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Annotation. Long-term research on monitoring of soil and climatic conditions of the Aral Sea
region, based on screening of morgiiological features in the context of zoned varieties and samples of
local breeding, taking intaccount the complex of breeding and genetic parameters and practical breeding
work, a model of a variety of spring barley was developed. The key basis of this model is the parameters
aimed at creating precocious varieties with high salt and drought nesistihe formation of
reproductive organs is completed before the onset of the summer drought. The purpose of the work is to
increase the productivity of grain forage crops, launch new scientific and technical products on the market
by creating fodder bagl/ varieties resistant to environmental stress factors, competitive in productivity,
grain quality when cultivated in environmentally unfavorable conditions of Kazakhstan. As a result of
selection and practical work, five new varieties of spring barleyptadato stressful conditions were
created: Sur Aruy, Inkar, Kaysar, Shakhristan, Altyn arai, combining a complex of productive traits and
valuable biological properties. Varieties are included in the State Register of Breeding Achievements of
the Kazakhsta Republic, and patents have been obtained.

Keywords breeding, variety, salinity, adaptability, protein, precacity

Introduction. In the Kyzylorda region, rice is the main crop and occupies more than 45%
of the total area under crops. The value of rmetle region as an economic, ecological, and
social culture is enormous, and especially as a meliorative -culture, its role is
invaluable.However, global warming significantly affects the climate of the Kyzylorda region,
where the shortage of water res@sicincreasing from year to year, as well as salinization, and
depletion of the humus layer of local soils, make it necessary to reduce rice crops and replace
them with other less wat@onsuming crops. In the early 2000s, scientists predicted a shoftage o
water resources in the amount of-148 billion m3 by 2030. In this regard, one of the main
strategic tasks in the implementation of the Concept for the transition of the Republic of
Kazakhstan to a "Green Economy"” d atheeWdaterMa y
Resources Management Program of the Republic of Kazakhstan fo2@8Q0vas the gradual
reduction of unprofitable and watertensive crops with the replacement them to vegetable,
fodder and oilseed crops that are less demanding in terms of iesteirces. According to the
Ministry of Ecology of the Republic of Kazakhstan, due to a shortage of water in the Shardara
reservoir, serious water problems may arise in the Kyzylorda region in 2022. So, since the
beginning of the nowegetation period,he lower reaches of the Syrdarya River have not
received more than two billion cubic meters of water, or 20% compared to 2022. And in the
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Shardara reservoir and the Koksarai counggulator today, 770 million cubic meters less water
has been accumulatédehn in 2022, leading to a forced reduction in rice areas.

As part of ensuring our country's food security at the government level, during a meeting
of the operational headquarters for amisis measures, the primary task was set as soon as
possible to dvelop a program for the selection of domestic drougsistant varieties to reduce
import dependence. As world practice shows, the contribution of breeding to increasing yields
over the past 30 years is 40%. It is thanks to selection over the pastr§0fgeaxample in the
United States, which an annual yield increase -8/ was ensured for the main field crops.
Therefore, the immediate problem in the field of breeding is to integrate and cooperate the
efforts of breeders and molecular biologistsdtvs a common problemincreasing the size and
quality of the crop, resource and energy efficiency, environmental reliability, safety and
profitability of crop production [43].

Soil salinization is one of the global environmental problems in the waddording to
the Food and Agriculture Organization of the United Nations (FAO), saline soils occupy vast
areas in the world about 25% of the entire land surface. Soil salinity maps have been compiled
in the Kyzylorda region. UN specialists have updategpsnof soil salinity in the Kyzylorda
region, which is considered the largest agricultural region in Kazakhstan. According to FAO
data, almost 85% (20.3 million ha) of the total land area (22.6 million ha) is currently saline in
the region [47]. The mainreason was the lorAgrm cultivation of rice, which contributed to the
rise in the level of groundwater, as well as the emergency state of the calisctmarge and
drainage network. In addition, the hot and dry climate causes high evaporation ofistikeno
which enhances salinization processes, especially when mineralized groundwater is close to the
ground. The type of soil salinization in the Kyzylorda region is sulfateride and chloride
sulfate sodium composition. The agroological situatiorof irrigated lands in the Kyzylorda
region is interconnected with the salinity of the collect@inage runoff of water, which varies
from 2 to 5 g/l and tends to increase; over the past ten years, it has increased by 60% [5]. As
noted in the FAO, the agultural lands of the region, suffering from the consequences of the
drying due of the Aral Sea, require close attention and investment [4].

As part of ensuring our country's food security at the government level, during a meeting
of the operational headgrters for antcrisis measures, the primary task was set as soon as
possible to develop a program for the selection of domestic droegjstant varieties to reduce
import dependence.

Longterm studies have shown on the adaptation of agricultural ¢napsalong with the
traditional crop, which is rice here, grain forage crops have great potential, the cultivation of
which will make it possible to rationally use the bioclimatic potential of the region. Due to the
ability of barley to conserve moisture conditions of irrigation water deficiency, using the
natural moisture of the soil after rice, it is able to form a high yield without single irrigation,
having a short growing season, it has time to ripen before the onset of a dry period, and makes it
possible to use agricultural machinery more rationally, thereby reducing the intensity of
fieldwork and the possibility of reusing these areas for other crops. In this regard, the relevance
of these studies is caused by the need to diversify rice productitre Kyzylorda region in
favor of grain forage and fodder crops in connection with the dynamic development of livestock
industries. Also, given the increase in the intensity of global warming, in general, climate
change, and the role of breeding in tneation of streseesistant varieties is increasing, where a
special role is given to a drougtdsistant crop like barley. Scientists note its important
economic importance in arid climates [8, 9].

World practice has shown that soil and climatic condgibave a significant impact on the
formation of plant resistance to various types of stress [10, 11]. In particular, it was found that
varieties developed and growing in arid climates and saline soils are much more resistant to these
types of stress thavarieties grown in areas without salinity, for example, in foothill areas [12].



In such countries as Australia, USA, Canada, England, India, Mexico, Saudi Arabia, Ethiopia,
and Iran, for grain crops, in particular wheat and barley, priority is given dyisgitheir salt

and drought tolerance, as they occupy a leading position in crop production [13, 14]. For
practical selection, the Aral Sea region is of particular interest, from the point of view of
conducting scientific research on the study of rest&tdno stress factors [15].

LLP "Kazakh Research I nstitute of Rice n
carried out to create the scientific foundations for the diversification of the crop industry in the
region. The basis of which is breeding work the creation of new varieties and agowlogical
testing of crops of domestic and foreign breeding in order to select varieties that are most
adapted to the stress factors of the environment of the Kazakhstan Aral Sea region. In this
regard, for the fst time, scientists of the Kazakh Research Institute of Rice named after |I.
Zhakhaev "in 2006, breeding work on barley was organized and launched in full, taking into
account the peculiarities of the solimatic and agreecological conditions of the Ar&ea zone,
analyzing the morphbiological characteristics of released varieties, based on breeding and
genetic parameters and directly practical work, a model was developed varieties of spring barley
for saline soils of the Aral Sea region. As a restilthe breeding work, five new saland
droughtresistant varieties of spring barley were created, close to the developed variety model for
the conditions of the Kazakhstan Aral Sea region.

Research is carried out within the framework of progtargeted ihancing of scientific
research of the Ministry of Agriculture of the Republic of Kazakhstan under scientific and
technical programs BR06249214; BR10765056 ¢
hybrids of grain crops based on the achievements dfedfinologygeneticsphysiology
biochemistry of plants for their sustainable production in various soil and climatic zones of
Kazakhstane.

Research materials and methods-ormation of test nurseries in the successive links of
the selection process accordng to the method of "Complex program "Barley™ [16].
Phenological observations and biometric analysis, according to the VIR methodology [17].
Statistical processing of harvest data according to B. A. Dospekhov [18]. Determination of
genetic and statisticplarameters according to the method of Fedina M.A., Silis L.Ya. [19]. The
severity of 32 traits (twwow forms) and 29 (mukiow) barley according to the UPOV method
[20]. Determination of the qualitative composition of the grain will be carried outén th
analytical laboratory of the Kazakh Research Institute of Agriculture and Crop Production:
protein content by the Kjeldal method, stardiy the polar metric method.

Kyzylorda region is located in the south of the republic along the lower reaches of the
river. The Syr Darya occupies a significant part of the Turan lowland with a flat relief. In the
west, it includes the northern and eastern parts of the Aral Sea, in the Swutiorthern part of
the Kyzylkum desert, in the norththe Aral Karakum, Ayskum, and desert plateaus of the
outskirts of Central Kazakhstan. The climate of the Kyzylorda region is sharply continental, with
hot dry summers and cold winters with unstable snow cover. The average annual air temperature
is 9. 8AC. T h egiorcis vemndry. €he avéragé dneual precipitation is 129 mm. In
some dry years, they can fall only-Z0 mm. The soil of the experimental plot is meadow
marsh, typical for rice crop rotations in the region. The humus content is 1.73% and the high
value d the dense residue is 1.15%. The type of salinity is sulfate, highly saline. The mechanical
composition is medium loam.

Research resultsStudies have shown that the released varieties of spring barley Saule,
Asem, and Zhuldyz, although they have signssalt and drought resistance, are not fully
adapted to the conditions of the agroecological zone of rice fields, which is associated with the
morphological and biological characteristics of barley plants for this region. During phenological
observations andtructural analysis of barley samples in all nurseries, we studied quantitative
and qualitative traits.



Long-term studies on monitoring the soil and climatic conditions of the Aral Sea region,
based on the screening of morghiological traits in the coekt of zoned varieties and samples
of local selection, taking into account the complex of breeding and genetic parameters and
practical breeding work, a model of a spring barley variety was developed. It should be
emphasized that the basis of this modéhésparameters that are aimed at creating varieties with
high salt and drought resistance. The most stable in terms of productivity were early maturing
varieties, in which the formation of reproductive organs is completed before the onset of drought
in the summer period. As a result of breeding and practical work, the created barley varieties
represent a complex of productive traits and biological properties. To date, five new varieties of
spring barley adapted to stress conditions have been created: r8yy lAkar, Kaisar,
Shakhristan, and Altyn Aray, which are included in the State Register of Breeding Achievements
of the Republic of Kazakhstan, patents have been obtained (table 1).

Table 171 Characteristics of varieties of spring barley breeding LLP "Kazakh Research
Institute of Rice named after I. Zhakhaev".

