN I'YMHHOBBIM IIPETIApaTOM, OTJIEKKH CEMSH M JIp.):
OTIpeJIeTIeHbl ONTHUMAJIbHBIE YCIOBHS BBICEBA CEMSH B IOYBY (BI@XXHOCTh CyOcTpaTa, TemIleparypa, 3acoJIeHHeE).
HccnenoBanus NpoBOAMINCH B 1aOOPATOPHBIX YCIOBUSX B 3MMHEE BpeMsl M Ha OIBITHBIX; y4acTKax B psae gepmep-
CKHMX XO3ficTBax. B pe3syibTaTe BEINONHEHHBIX paboT ycTaHOBIEHa 3(Q(EeKTHBHOCTh Mpenapara, Moxy4aeMoro 110
pa3pabOTaHHOW TEXHOJOTMM HAa HHU3KONPOIYKTHUBHBIX MNouBax c ypoBHeM 3acosenus 0,8 2,2 %. IloBblmenue
YpOXXaiHOCTH 3€pPHOBBIX KyJbTYp pocturaet 24,2-42,1 %, puca 76,2-78.6 %, a cou - 34,8 %.

OcyniecTBIeH MOHTaXX OIBITHOM YCTQHOBKH IO MOJYYSHHIO TYMHHOBOTO Iperapara, Ha KOTOPOH IOIy4YeHO
550 xr npenapara. OnpeneneHsl ero XMMUYeCKHe U TOKCHKOJIOTHUECKUE CBOMCTBA; MOTYYEeH CePTH(HHUKAT COOTBET-
ctBus KCC Ne 0049776. JlanHblii mpenapat ObLI UCIIOJIB30BaH MPH 3aKJIAKe CTAIIMOHAPHBIX W MPOW3BOJICTBEHHBIX
UCIIBITAaHMSX B X03HCTBaX AsMaTHHCKOM, Kbi3piiopaunckoi n CeBepo-Kaszaxcranckoid o0nacTax Ha 5 TUIax IOYB.
YcTaHOBIIEHO, YTO (PU3HOIOTHYECKOE JeicTBUE Mpenapara Haubosiee 3((GEKTUBHO MPOSBISCTCS Ha CHIIBIIO 3aCO-
JICHBIX ITOYBAX B AKCTPEMAIIbHBIX [IOYBEHHO-KIIMMATHYECKUX YCIIOBHUSIX.

KiroueBble cioBa: Oypblil yroib, rymMar HaTpusi, OMOTECTHPOBAaHHUE, 3aCOJICHUE, SKOJOTMYEcKas yCTOHUH-
BOCTB, 9KCTpEMaJIbHBIE (DAaKTOPBI CPE/IbI
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