Name of varieties
Economically valuable features Syr Aruy Inkar Kaisar | Shakhristan| Altyn arai
Vegetation period, days 70-75 76-79 65-70 76-82 7579
Plant height, cm 68-72 76-78 7578 75-80 89-95
Number of grains in an ear, pcs. 20-22 22-24 22-24 22-24 46-52
Weight of 1000 seeds, g 40,041,2| 42,044,2 |40,041,5( 40,041,6 38,541,2
Grain nature, g/l 645 655 640,0 635,0 640,0
Grain yield, % 73,6 75,6 75,0 72,4 75,0
Protein content, % 16,016,5| 15,015,5 | 16,016,5| 14,0145 15,816,2
The number of essential amino 35,9 33,4 35,4 34,4 34,7
acids, g/100 g
-lysine 4.0 3,8 4.1 39 4.0
- methionine 1,5 1,9 1,9 1,9 1,4
- tryptophan 15 1,2 1.3 1,2 2,1
- valine 50 55 5,6 5,7 3,7
- leucine 7.4 7.6 8,1 7.9 7.8
-isoleucine 3,7 3,9 4.2 41 4.2
-threonine 3,0 3,6 3,8 3,7 3,5
-phenylalanine 4,8 5,7 6,1 5,9 6,2
Potential yield, c/ha 30-35 3337 3335 34-38 4042

The reliability of the results obtained is substantiated by the usedérn genetic and
statistical methods for the analysis of experimental data at all stages of research on collection and
breeding samples.

The spring barley variety Syr Aruy was created at the Kazakh Research Institute of Rice
Growing named after. |. Zhakkv by the method of individual selection from the hybrid
population k2701 X 24/8@3. Syr Aruy is an early maturing forage variety. The average yield is
25.5 c/ha, exceeding the Asem standard 49 c/ha with stable protein content in grain of at
least 1656% with a standard value of 11.8%. Showed adaptability to the stressful conditions of
the Aral Sea region (salinization, late spring frosts, atmospheric drought, Fusarium root rot,
common smut), expressed in high field germination (at least 80%) in catobinvith intensive



growth in the initial phases of ontogenesis and the uniform flow of further phases of
development. Due to the short growing season, the variety has time to fully mature before the
onset of the summer drought. Zoned in the Kyzylord#&regince 2011, it is recommended for
cultivation in other unfavorable zones of Kazakhstan. Received patent No. 202 dated
12/15/2011.

The spring barley variety Inkar was created at the Kazakh Research Institute of Rice
Growing named after I. Zhakhaev bjet method of individual selection from a hybrid
population 24/98 x 48/8&0. The midseason variety Inkar, with a yield of 27.5 c/ha, exceeded
the Asem standard by 9.0 c/ha and showed high resistance to early spring frosts, lodging, and
shedding during owvemature. It is characterized by intensive growth in the initial phases of
ontogeny and an extended tilleribgoting period of at least 24 days. Resistant to lodging,
shedding, and Fusarium root rot. Zoned in the Kyzylorda region since 2014, it is reudatme
for cultivation in other unfavorable zones of Kazakhstan. Patent No. 515 dated February 24,
2015, was received.

The spring barley variety Kaisar was created at the Kazakh Research Institute of Rice
Growing named after I.Zhakhaev by the method of inldial selection from a hybrid population
of 520645 x 93/84L. Distinctive features of the Kaisar variety are its precocity in combination
with high productivity on saline soils, due to high field germination of at least 80%, growth
intensity at the initiaktages of ontogenesis, the duration of the tillebogting period of at least
20 days, resistance to atmospheric drought, salinity and late spring frosts. Resistant to dusty and
hard smut, susceptibility to Fusarium root rot in wet years does not ekxqesdt. The average
grain yield of the Kaisar variety for 3 years of competitive variety testing was 27.6 centners per
hectare, with the yield of the Asem standa@0.2 centners per hectare, with protein content in
grain with stable indicators over tlyears in the range of 15:715.8%, which is 3.4% higher
than the standard. The variety is recommended for cultivation on saline soils.

The spring barley variety Shakhristan was created at the Kazakh Research Institute of
Rice Growing named after |. Zhakév together with the Institute of Plant Biology and
Biotechnology, bred by hybridization and subsequent directional selection from the hybrid
population of Harrington x MT960225 (Stark x Baronesse). The variety belongs to the mid
season group. The growirsggason is 79 days. The average yield for the years of competitive
variety testing was 29.8 g/ha. Weight of 1000 grains 41.6 gr. The variety is highly resistant to
salinity, too late spring frosts, and is able to withstand a long absence of precipitatibigla
temperatures during the tillering period. Resistant to dusty and hard smut, susceptibility to
Fusarium root rot in wet years does not exceed 1 point. The elongation of the thieoigy
period is on average 224 days, which has a positive effeon the formation of generative
organs; on the ear Zoned in the Kyzylorda region since 2016, it is recommended for cultivation
in other unfavorable zones of Kazakhstan.

The Altyn arai variety was created at the Kazakh Research Institute of Rice Growing
named after l.Zhakhaev by the method of individual selection from the hybrid population
Aths|Lignee 686 (22) x Asem. Distinctive features of the Altyn arai variety are its precocity
combined with high productivity on saline soils, due to high field geatian of at least 80%,
growth intensity at the initial sht caogtei sn goof  poen
of 22-26 days, resistance to atmospheric drought, salinity and late spring frosts. Plant height of at
least 80.0 cm in combinatiowith resistance to lodging. Tolerant to dusty and hard smut,
susceptibility to Fusarium root rot in wet years does not exceed 1 point. The average grain yield
of the Altyn arai variety for 3 years of competitive variety testing was 33.6 centners peehectar
with the yield of the Syr Aruy standard®3.5 centners per hectare, with protein content in grain
with stable indicators over the years in the range of 1568 2%, which is 3.5% higher than the
standard. The variety is recommended for cultivatiorKyzylorda, North Kazakhstan, and
Pavlodar regions.
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Figure 1. Breeding achievements of the Kazakh Research
Institute of Rice named after |. Zhakhaev

At this stage, 20 varieties are being studied in the competitive nursery in comparison with
the zoned variety of Syr Aruy. During the tillering and wax ripeness, a field assessment and
rejection were carried out. The varieties were evaluated accordihgitageneral condition and
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disease damage. All samples were removed and evaluated in the laboratory. According to the
results of a comprehensive assessment, sample 184/@@s selected, which had a significant
increase in yield, and two numbers wereidgitished, which are shown in table 2 and figure 2.

Table 21 Characteristics of the allocated numbers in the competitive variety testing, 2021
2022.

Signs and properties g’ te ¢t 164/994L 9/065 4 s| 11/091 s\ H ¢
fls O dzH
Period before earing, days 48 46 42 50 1,13
Growing season, days 70 72 75 80 1,08
Field germination, % 75,1 79,4 78,5 80,1 1,21
Plant height, cm 70,8 76,0 80,2 80,2 1,12
Length of the last internode, cm 15,5 17,5 19,4 20,5 1,05
Ear length, cm 7,0 7,5 7,2 7,2 0,12
Number of graingn an ear, pcs. 20,5 24,5 42,5 22,2 1,09
Number of productive stems per 1 m2 335 400 330 360 1,95
Weight of 1000 grains, g 40,8 42,0 39,8 41,7 0,2
Grain weight per ear, g 0,83 1,03 1,53 0,93 0,17
Yield, kg/ha 12,0 17,5 18,2 17,3 1,22
The area of th#ag sheet, cm 2,56 2,75 3,48 2,68 0,23
Resistance to: lodging 9 9 9 9 -
atmospheric drought 9 9 9 9 -
root rot 1 1 1 1 -
hard smut 1 1 1 1 -
Protein content, % 14,0 15,0 14,5 14,0 -
Starch content, % 67,5 65,9 67,2 67,0 -

The distinctivefeatures of the selected samples are their early maturation in combination
with high productivity on saline soils, due to high field germination of at least 80%, the intensity
of growth at the initial stages of ontogenesis, the duration of the "tilleriniging” period of 22
26 days, resistance to atmospheric drought, salinization and to late spring frosts

HEPCIOCTMBILIR
COFTOOERA K
UMM 1A

a) manual sowing of varieties in a competiti b) perspective number 164/949
nursery (plot area of 203n
Figure 2. Nursery of competitivevariety testing

Thus, carrying out theoretical studies based on laboratory methods with confirmation by
field tests made it possible to create new adaptive varieties of local selection, which, in
conditions of salinity, moisture deficiency, nutrients, and low spring teatyres, show better
results in comparison with varieties previously released in the Kyzylorda region, for due to more
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efficient use of the bioclimatic potential of the Aral Sea region. The early maturity of new
varieties of barley determines the expedient expanding their sown areas in the northern
regions of Kazakhstan, in addition, their higfihess resistance to abiotic factors increases their
competitiveness in the context of the approaching global warming. This is evidenced by the
results of ecoloigal variety testing of these varieties in the Pavlodar and North Kazakhstan
regions of Kazakhstan.

The introduction of new adaptive varieties of fodder crops will ensure an increase in yield
by 510 c/ha or more, for example, innovative varietiekoélly bred barley have a high protein
content in grain of at least 15.0% (foreign varieties form no more than 11.0% of protein ), which
will increase the yield of feed protein per unit area. At the same time, economic efficiency per
hectare with a minimm yield increase of 5 centners per hectare will be at least 40,000 tenge. At
the same time, their invaluable role in the conditions of the growing shortage of water resources
should be emphasized. Thus, due to the ability of diversification crops to wemseisture in
arid conditions, using the natural moisture of the soil after rice, they are able to form a high yield
without single irrigation, which helps save 6000 m3 of water per hectare.

Thus, the introduction of saland droughtesistant barley vaaties into production, which
has agronomic resistance to environmental stress factors, will have a positive environmental and
economic effect on the production of grain fodder in environmentally unfavorable conditions in
Kazakhstan.
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WINTER WHEAT PRODUCTIVITY DEPENDING ON FERTILIZER  APPLICATION IN THE
ZONE OF PROVIDED BOGARA OF SOUTHERN KAZAKHSTAN

Sydyk D. A", doctor ofagricultural sciencesprofessor
Kazybaeva A. T2, candidate of biological sciences
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Erkuatov R.%, PhD student, senior researcher

'LLP "SouthWestern Research Institute of Animal Husbandry and Plant Growing", Shymkent,
Republic of Kazakhstan
*Turkestan Higher Multidisciplinary Agrarian College, Turkestan, Republic of Kazakhstan

Annotation. Long-term studies of scientists hawevealed that one of the main limiting factors
regulating the productivity of grain crops is the presence of plant nutrients in the soil. The cultivation of
intensive varieties of cereals is characterized by increased requirements for nutritional cnalitibn
only with a complete and balanced supply of nutrients is it possible to form high yields.

Therefore, the devel opment of met hoeds tfedrmot t
winter wheat in conditions of rainfed agriculture with a defafitsoil moisture with the choice of the
most rational rates of growth stimulants, microfertilizers, biological fertilizers in comparative studies with
the recommended rates of mineral fertilizers, as well as with the testing of systemic herbicides of a new
generation, is a special interest for science and are of great practical importance in the production of
winter wheat grain.

So, according to the results of a tyear study, it was obtained that quite satisfactory yields of
winter wheat grain at the lelvef 15.8 c/ha were formed when seeds were treated witig\thimpele
growth stimulator- 0.5 | / t and with thegOrakule microfertilizer multicomplex 1.0 | /t at the time of
dressing with the fungicideBunkee at a rate of 0.4 | / t, during early spring treatment of crops in the
tillering phase with the growth stimulatg¥ympele - 0.5 | / ha, microfertilizegOracled multicomplex-

2.0 1/ ha contributed to an increase in grain yield by 7.0 c/ha, compareth&itbntrol untreated variant

of the experiment. A quite good grain yield of 18.4 c/ha for two years was ensured when seeds were
treated with the abovmentioned preparations and ttwme treatment of winter wheat crops in the early
spring tillering phassimultaneously with the treatment of crops wgallerina herbicide 0.5 I/ha and

in the flag leaf phase above mentioned growth stimulgWgmpele 0.5 I/lha and microfertilizers
¢Oraclee multi-complex at the rate of 2.0 I/ha with the corresponding nasimthe working fluid
consumption of 250 I/ha according to the scheme of experiments.

Keywords: Winter wheat, ndill technology, growth stimulator, biofertilizers, micronutrients,
mineral fertilizers, clogging, productive moisture
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THE EFFICIENCY OF APPLICATION OF MINERAL AND BIOMINERAL
FERTILIZERS IN POTATO GROWING ON LIGHT -CHESTNUT SOILS OF THE NORTHERN
SLOPE OF THE ZHETYSU RIDGE
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Balgabaev A.M?, candidate of agricultural sciences

'cKazakh Research Institute of Soil Science

41



Republic of Kazakhstan, Almaty
? Kazakh National Agrarian Research University,Republic of Kazakhstan, Almaty

Annotation. The article presents data on the dynamics of changes in photosynthetic indicators of
plants, productivity and economic efficiency, depending on various norms aod oftmineral and
biofertilizers applied under potatoes grown on light chestnut soils of the northern slopes of the Zhetysu
Range. Mineral and biofertilizers increased the photosynthetic indicators of potato plantings, including
the increase in leaf arearopared to the control amountedto 465 . 6 t housand m|] / ha,
of dry biomass increased by 0.B.1 t/ha and photosynthetic potentiddy 0.003-0. 587 mi I I i on
The applied fertilizers ensured the gross yield of potatoes from 8148.5 t/ha, and the commercial
yield from 26.0 to 39.3 t/ha. The highest (39.3 t/ha) commercial potato tubers were collected with the
combined use of mineral fertilizers N10OP100K100 and the biological product Tumat. The smallest
yields were obtained orme plots without fertilizers and with the sole use of the biopreparation Tumat,
respectively 22.9 and 26.0 t/ha. In the experiment, depending on the norms and ratios of fertilizers, the
yield of an additional marketable yield ranged from 13.4 to 71.2%omoay to the results of the
experiment, the total average consumption of nutrients (NPK) was 138.6 kg/ha of nitrogen, 76.5 kg/ha of
phosphorus and 206.4 kg/ha of potassium, and for 1 ton of tubers, taking into acepurdunys, the
potato plant took uB.6 kg of nitrogen, 2.0 kg of phosphorus and 5.4 kg of potassium. Fertilizers
provided net profit of 1206.02133.0 thousand tenge/ha, profitability was 106.832.3%.

Keywords:light chestnut soil, potatoes, mineral and biofertilizers, productivity, efficiency
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Annotation. When fulfilling the requirements for digitalization of agriculture, theraniy task is
the need to equip it with structurally perfect, advanced technology. Working with such equipment is
characterized by high reliability, high productivity, as well as the possibility of rational use of this
technique. Rational use of agricultnaachinery means ensuring the economic efficiency of mechanized
work, complete and higguality performance of basic work on tillage in agrotechnical terms.In order to
obtain a plentiful crop of agricultural crops, it is necessary to use the equipmectlgaturing the main
work on tillage, ensuring the qualification of an agricultural engineer. Now, when farms use the theory of
gueuing in the efficient use of technology, this technology is certainly economically beneficial to any
farm. The essence diis method lies in the fact that when works are carried out sequentially with each
other, the time and labor costs in relation to the use of equipment are significantly reduced. According to
the theory of queuing, the efficiency of basic operations igmé&ted, operating modes are established, a
clear assessment of the technical level, quality and efficiency of aggregates is given during basic tillage.

The theory of queuing in the article is based on the analysis of the rational use of technology for
resaircesaving technology in agriculture.

The main arable work in the conditions of the Kyzylorda region has its own specifics in
comparison with other regions. Depending on the climatic conditions of the area, tillage on the sown
areas is carried out in diffent ways. The interrelation of plowing operations, disk harrowing, malovanie,
etc. should be formed by organized systems. In addition, when performing these operations, the queuing
theory should demonstrate a very low indicator of its economic efficiandyother costs. This article
proves the feasibility of calculating and implementing an effective technology that benefits the economy.

Keywordsqueuing theory, probability, consistent work, agrotechnical.term

Introduction. Operations performed according to the theory of queuing are characterized by a structure that
determines a certain composition and their functional relationship. It consists of the following
elements: an input stream of requirements, service tools, a glieaguirements waiting for
maintenance, an output stream of requirements. A diagram of a queuing system consisting of
only one group of tools is shown below in Figure 1.

The incoming flow here consists of a set of requirements that enter the systesguire r
the provision of a service. A requirement can be considered as a demand that provides a need. In
arable work, as an input stream, we receive the requirement of plowing a rice furrow. The
composition of the system is mainly determined by the nunfasmginents.

Instruments, depending on their number, are divided into soiglanel and muki
channel. Multichannel system is very common in agriculture. However, the number of tools
here will be limited. The means in our system include plows, rakesraalll aggregates. In our
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basic tillage, the term "maintenance" is explained by plowing, mowing and disc harrowing
operations [12].

&7 4 —
- A Aﬁ’*

A

JULL
L/

Input stream queue 1 tools output stream

Figure 11 Simple queuing schem¢2]

Theoutput stream is a set of requirements consisting of the most extreme operations of the
system. The requirement of flows can be either provided or not provided by the means of the
system. The result of the study of the structure of the output streant e tfraund that the input
stream can be any other group of instruments. The distribution of the output flow over time
directly depends on the density of the input flow and the characteristics of the work of the
service personnel.

Methods and materials of the study.In research works on the queuing system,
simulation research methods, Probability theory, analytical research methods, etc. are used, the
main task of determining uncertainty according to this theory is to clarify thairfg
guantitative indicators of the system and the dependences of the parameters of the input flow and
the structure of the system. The solution to this problem is to find the worst link in the system
and determine its negative impact on the efficienaguafuing, as well as find a way to eliminate
these shortcomings and improve them.

The material for the study is modern and promising developments related to the system of
using resourcasaving equipment in agriculture.

Information was obtained from Scopu#/eb of Science and other bibliographic and
abstract databases as an information basis for the analysis of literature data. The analysis
includes the main directions of fundamental research and technological developments on
resourcesaving technologies iagriculture.

There may be uniform or different situations when the flow of requirements entering the
queuing system is repeated at regular intervals. The random time interval between different flow
conditions obeys a law that propaemwith different expnents 8,4]. According to the theory of
queuing, most of the transferred works are considered as a Poisson flow, i.e. a simple flow,
where the time interval t is in the following connection with thier@quirement:

_ (/)"
tr(t) = =
where,| >0 is the density of the requirements flow.

e—/t (1)

A simple flow has three main properties: constant, no subsequent impact, ordinary. A
constant flow is a flow that depends on the probability of a certain amouegoirements
falling out over a certain period of time, and does not depend on its frame of reference on the
time axis (Fig. 2).
ty t t3
|
!

t | | 1 14 1l | s 1 1l
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Figure 17 Reference fram¢1]
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And the absence of a subsequent effect does not depend on how many requirements have
been received in the system, the probability of occurrence of certain requirements received over
a certain period of time. The ordinariness of the flow of requirements is characterized by the
simultaneous entry of two or more requirements into the brdd system [5]. The essential
characteristic of the flow is explained by the intensity that determinesmttbematical
expectation of the number of claims per unit of time. It is equal to:

Mt[R]:é_RPR(t):e"‘éRw=/t )
R=1 R=1 R
M, [R] =/ 3)

The queuing system we ao®nsidering is used for plowing, cattle breeding and disc
harrowing on rice and wheat fields of the farm. Service providers here: plow, small and disc
harrows. The maintenance tools must be ready before the system is serviced. Therefore, they are
divided into systems with unlimited waiting time [6,7].

For arable, pastoral and harrowing work in agriculture, a queuing system with unlimited
time is widely used. However, an important role here is played by the maintenance time of the
devices. The time value &srandom or unstable value, that is:

F(t) = Plts , ] (4)

where, P[‘[13 5 f,ﬁzt]is the probability that the service time does not exceed some time

Flty, Bt)=1- elaemen) 5)

m=a m (6)

i=1

If the output stream of a system is the input stream of another system, then it plays an
important role. Our system is considered to be such, i.e. multiphase mass maintenance [8,9,10].

The open queumsystem is explained by the expected method of this type of activity. And
an open system is used when the incoming demands are limitless. We propose a project for
carrying out basic work on the processing of Koktem soil on 3000 hectares of rice fithds in
Kyzylorda region using this method. The main goal is to determine the number of plows that will
be accepted as effective for maintenance. Each plow fulfills only one requirement at a time.
Despite the fact that the requirements for simultaneous plaventhe same for all plows, arable
work is limited only by the possibility of these plows working. The formation of the system, that
is, ensuring uniform work on plowing at the same depth, depends on the flow of Poisson
requirements entering this systewith fewer plows, the queue for arable work increases, which
leads to the passage of agrost. Then this system will become an open queuing system. Exit
requirementhe break will be a harbinger of the next operation.

Although the flow density or plowm requirement is limited, the source of the flow of
incoming requirements is infinite. The time of fulfillment of any requirement, service is taken as
a random value in accordance with the distribution law characterized by the parameters t. The
performancef the entire tool in the system, i.e. the plow, is the same. The main indicators of the
system are based on whether the plow is free or busy, the mathematical expectation of the queue
length, the employment coefficient, the probability of downtime optbe [11].

The results of queuing are determined by differential equations.
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P, () =-2pO+e po),
Pr() =-(@+Re &) +(R+1)e k() +& R.(0)
Pr() =-(@+ne &) +ne &, () +o R, ()

@)

where, p, Iz is the probability that there is not a single requirement in the system, nor R when a
requirement is receivedat, pr (t) 0, g () Rr [12,13].

The equation can be written:as ~N
- /po +mpy, = 0

- (/+RmPR+(R+1)nPR+1+/pR-l:0 > (8)

- (/ +nlr)pR+nnpR+1+/pR-1:0

%

From this , the following normal conditions can be obtained:
ap:=1 ©)
R=0
When calculating the main parameters of an open system of such queuing, the following
formulas are used [7,12].

/
1) Parameter & = — (20)
m
where, / is the density of the flow of requirement#) is the service time in the system
parameter of the law of the indicator

1

F

| =—— T (11)
r.g.av day
I RS . 1
== (010 8,3, 0 &), — (12)

i

where, F is the area of arable land, hg;i®the number of working day$;c is the
coefficient that takes into account the deviation of the agricultural ploying; 1... 1,2;w - is
the area of one checl, = 2,4 ha; Bi Is the width of the plow, m; - is the speed of the unit,
m/s; Ten T shift time, h;t - shift time utilization factor; i1 number of shifts.

2) when all plows are free
3) _ 1 by a/n<0 (13)
nla® a

EOH+ (n- DI(n- a)

0

n

where, i+ is the number of plows in the system

3) The probability that thR andR requirement to plow the plow will get into the system
R

a
P, = =1 P,by 1¢R¢n (14)

4) when all the plows are busy
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ALY %Bl (15)

P Din- a)
5) Average waiting time
- a

t,,3 = = —b 16

* U(n- a) YoB1 (16)

where, = 1l/maverage maintenance time in the system

6) Average queue length ., = _aR (17)
d.»
nl1- —)
n
“'n- R _
7)Average number of ploughs, free N, = = a R, (18)
R=0
8) The idle factor of the plow .= % (29)

After calculating these indicators, the effective amount of the plow is determined. This
economic indicator isalculated by the formula.

o= Q&K +5, @, (3.20)

where, Ui Is the productivity of the unit, ha / h; G the price depending on the value of arable
land, tg; § is the loss from waiting for plows, {43,14,15.

Research results and analysisNow we will calculate the indicators of the arable
operation on 3000 hectares of rice area.
1) a=104,16/14,467,2° 7
| =3000/ (1@,23,4)= 104,16i , e 014.75@2002Q8 _, , ,»
day 2,4 '
For a=7, we take n = 8 and make the calculation

2)0=1 1 =L -0000z
VAR CHEY G SR A A A 4 78 1799
—_—t—t—+—+—+—+—+—
o 1 2 3 4 5 6 7 (8-1(8-7)
o -
3) p:m:OE?Z 4) t=1/4,08 = 0,24 day
8-1(8-7)
BDtx= (0240, 572)/ 1 = 0,14 daVYep= w:SZ%Zfields
8(1- -)?
8
.8-0, 8-1_, 8-2_, 8-3_; 8-4_, 8-5_, 8-6_5 8-7_,
7)No—0,0005QTl+T7+ 27+37+4!7+5!7+6!7+7!7)
=0,899

8) K, = 0’8899 =0115

9) =23,0322,4@,20500 + 0,89Q2000 =369907tenge/hour
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of

Byn=9,

2 ) 0=10,0007¢ 3) p=0,38

5 ) expf= 6,04fields 6) N =198
Byn =10,

2 ) 0=10,00096 3p =0,24

6 ) expf 1,86 fields 7) N=2,6
Byn=11,

2 ) 0=10,00084 3p =0114

4) tex= (0,114D,232)/1 = 0,086lay

5) to= 0,0158day

6) epl=0,55fields  7) he 3,77

Byn =12,

2 ) 0=0,00075 3)p =0,052
6 ) expf 0,17 fields  7) b= 6,24
lJted n = 13,

2 ) 0=0,00083 3)p =0,0741

4)

8K, =026 9)

4) texp= 0,0092day
8K,=035 9)

texp= 0,0012%ay
8K,=052 9)

4) toy= 0,0008ay

6 ) expf 0,11 fields 7) b= 9,72

According to the data obtained, the dependence of the averagelepgiieon the number
c 0 e fyfthe tossesrram waifing forifuerows &nd theg h

pl agghshefl i dl e

plough was removed (Fig. 3)

Sd

0,8
0,6
0,4

0,2

Figure 37 Dependence of the average length of the quefig,, the coefficient of downtime of the
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7) K, =0,238 ) = #1560tenge/hour

=tenge/houR 7
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tendge/baur8
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\( ten’ge/hour
[ 400000
\\ /, exp
e 40
300000
\\ Pany
\\ ~ 30
\ // 20 200000
N~ & )
" — Tep |10 100000
T —
8 9 10 11 12 13n,

Number of plows

plow s 4, losses from waiting for the plow C on the number of plows,

It follows from Figure 3 that with the number of ploughs 12, the length of the queue and
the totl losses incurred during ploughing decreased. Therefore, in the work of plowing 3000

hectares, it will be beneficial for the farm to combine 12 plows.

cost,

In the operation of disc harrows, torn harrows are used as an input stream of requirements.
If the discharrows are free of maintenance, the harrowing operation is carried out immediately.
And if the rake is busy, then alternately. The output flow in this system is considered to be
harrowed harrows. Here it is necessary to determine the number of harraasngpat low

grinding the mesh structure.

Now let's determine the effective number of disc harrows that timely harrow the plowed

harrow with 12 plows on horses with a total area of 3000 hectares.
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/2
m
where, / - is the density of the flow of requirementgi- is the parameter of the service time in
the system

a, = (21)

1
/2 = F — ., (22)
r¢g.0v day
1
m3 = Vlv (0181 5, 0 &8,), (23)

sek

There is a difference in the number of days spent on defense and the width of the working
collection of the BDN7 harrow we accep®[ The remaining indicators will be the same as in
the previous calculations. Then,

1) a,=130,2/41,653,2° 3
01 B5F A2

.. . 1
| ,= 3000/ (&),2Q,4)=130,2—, = 4165
? ( ) day m 2.4
Whena, = 3, we take n = 4 and make the calculation.
_ 1 _

2)o -{40 YR 7 =0,015

_t

o 1 2 3 (4-1(4-3)
3) =3 ®OIS_5 4) 4=1/12,25 = 0,082 day

3(4- 3

i} 0,213 _
5)te= (00820, 21) /1 = 0, 0lyg=day_ = 2,52 fields 6)
4(1- Z)2
7)No=0,015¢2 914415 4= 245, 4- 355y _ (g 8) k, =249 0122
o 1 2 3 4

9 ) =2522,40,82500 + 049000 =89395tenge/hour

Byn =25,
2)0=0,0163 3p =0,083 4) texp= 0,0013 day
5) expf 0,312 fields 6) N=0,79 Y K,=0158 8 ) =14797tenge/hour

By n =6,
2 )o0=p0,0161 3 =0,032 4) tex,= 0,0004 day
5) expf=0,032fields 6)hN198 7)K,=033 8) o = tedgd/ioo8r, 9

Byn=7,
2)0=0,002 3p =0,001¢& 4) texp= 0,0004 day
5 ) expf 0,0021fields 6) N=3,82 7)K,=0,63 8) u telg8/fodr.

According to the data obtained, due to the dependence of the average queue length on the
number of harrows, the harrow downtime coefficient from the Cpr, losses from waiting for the
harrow and the harrowith the number of the disk rake unit 6, the losagsing from the length
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of the queue and the operation of the common harrow decreased. Therefore, it was found that
with disk harrowing of the soil, the parallel operation of 6 units is effective for the economy.

In rice fields, after disc harrows, mulclgins mandatory as one of the operations of the
main tillage. The goal here is to ensure that the soil structure at the rice sowing site meets many
requirements. There is a difference between the number of days of departure of cattle and the
width of the MV1 6 working collection, which we accept. The remaining indicators will be the
same as in the previous calculations. Then,

1) a3=130,2/27,3=4,77° 5

| 3= 3000/ (82,2Q,4)= 130,2i , m= 01B®500Q,2@ =273
day 2,4
Whena, =5, we take n 6 and make the calculation
_ 1 _
2olg g v 5 5 5 S
e
o 1 2 3 4 58 (6-1!(6-5)
()
3) p= : 0,585 4) t=1/7,12 = 0,143 day
5(6- 5)
5) texo™ (0,140, 585)/1 = 0,08 20k = 980 =18125 fields
6(1- 2)°
6
7) No= 0,0045¢° 014 8- 151, 6- 252, 6-355 8- 450 8- 555 (199
o 1 2 3 4 5

8) K :@:0,165
¢ 6

9) =18,1252,4(,82500 + 099000 =382050tenge/hour

Byn=7,

2 ) 0=10,0059 3p =032 4) = 0,0085day

5 ) expf 2,81 fields 6) N=1,48 Y K,=022 8 ) =68152tenge/hour

Byn =8,

2 )0=p,0161 3y =018 4) tex,= 0,0032 day

5) e 08fields 6)b=2,78 7)K,=035 8) 4 = 19484 tengel/
Byn=09,

2 )0=0,00712 3p =0,088 4 o= 0,0011 day

5 ) expf= 0,25 fields 6) 4,11 T7)K,=046 8) & =9330 t enge

Byn = 10,
2 )0=0,0088 3p =0,064 4 1= 0,0008 day
5) epf~0,18fields 6) N=5,96 7)K, =059 8) w4 =9718 tengel/l

According to the data obtained, the average length of the queueodffecient of idle
time, the losses from waiting for furrows and the malovanie unit were summarized in the table
(Table 1).
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Table 17 Calculation results

Specifications Number of malting units
6 7 8 9 10
t 0,0045 0,0059 0,0064 0,00712 0,0082
P 0,585 0,32 0,18 0,088 0,064
texp 0,031 0,0085 0,0032 0,0011 0,0008
{ oo 18,125 2,82 0,8 0,25 0,18
No 0,99 1,48 2,78 4,11 5,96
Syq 0,165 0,22 0,35 0,46 0,59
H3 382050 60153 19484 9330 9718

Conclusion from the tableit is considered effective when tmember of M\(6 units is
T9.

Conclusion. In general, the purpose of the research work is the effective use of
aggregates during basic tillage in a rice field, determining the amount of equipment needed for
any operation, with specific indicators, therel®ducing the amount of losses for the farm.
According to the results of calculations, it was found that with the number of plowing units per
3000 hectares of rice argal2, the number of disc harrowss, and with the number of M@
unitst 9, the valuesalculated according to the queuing theory system benefit the economy.

Using the theory of queuing for agricultural work, you can make a plan in advance for the
rational use of agricultural machinery. For example, if a farm with an area of 3000 hectaaes ha
sufficient or insufficient amount of equipment defined above for spring field work, then,
accordingly, excess equipment can be leased to a neighboring farm for such field work or rent
and adjust the missing equipment in advance.

Thus, the economic befits of queuing for spring field work in agriculture are enormous.
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5 A d ) S DA @ ) ik O car 2. |

I atHj tjOddLOoydd &ij eihizicdistd ] dmnf ke & ¢o(
B ssHdECd

1. sMfjrice 1.0¢. [iscHdSO fodjosets f' kO.

2. [jbsHdCO ftesojHjddY Metsdmfr' lsOddw f
¢ M ls (@40 [16].

RiMMdzj Hiseo Oded™w BEZHEI { tesd sHIBHY He'sto POwiss®f C
sBtecOBBISCO drn Mmj 3w dz -didzOy jd2d, ydd dig © HxsjL Otdz@ M loe ts tc O d3¢
MstcB FisO; 1T18GHc j H j dzj dzd | @GP & &sdzyg daste®yd?2 =~
d MmMtedX0iis®YHjdzjdd f(JjttmfjSisdeodz » &kl Odzls dz
LOMEdzj df L OMERj, O OS] dMifrlsOdedj dr o { tsdzj o

2) { Bl jCIOB] dfmMmdzj Hise Odzd-%  dafidgly deioze Mty W3ly Ez®d
tcOL dzd yder &3d f jtedtsHOBd o©jcjlsOyd2: MmMCsteRifHj tzr 2
d fLHd M dsPehtsicls

[ dzv tsfte] HJ dzj dadi™s J tet® HigfsEmisiafiy fisl€f dz'mdaty 4 daj 8L+ ( L D&
37 Mtstclsso Bfgztﬂzus@cgzqufgdzjfnﬁisdzJLtsaOdzq’c;% L-iR] CIstets
V| ¢l Ot¢ WHJtedz R sjndesdzse d 2 e ( c. skteyOls
lscj:dzlsdzlsc;’q’u;fr] st fesyj MmO tBtcOBESISSE d:

L daj G q " d Y U el 1

-9 j dzd yd dzO ilsots $8@8, did ;Mmts.

HJOf OL tsdz f t5¢tAsO ,j dAD B, HISE0, 200 d 250 4 ts.

t OHd B yYyke Mise dlilsj dz' detsfyls fMd 3w dz s toj H j ddeGizd
ZOyoOdz! detsdz { ISOf § dzisteasdsds Riieis @ OdgBB stcOIsstcdzs?2 o Mn
o' Mtslsr d -HogEjfpfiglzr Rl Sf tostetsisC tso .

[ dzv  tsf eWwjeddyleaddls j dz desmisd ¢ W OCItstcOd3 L OMtsd

Md B 20 MtelsO0 Cdfip@Gtc®n ipo Qisigdelzits mils Ols | . lted 1 Istsi
fdzj Hize M dj Ctdzyj ROWMBYEEOs Nla@Rbsets0, 50, 100, 1°¢
5, 10 15 d 20% atswdzlsdntisatq’@fmlslzatdm@]lsﬂjtstﬁ]ﬂscﬁslk;@ S
dr MtojHdzt® dzjlsOdz! dgkt wHBLE (LD50) wftejHjdzvdzd
d emMmmatyiMmisd Mingsdz, O BOMIPYdE =6 ' tssMIsE S0 .

g4 j i3 20 fMtelstse tedmMO wrtc wkdzkzr, [duHjte d ¢2¢
COoOBBByYj 2 (fs 1500 his. MijBBwWde COYHEBSE MslsO) .
Ctsdzyj dzlstdNaGl d Wigigs[tcB d Is© d BB tsdr WjoRds's tedschdzd 2, k] fighs |
¢ Wo¢e B LOMBdzj dedw LOfr]Iz:q’.

Iststc O
IrHiddeahdimw tjLdihis]ds deJ ¢ MmMbwimmse' &
Oltstedz R b fHddigjooddatic s H B S2BOMO, L OLj & ]

56



L Olstsf dzj dgdz" 2 otsHB2 Yjs& M yjdzes HOdg azjR" fhtese
f sdzdzesets fMtsL tcj 8 Oded v .

1 OCdZOHEC O ffdzjo' n "M Istse Htetso sH J dzd My 9  d3
It njadendjfmy ddddd o Mixdjddi' °stekzydkz: d&O H|

J Isd ud dzd § 9jC6jlsOydd oo tsHddzd iy Wi desdzts @
tcOLodlsd] 3 tcOfmlisj ded 2, slsBtstc ttOMmisjdd?2 HA&Y BJGG

VBtstCZ ftoesotsHddzd eotkydzz® f ftej Ho OtedIsj dz! dzr
MtczCskztedzese s OdzOdzd L O.

1 syo Sdg=zOls d yj ¢ Ow nOttOCIsjtedMmlsds O L t5dgf
fsCOL Olsj dzd .

)| sOLORMIsOdz] o ®lfy de®L B dintse j toh j dedes tcOL dzd y
Cazd B3O Ui MEdd3 Efmdtse dwd B3OMMde O~ twdMmtshj W ddVv,
sBdzOMIsj2. CIkd ®&OMMder twWOLBJjMjd dO Itejrn L t5d
dydes?2. 1 0hd wfrisr ftotse tsH ddefii d edgdO, s @IS sltdsrtcH d tfiz
fMtsB 52 AJj dzlstc Odz! dzlz ® Yyofyls! Htcj 0 dzj 2 -fitgdac sl detsx'ts
02 tdz0. [dz ttOMftsdztsy jd O Isjttedlststedd ©'™ toH Otc!
d SOtdBOS yd dzm ¢ 56 s OH di3d dzd MiIstc Olsd o dzr - tc ©2 ts dat
STLT dzsteH  dzZS 2 BOMMde thdatse dats? L j dsdzj Hj dzt yj
f dztsh OH! Mjdz MEBAatsLW2IMlse jdeder 7 Ckdz skt dzO dBROM
ydfmdzj fmerhj 45 Isrfnp. ¢O ftH tedmtsd [ 1, 17].

I syo jdade 2 tsCtoseo dBROMMdoe © Htso ks dz’Odigslze o d @ diztc e
kzctso " | B maddsdstEHDd § d BBdzslsdz | fsyer . [ d dzj § s
sSOCr tsodHdz §J daj L Oftsdzj dedz" § d LOSTr wesoadHdz § Msd

1 sys O i’ Isdetsigldss @i &®@vY , Isdf§f dydzOw Hdzv tedm
sB dzOMisd . wotzHiEtdp@Ouiga’j MsCdd3 L dzOyj ded j &3 f dztsls dets @ s
L Oftsdejndzdizr W Olsdz” 2, Mmddz' detsL Ofyts dzj idpE j2H. dzdf2) ~iedgdiag jds
(lsOGBdZJYyO 1) .

0B dZd Y@ mMDEOCIkjtedmisdCO fsys’r 1 SMmYj tddj-dzls Od
fetsdL otHMise j dedg OL ks yYid figaddsts i lse © dds. R. r OROj 9 O,
| stg  to 1 dztslsd ¢ dzd sdz' A CA s Olsd sdz'|¢ Iz d3d v df
L 5,07 sMmis QL 9 1006 | %/ d@3ge. { Co| ficdzj| L OMsdz
a3 % fsyo "’ ,
HCGO; | ClI SO, Ca | Mg Na %
8,1 0,028 | 0,68 {0,830 | 0,17 | 0,02 | 0,023 gz dz¢ W
020 | Mdz®(| 1,15 1 0,896 | dz' &y dz’
hj dzt 0,480 |1,858|14,23| 8,2 |1,25|0,758 L OMmtsdzj
8,3 0,031|0,067|0,835| 0,18 | 0,02 | 0,028 glz dz/ W (
2040 | 4 d&zO{ 1,18 4 0,848 | dz' 2 M d g
h j dzt 0,342 1,902 15,95 | 8,41 | 1,82 | 0,802 L Ofts dzj

I BOj Isj & j @ sk k0 w0 iz - (@u™s C4d8s,dd] &z j] sl dz
(tej CsEH! ) d fsdzder &5 slfklsflsodjd SMOHS e ( of
TOLOSCIsjtedL 5o Odzd !  dzj EMiss2ydoer &5 Isj B j teOlsktsde
sMOHSC . | flsHjd df j Hdd diZOslszk B3 Byls &z 1 dztsayOids
fsdzzh j dzdz’ j] YOf' Isj By jwOkic® otLHELOI Y qY iabdss
SOLOOMIsOds 2021 EH Blsdjujd, COC EsH L CMiste]c
OB iz HOd&OM! ©® 1975 CcEHE), O dams th% OdsBigEOEds J
sBl Wodzjdats YtejL o [RAOR2 detsj f tsdztsy j dad §
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tdLkzdz OB gjskzdfittsj Clsk ftetso jHjdz 4 -gzPdstcOl
sHddz fsdzjots?2 tsffrils. [Bdizyjdd] Midkvd MO wr
WHjtcdzr n» Isjndesdzscdf dfidsL (Oazd LBO@Iswzaz)yj® (0, 50,
ff yddzs wteiHjdjddy NEpPHIBI.2 disOdkzisttsd - BFHic]
tcOlststedzzs o fn sy J Mlis -H, dzjoor dij Hls I tats tatgCifiidifias o1 5mJ 3w dz,
dzz y O dizq .

t OHd Oy s dzdzO W SBcOBBHEHO MjmBvdlzigikls@zO (tc
EmMCstedlsjdzi { AT s OPLv yYybts or MsCOW HESL O
s5COLOdzd L dzOydlsjdz' detsj otsLHJj2Mmlseadd ZzO twsmistso
J2Mseody w©BttOBBISSd dO { dzj teady  pistzOff B dgzdzm dzq «
fcsCOLOIjdzd ots oMjnrn HBL OF9 55080 L-P81ZY %) .dz0[ HsHG
Msodj o' MsCda HSL B tcOBdEjSEdf RdzOf totY tehedrjdsiA tsc
(5 BbtedyOlsj dz' dz' é3dfizj owld S, { tfetis teas'mfipikidsyy dAff3 dgfsto,
j2 dHjl Mmddyjdedj ©k 8,0 Hts 0, 0fmds, Gted 1
dzOB dzt H OdzZOM! - dzff BdZBFOMEsEEMIsE s (sOBd. 2) .

v OB dzd TYOkZRY dzd j t©OL dzq yazlzAj R 5 1dz0¢ BB so ' j sy  Mf

MlsOHJdd tetsfls @ Odylsty GadRd ddsels © ttdMO &' 6 swkdkz', 2021¢.
- I OdOdzasT { Cdzjiecd| | OBiOls| |} 5S OL Oljddicp d
festeOmisd o MAtsy j ottt
' Msks({ &OMMO
1 (1L 8 d 96,5 99,3 12,5 0,048
(S tsdstesd )
2 || OkBRUFO0 4 95,8 98,7 8,0 0,036
3|1 OdksBRUGO0 4 95,2 98,3 5,8 0,024
4 || OksgRUa450 4 94,8 98,0 15 0,005
5|, OdsBRYF00 4 94,3 97,7 0,0 0,000
6 || OdsBRUH50 4 94,0 96,7 0,0 0,000
sdzj HEjls BlBRjldls:, Yyt wldshdlsjd &t dastrod

sBdzzyj dzdv 50 4t (8,0fqds) d 100 Jte (5, 8Mmd3) . |
L Olststodztsy j dz" (1, 2fpd) ,| 1O ednnHswL O sAs s 8 f 56 d E

1 tjLizd OB dHOphxg Qs dzd 2 HAEzY Mtstels O  teo
dzj s Odz! dgts 2z DHBEQ() oB" dz ftedL dzOdz 100 Jtc. 1 51 Istsd
dmMf sdz! L soeOdzdj btejrn Mstelstses tedMO (artc wlkzdzkzr, |
9JGCJjlOydesdedese s ff j ted sHP B tdfGBtHIZEdE d ofiyiatsjfrHsdd] 2B ' ddg
kzyj?2 (ft 1500 hls Mjdvd SOyHBEE MklkO) .

lted dqLbEyjdd?2 oddwddw WOCktsttO L OMtdyadidw {t
OB dzt HOdzs ! sfisjtf j dedzetsj dzj L dz@Oudls oz datsj fydzd |
ofMrtsy j Misd Onjicddvindd festds v zdzzr (sOB dz. 3) .
tiLSts] Mddyjddj ‘lsdn §s60OL Ok, dj? (NBGI256 38 %
B (1,56¢/ dz). [ HdAOMEE] ofdss - tf Ge@Le@ljsdsdy 1dBOB dzs H O,
COtlsd d&zO. v 0OC, or MO s fdiNedssls M50 SoEh 2 620 j
Mtc Oo dzj dad ® f Codelstetsdz dgr 5 o9 Otcd Oz i1l ( &g, 2 Oy
festeshisCse, Ml 9L jodzdzd ,tc Jdz® IsGs,d) 1 Mte j H dzj 2 ¢
NaCI(LD50) Hd&v MttelsO tedMO u' tc olkzdzk'r fmisds@ @dztHp i
Hdzj odzr 7 ftostosMisC s ftoddsjtodets dzO 50% d3j dz' M j,
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v OB dzd YOl dBf W dzdf § tOL dzd ydz@ =~ NaCldey j dasigl®maidj §tetsyy
ZOYOd ds?2 MsOHdd tshksO d OLadlsdY tOfMsj dd?2 Mtk

- I OdOdzs’ § Cdzjccd|f OBswOl 1 &6 OL O] di

feseOmis(omMosyjff Hdzaj o der & f to

" Mls| &OMM I

l1j1jL tsBttOBtzk@ 96 100 15,2 0,065

2 [NaCli50 a&f ( 3 94 99 12,5 0,051

3 [NaClit00 do5f (6 92 98 9,7 0,042

4 [NaCli150 o5f (9 90 95 7.1 0,031

5 | NaCli200 o&f (1 85 88 3,2 0,012

6 |[NaCli250 o&f ( 1 36 38 1,1 0,005
[BtcOBBISSCO MjBWd MtelsO tedmMO w' tc wlkzdzkz- tc O
LOMmMERfdsteBdIsO ¢ 0L OdzO, Ylsts f dfomedzs H jOdedsiindy et

Mdedy jdzadj] TCOLOLjdzj2 dzjteedd ftosteOmsOddw d

ZOUqd&zOw ) 10% Ctsdyj desteOydd MmsesdksO (41,8 d
Cdyj delsteOydd MswedlsO 15 d 20% 1Isd flsE7@. Olsj d
fstslse jlsfise j dedets. & G§orhjddjd Stsdyj dsesoydd
fded 3 j dzd j| § c5H@ajOlsg & ¥ thksmsCse. vOS, o' Mk
flds His 0, 2 fMds, OBKOHNO7 fcEEshsE®GS ¢, nMtslse jlsh

vOCdd GHEDL S5l ©dMO 't wkdkz' MejHdj 2
(LD50) wodw jlsw 10% ©OMlseste Msee dlsO.

vOBdzd A d4f W dzd j teOL dzdyde" = SCtsdzyj delsteOydd MmtsteB dls
ZOYOd dats? MlsOHdd tsMsO d OLodldw tOMsj dad?2 MitelsC

- I Ot afs'lsd S dzj ©cq|] OBGLOK I 5S OL O ljdegch (
feseOmisd e ME sy jf fosEsmlsC
o' Mls( BgOMMJ
1 [1j¢ sBLOB 96,2 99,7 16,0 0,071
C s dzls tc s dz!
2 |u©H 6,8% 88,0 927 12,5 0,050
3 |u ks d00% 41,8 47,7 9,7 0,037
4 |4 s d30% 2,5 43 7.1 0,028
5 |u6tcs @0s0% 0,1 0,7 0,2 0,001

[BdZEYjddzr | M &3i 2O bttjir Mtelstses ttdmMO (s 1
dzj sOdz' dets?2 -z gy B2 ( 200 1 ) Bf dzd tBtcOBlsOdz
Ctsdzyj dzls thNaG|d v B tcB d s ADS0O S EPE ke Oydw &8 tBtsdR W C
hils., fMjdkwdz) . V1ted tIstsds, ftcjHjdvdd dittdds ftt

Codzdyj mMlsots 9" ydehdms oeMmMmatsHBe yYjtejL 25 HAzj 2.
RL HOdgdz' nbosdoBddif,y" Yylsts twOL dzdyde §j MO ttdmoO
sBtcOB SHkjERVdZ W OCIststcORRd L OMsdzj dzgdv d L Ok~ d,
dzj IsOdz! dgs LB 1D0 Jtg) . vOS, Hdeigy Gdgde Cpfsds S di
Ctsdzyj dzlsa@Gly d §z®B St Ols st dzOW o Matsy 4 Mis! MEHIsDwJ dz@:
MO [ d4dAj8B % dnstelsO §Aslj@ddz 1 tcd BHEDHIGSISE |
Ctosdzyj delstcOydj?2 MtseBdlsO MtsmMisOeaddzs 28, 3; 34, 6;
Md dAD&0 SCtdy) RGO yYsBdJIsO L Isd fsC0L O] dd mMtsmlis
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sOBd&Zd YO dzwvdzdd WOSCHSdeEY dOn®MEARd dO d&OBttOlSt
9" N do 0O idsMisy eoeMmMraBHSe M BYd Mtclstse GO B4tS 460 drdiz d2lz
fMtcj Hdzy 2 dzj IsOdz! dets?2 HBLB2 cOBRBBO dzzyj?2, 2021c.

) ]l Otcd Odzlsr ffrIs|stsdzdy| | Mty j|ssdzd yd fy

s Mmjd MmJ d3vdz| Hdzj 8 dz" =

hls. HiteOMmIs j
his] % |his] %

gdtstels w4 to wlkzdzlz?
1 |9idzkz Yy @50i € s dzls tc s dz 500 480 | 96,0 | 202 42,0
2 | o-dzkz W {50 + NaCl LD50 500 179 357 | 22 12,8
3 |z W50 + WBFOBdIs 500 142 | 28,3 | 12 8,6
4 | oidzlz 4 g50 +NaCILD5 0 + ulB50s 500 83 16,5 1 1,2
gtstflegfH j to
1 |o7dzlz LL@50-€ ts dzls te ts dz! 500 493 | 98,5 | 240 48,7
2 | o-dzkz 450 + NaCl LD50 500 240 | 47,9 | 44 18,5
3 |odzz w50 + uBHBJls 500 173| 346 | 21 12,2
4 | o-dzlz 50 +NaCILD5 0 + dlLBEOB 500 112 | 22,4 7 6,0
dtstols ¢02sjtedds

1 | oidzlz W50 ts dzls tc ts dz 500 487 ] 97,4 [220] 451
2 | o-dzlz 4450 + NaCl LD50 500 209 | 41,7 | 33 15,8
3 |odz W50 + WBFBdIs 500 154 | 30,8 | 16 10,5
4 | o-dzz W50 +NaCILD5 0 + dlB%OB 500 92 18,4 3 3,5

Mcslse jIsMise jdedets. | Cwdzlstetsdz! dz2f = o Otcd OdglsWD; o M~ t
98,5 d 97, 4%, MmMtstslse jlIlsMmilse j dzdats.

stdzd yJj frlsdzfso 2’52 o ydoh da tcOMmIdNaClff & iy I4f Goodd ditsE tc
Mstels O w2 2u dizr (12, 8%)j44 kM )ste(sO8 [ H{%)j 33z Mt
hls. (10,5%), fteod dRtcOHstsls ¢ j8 ,(82 52 Wddzdh Is1.6 h Is.
fted sSBdDBGISCFdyj dRCIoyd'sdge dsIs. (1, 2%); 7 his.
(3,5%), MmMttslse jlsMmise j dadats.

vsO0Cddz BBtOL B, ZOdetsdz hjj SCdzdyd mMsets tOM
dzz yNa&Cld MtsteB dlsO ¢ OL Odguss  tim | iytifatsvQ IsffigvH jlstg. d3, Y ls
oCdzr yjdz © etmMkzHOtMmlse jdedzr 2 tjifmiste t A © 200C
cO2tsdzdtcso Odz 9 2010 ctHE. R LO 1Isd ¢tsHLt 1lIsts
CazdBOduiMEdds EMdsedY d3 5 0OL On PisQdemfids cds d rtote Ots
Brdzd or o jHjde MtcOo dzd Isj dz! dgts dzj H O9 dzfs, f st Istsc
sB dzz yj-dadyOdxd d W OCItsteOdz L Ofptsdzj degdvw o L Ofqkzn d.

I ydehdj ftidjLD5e tclOB xBAB@NAG, Mtesdlstsd d ¢
OCIktstcORd L OMisdzj dzgd W dH daj @ ffasRF o=@ fipONdEg Y BY dzf 5
OtcOdzj J LObtsfdzjdede §j yd&d HdzW HOd dzj2hjGets dn

RL HOdzdz ~6osfoBdds,yrylsts dz0dstsaz' hjj €Ctsdzdyd mlse
WOCktsteOd® L OMsdj ddy d LOMkEad € Ekest¢j MthtC
tcOMmlsjded?2 Efmsts2yde' n ¢ L OMtsdijldd s Isfiyts figfls o dsatds d2xi
i2 his.

1 Od d3j dz' h d 4 f BUOHOEZdgd dzO0 MstclsO w' o o lzdzkz
Msslse jsMise j dzdets) , O Ml ¢2sjtedd s LIsdd S0

==

—
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UOB kPO ddYjMisets o ydohdi ¢ kesesj tOMsj dd?
WOCtsteOd L Oftsdzj dgdw d L OMEAd, 2021 ¢.

B l Ot Odzlis'©O s ' stsdzdydfm 1rxdehd
f sMOY J dz tc OfMmls j dz
tcOMmls j dzd his. | %

H4BBtels w4 tc wbkzdzizr

1 o1 dzlz Y5071 € 15 dzls to ts dz 202 113 55,9

2 o-dzlz W50+ NaCl LD50 22 13 59,1

3 odzlz W5 0 + o k@50 d Is 12 6 50,0

4 ol dzlz 4 g50 +NaCILD5 0 + o th@He d Is 1 0 0

gtstels [ dHj to

1 o1 dzlz Wg50-€ ts dzls te ts dz! 240 221 50,4

2 o-dzlz W50+ NaCl LD50 44 21 47,7

3 >z W5 0 + ulBIOB dIs 21 10 47,6

4 o-dzlz 450 +NaCILD5 0 + dlB%8B ( Is 7 2 28,6

ditels ¢2sijtcdd

1 o1 dzlz 507 € 15 dzls t6 ts dz 220 116 52,7

2 o-dzlz W50 + NaCl LD50 33 15 45,4

3 >rdzz W50 + dlBHFB dIs 16 7 43,7

4 o-dzlz 450 +NaCILD5 0 + dlB%B ( Is 3 1 33,3

Il T otsHr § 2Mlse dw-dzzq @ &dz0d W OCIststNaC) L Qlsps dzd def % 6
ftostcOMIsOdzdw d eofMmratsy jMmis! MmMidBwdz MstclsO BEMO 4"
99,3100 %) , ¢ tosdgCl2oo@tc digfdzls G5 H ] dzOB dzé H Odztsfy! fydad ¥ §
3638 %, Mttslse jlilsMmilse j dzdzts.

ltcd ®BKOBSISE ] W D Sissticte t5/ds s d3,0 il jddf s & sz j dzls tc !
dzOB dzt H O dzts iy fded % 4 ded § f csCOLOIjdzj?2 tosmis®»d2d to
Ctsdeyd delsteOydd .

JHd2OC s, ftod - &ZBYUOBBI Mo fPEBstcOBd L OMtsdzj ded v
HsL d Stdeyd delstcOydd lsd3j yd dats-H wdgj o s o sifjdzq B dzd J

1 s tcjLEzdz SOlsOdz dzOB BtOIststcdz ~ dMmfmdzj H 59 Odzd
EMlsOdztso dzj dzO Mtcj H dz¥D5 0 Ml dzOw | 8 51O Mtcd H dzd §
Codayj desNaOIyd G0 d3f , 1MOdB dostH detse s toOMlsa st O. 1 toc
tsB dzlz yJ d&B O- L Hst¥dzlkoy J D50 € tsdzyj dde@ @0d sk Olststc dzOW 9 ).
MM dd&zO: Ek MBBEBLDO%Nu" & GHBEEO k] HEWBEO 72 s Pt
ftcd tBtdOBBGBISC fsdyj dzlstcOYYJ 23 ;Ms&LL dJBEOd 30, 8 %, Mt
sBtcOB BISCLPS (] §ysddstcOydvw di3d tsBtsdn WOCIststese 1 Isd
22,4 d 18, 4%, Mol jlsiise j dzdzts.

1t Cosdzduy fgsotler 259" ydoah drn tcOMmisNa@kd 2 ) ts s o bz o2
ZOddazzyh dJ (¢ 0OL Olsjdzd dzOB dz¢ H Odzd M £ mMtlsO [
o0tcdO@A®] d 173 hils. , mMetslse jIsMmlilse j dedets. ltcd otsL
slsdzd yd dzmw Mmstels [ duHjte (7 hils. ). HOF oEzz-" jigjO Mdsty
fsmdzy fJiteiMOHCd o ftdzjer j bkmdasedw, et bBMJn
28,647, 7%, % tcdfO 5V dklstctsdzj . Clsts B Wwidgy j Isw  Isj &,
sB dzOMIsd Mtstels [ dJHjt otsLHjdzr 9O Isfyw Bisdzj J H dzc
ML HOdzdzr | MBtels O T udijeh lsdzteldlz ¥ ) fdzjp PQ A0z o .f) .201 9

s O0Cdds tsBKOL B5d3, dzO disimdy fiflsdj]dzlCdEs d2d £ frLlsfifsts dzj dzd ¢
ofMmjr MBtelstse dzOB dz¢ H-REAEHE0 + NACILDE®ItclP,O1As,j 5 %, ftetsls
¢ ts dzls tc =iz .PEQ) T 42,04 8, 7 %. 4 Olsy Mmdadz detsj o dzd W dzd
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&z UP50 + Mo d3j fils dadp 0 o € rskizyJ MEABHG P jipdsdd B1@B 00 %. o
o Otcd @rglsyd5 0 + fMBSs dUsOdzY &z e d3j ) Zlssydesj § Sdztsy j

[ dlsjcOkO:

[1] v &3] te Lo SR, Rdzdzso Oydtsdzdzr 2 f2ls! ©OLodIsdw tedmise
fitmfJjCilsdoer /] [ Olsj ted Oflas O Cflsid>ur Hdz @GitAsgat tzdaiz® OwW dts dzdz"
sdeseo ™ twOLadldY tdMmMsoasHMisa ©® o sOL ORMlOdARTY d MistcOd
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CREATION OF INITIAL MATERIAL FOR RICE BREEDING BY SEED TREATMENT
WITH IONIZING RADIATION

Bakiruly K., doctor of agriculturakciences, correspondingember of theacademy of gricultural
Tautenov |.A., doctor of agricultural sciences
Zhalbyrov A.E., master of agricultural sciences

LLP nKazakh Scientific Research I nstitute of
Kyzylordacity, Republic of Kazakhstan

Abstract. The study of the effectiveness of ionizing radiation on various varieties of rice, the
solution of methodological issues of their mutagenic effect on the rice plant, as well as obtaining resistant
mutants of rice as a starting material for breeding vasetidapted to the stressful soil and climatic
conditions of the Kazakhstan Aral Sea region is relevant. The article contains material on ongoing studies
on the effects of gamma rays on various rice varieties, in order to obtain mutant lines resistant to
sdinization factors (NaCl) and drought (sorbitol). Average lethal doses of gamma rays and average lethal
concentrations of NaCl and sorbitol have been established, where the mutagenic effects of ionizing
radiation and the resistance of rice plants to saltion and drought factors are most clearly manifested.
The varietal difference between the influence of ionizing radiation and stress factors on the number of
induced resistant mutant forms of rice has been established. At the same time, the largasbihhumbe
plants resistant to salinization and drought was obtained from the Leader variety, which in the conditions
of the Kazakhstan Aral Sea region is cultivated for a longer time (over 10 years) than the newly created
varieties ofSyr Suluy and AiKerim (32 years).

Keywords:rice, variety, selection, mutagenesis, gamma rays, resistance, salinity, drought, mutant
lines
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Annotation. The most important stage of the transition to precision agriculture is the assessment
of spatial heterogeneity of fields and the calculation of doses of differerfigatdéidation. Modern means
of differentiated application of fertilizers allow you to make different doses of mineral fertilizers in the
designated elementary areas. Therefore, when composing soil and agrochemical maps, it is necessary to
take into accounthe characteristics of each field with high accuracy. To do this, in the conditions of
production of ¢Agricultural experiment al stati ol
surveys and compiled digital agrochemical maps. Based on thesresutialculating the economic
efficiency of differentiated application of mineral fertilizers, it is worth noting an increase in the cost of
fertilizer application at different levels of mobile phosphorus availability. However, this event was
profitable inall its variants. Thus, the application of mineral fertilizers during sowing provided an
increase in profitability relative to the control options from 11.7 to 40.3%. These indicators were achieved
not only due to the growth of the crop, but also dudédigher price for higlquality products.

Keywords: precision agriculture, agrochemical soil survey, Hiiedd variability of fertility,
mobile phosphorus, digital agrochemical map

Introduction. For the rational organization of darm arrangement, the proper use of
agricultural land, the maximum yield, preservation and improvement of fertility, as well as for
the effective use of fertilizers, you need to have accurate information about seiti@®pTlhe
effectiveness of the differentiated use of fertilizers and other agrochemicals, as you know,
largely depends on the intfield variability of soil fertility and the state of crops. In areas
aligned by fertility, differentiation of doses of fdizers, according to the logic of things, is not
required at all. Many studies on the effectiveness of differential fertilizer application abroad have
shown that it is far from always economically justified, since the level and severity of the
underfloordiversity of soil fertility are not taken into account.

Modern means of differential fertilizer application allow you to make various doses of
mineral fertilizers in the designated elementary areas. Therefore, when compiling soil and
agrochemical maps, is necessary to take into account the characteristics of each field with high
accuracy.

To do this, under the conditions of pr oc
conducted agrochemical surveys and compiled digital agrochemical maps.

The aim of tis work is:
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1) Study of the degree of supply of soils with basic nutrients.

2) Preparation of agrochemical maps necessary for deciding on the use of fertilizers.

Literature review. Acquisition of latest (operational) information about the properties of
agrogenic soils is necessary for monitoring and timely assessment of their condition. In precision
farming, such information is used for the spatial differentiation of tillage technologies
application, fertilization, amelioration, treatment using plant ptmtecproducts and growth
regulators. This facilitates more efficient management of crops, reduction of the environmental
stress, reduction of agricultural production costs and more productive use of the agricultural
lands resource potential [$99-106; § p.1-19].

The use of precision farming technologies is the key to the success of competitive
agricultural industry worldwide. Leaders in the implementation of precision farming
technologies are the USA (80%) and Germany (60%), as well as Denmaiketterlands,

Brazil, China and Australia [1, p.383; 7, p.2535; 11, p.6236].

According to American experts, the main challenges of the precision farming
implementation in the United States are the additional costs (35% of respondents), the
insufficient economic effect (48%), the difficulty of adapting existing technologies to the
precision farming system (18%), and lack of professionalism (2998Y[B].

Most of the leading countries with developed land economies have undergone a kind of
Atechnolkovgiaoaali ond: the cl assical extensive f
by precise farming [2, p.12640; 12; 15p.343352.

In the Russian Federation, the system of precision farming is being actively introduced by
agricultural commodity pragters in the Krasnodar, Stavropol, Kaliningrad, Kursk and
Voronezh regions. The farms of the Samara, Belgorod, Volgograd, Oryol and Tyumen regions
also possess experience on practical application of these technologi®#sd p4.

In the study of the po#slity of mapping the total elemental composition of soils using
hyperspectral satellite information (Hyperion) at the test site located in the Plavsky district of the
Tula region, models with the highest predictive ability (R2cv > 0.70; RPIQ > 2) wéaimet
for silicon, potassium and sulfur. During the assessment of the possibility of mapping individual
soil properties using multispectral satellite data (Landsat5)Mt the test site located in the
Saratov region, the most optimal model with the sesalprediction error was obtained for
humus content (RMSEPcv = 0.16; RPIQ = 17.33 R2cv = 0.69p[83,93).

In the Republic of Kazakhstan, agriculture is the core of the-iagustrial complex and
the head of state has approved a new state programefatevelopment of the agnodustrial
complex for 20172021 [6]. The state program is aimed at increasing labor productivity in the
agroeindustrial sector by ensuring the development of agrarian science, and transfer of
technology and the level of competenof the agrendustrial complex entities [5]. The First
GermanKazakhstan Agrarian Forum ADigitiz#ti on
2018.

The practice of agriculture in Kazakhstan has shown the need for the introduction of
advanced technologg that are recognized and successfully used around the globe. Therefore, at
present, the challenge of reforming the agricultural complex of the country, the introduction of
costeffective technologies that improve soil fertility and provide stable yi@ldsinimal cost
are relevant. The most important stage in the transition to precision farming is the assessment of
the spatial heterogeneity of the fields and the calculation of the doses of discriminatory
fertilization.

In the discriminatory fertilizationechnique, no single dose of fertilizers is used to treat
the entire field, but rather the nutritional element needs of individual field subcompartments are
taken into account. At the same time, the dose and the ratio of nutrients are chosen in such a way
as to maximize fertilizers recoupment and minimize environmental pollutiop [19820§.
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Adaptation of elements of precision farming systems to existing technical means and
natural and production conditions in the region is of vital importance fomghlementation of a
systematic approach to the introduction of precision farming in theiaduostrial complex [9,
t615131521].

Material and research methods.The main task of forming a map of soil sampling is to
break down the entire study area intone@tary sections of the same size. A more complex case
of the formation of a map is the task of placing the points of soil sampling within the field
contours. It is necessary to form elementary areas in such a way that they have a uniform soil
compositionand do not go beyond the boundaries of the field contours.

The division of the fields into elementary sections of 10 ha makes it possible to estimate
the variation of the main nutrition elements within each field.

Assessment of variation indicators. Theeffimient of variation is less than 10%the
variation is weak, the population is homogeneous, the average is typical. If the coefficient of
variation is in the range from 10 to 30%he variation (variability of the trait) is moderate, the
population ishomogeneous, the average is typical. If the coefficient of variation is more than
30%7 the variation is significant, the population is qualitatively heterogeneous and the average
is not a typical characteristic of the population.

So, starting in 2019, éhQoldau.kz service has become an alternative to dividing fields
into el ementary sections. On its basis, addi
with an area ofLt800 hectares were created for agrochemical examination in the coordinate
system. After that, security cartograms were created for the content of humus, mobile
phosphorus, exchange potassium, sulfur, as well as nitrate supply for farm fields. Based on these
data, using the Qoldau.kz application, task maps will be prepared foiffdrential introduction
of ammophos in 2020 in order to expand the landfill area (Figure 1).

195 12 12 1,3 14° a8
29 T2y 22. -23- 24", + 25 ._:
20 3.4 t""_’.'-: 3 ;,. * .34 3-8
“gr, T4 ' .s;. : ".;-.;. 4ds 4

Figure 17 Preparation of tasks for agrochemical examination

A task in your personal account is created in just a few actions. After that, a version for
downloading in KML format is available, which is transferred to the tablet and opened in a
special application.

An agrochemical survey of the fields of ¢
on an area ofl800 hectares for differentiated fertilizapplication in 2020. Samples of soll
handed over to the laboratory.

Results. According to the results of laboratory analyzes of soil samples taken on an area
of 1300 ha, the content of nitrate nitrogen-NID3), mobile phosphorus ¢(Bs), exchange
potassim (K,O) and mobile sulfur (S), humus, soil pH in the soil was determined. The results of
the agrochemical inspection of the fields are shown in Table 1.
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Table 11 Results of an agrochemical soil survey, 2019

Number Coordinates Contained, mg/kg afoil Humus, | te1
of fied NO; | POs | saf S %
Field ~ 132
1 52A58'37.2"'" N’ 2. 8136 481 5.17 4.08 6.35
2 52A58'37.9'"' N’ 2. §152 496 7.52 3.90 6.61
3 52A58'39.1"'"'" N’ 2. 4154 456 0.94 3.74 6.95
4 52A58'@BA41" 49 2. 4132 420 4.70 3.75 7.04
5 52A58'40.6"'' N’ 2.§131 426 1.65 3.95 7.22
6 52A58'41.3"'" N’ 2. §129 350 3.53 3.83 7.08
7 52A58'27.3"'" N’ 2. §143 406 3.43 3.74 6.86
8 52A58'27.9'"E N’ ' 2. 4136 440 4.70 4.06 6.59
9 52A58'28.9'"'" N’ 2. 4103 360 3.76 3.99 6.80
10 52A58'29.8"'" N’ 2. 4143 358 2.12 4.04 7.15
11 52A58'30.1"'"' N’ 2. 4123 392 2.12 3.69 7.24
13 52A58'31.5"" N’ 2. 149 532 0.94 3.67 7.17
12 52A58' 16.8"' N’ ' 2. 4113 420 3.06 3.65 5.80
14 52A58' 18.0"'"' N’ 2. 4116 420 4.47 3.68 6.55
15 52A58' 18.5"" N’ 2. §109 448 2.82 4.02 6.52
16 52A58' 19.4"'' N’ 2. 8124 440 3.29 3.92 7.14
17 52A58'20.5"'" N’ 2. 4104 426 4.47 4.15 7.26
18 52A58'20.9"' N’ 2. 4117 499 1.65 3.87 7.25
19 52A58'07.1"'"' N’ 2.§73 322 4.23 3.60 5.59
20 52A58'07.7'"' N’ 2.§70 312 3.46 3.50 5.42
21 52A58'08.5"' N’'2.§53 288 6.35 3.32 5.58
22 52A58'09.4"'' N’ 2.§091 408 5.64 3.84 5.87
23 52A58' 10.3"'"' N’ 2.§92 403 3.06 3.67 5.80
24 52A58' 11.1"' N’'2.§51 264 1.65 3.42 5.43
25 52A57'55.9'"'" N’'2. 8§65 288 5.17 3.38 5.45
26 52A57'56.5""'" N’ 2. 8§49 288 4.23 3.42 5.39
27 52A57'57.7"" N 2. §64 244 4.23 3.54 5.35
28 52A57'58.0'' N’ 2. §68 408 2.59 3.50 5.49
29 52A57N563B842"' 0/ 2. §71 298 6.35 3.64 5.98
30 52A58'00.5"' N’'2.§53 226 7.99 3.53 5.88
V i 33.1 20.9 47 6.1 11.2
Field ~91

1 53A02'53.9"'"' NA460 250 380 4.87 3.37 6.78
2 53A02'51.1""' NA430 119 375 1.97 3.69 6.80
3 53A02' 47.9"'"' NA460 103 257 3.22 3.31 7.01
4 53A02' 44.8"'"' NA470 106 284 2.70 3.34 7.13
5 53A02' 42.0"'"' N960 96 295 6.20 3.56 7.01
6 53A02'38.9"'"' NB8.30 93 405 >15.00 | 3.21 7.10
7 53A02' 44.9'"' NA480 104 334 7.05 3.63 6.18
8 53A02'41.8"'"' NB&6.90 101 389 >15.00 | 3.74 7.08
9 53A02'38.9'"' NB5.60 89 303 >15.00 | 3.51 6.97
10 53A02'36.0"'"' NZ7.20 104 342 6.81 3.42 7.33
11 53A02'33.4"'"' NB850 87 375 9.79 3.73 7.01
12 53A02'30.3"'""' N10.50 | 109 461 >15.00 | 3.50 7.02
13 53A02'35.8"'"' N5.40 111 305 11.02 3.82 6.75
14 53A02'32.7"'"' N&.80 182 353 7.33 3.60 6.71
15 53A02'29.8"'"' N5.60 93 257 5.20 3.32 7.22
16 53A02'27.0"'"' NB&.80 114 334 11.11 2.92 7.27
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o

6.30 74 334 5.16 2.96 6.15

5.50 53 415 >15.00 | 2.85 5.98

5.00 122 457 6.67 3.57 6.42

6.60 210 426 6.72 3.37 6.47

4.70 100 397 3.36 3.31 7.35

<2.80 | 90 421 9.18 2.64 6.92

6.20 76 364 >15.00 | 3.19 7.32

10.50 | 103 354 >15.00 | 3.09 7.26

3.90 121 372 >15.00 | 3.96 6.90

4.20 96 374 >15.00 | 3.58 7.33

2.80 50 405 11.40 2.80 7.43

<2.80 | 90 421 9.18 2.64 6.92

3.70 80 449 >15.00 | 2.96 4.26

6.80 86 325 >15.00 | 3.41 7.29

6.50 99 371 11.82 3.64 6.35

<2.80 | 101 502 7.76 3.48 6.91

2.80 50 405 11.40 2.80 7.43

<2.80 |90 421 9.18 2.64 6.92

5.50 90 509 11.92 3.11 7.50

5.50 90 509 11.92 3.11 7.50

5.80 81 354 7.14 3.49 6.25

2.80 50 405 11.40 2.80 7.43
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5.50 90 509 11.92 3.11 7.50

33 37.9 17.2 39.4 10.8 8.6

Field ~133

(€3]

<2.80 | 100 312 2.70 3.12 6.97

(€3]

<2.80 | 93 256 >15.00 | 341 6.30

(&)
T -

<2.80 |94 254 7.43 3.29 5.82

a1

4.50 88 287 >15.00 | 3.44 6.34

(3]

4.70 123 430 5.11 3.56 6.66

(€3]

<2.80 | 404 179 7.10 2.92 5.74

(&)
T -

<2.80 | 92 171 6.15 2.85 5.75

a1

<2.80 | 126 444 >15.00 | 3.28 6.60

(3]

<2.80 | 70 198 4.12 2.95 5.60

a1

3.50 98 306 2.93 3.34 7.10

(&)
T -

4.50 108 292 7.57 3.12 5.74

(€3]

9.10 31 504 3.31 3.72 5.52

(3]

<2.80 | 101 410 9.74 3.38 6.11

(3]

4.00 81 350 3.26 3.25 5.79

(6]
T -

3.90 91 590 2.13 3.17 5.74

(3]

4.10 101 469 4.40 3.43 6.01

(3]

10.50 | 60 557 >15.00 | 4.07 6.10

(631

4.30 111 590 4.49 3.35 6.29

(&)
I -

<2.80 | 78 330 >15.00 | 2.95 5.64

(3]

<2.80 | 61 168 3.88 2.82 5.62

(3]

3.60 150 331 >15.00 | 3.38 6.96

(631

3.90 62 480 11.40 3.35 5.88

>\.

6.60 125 585 8.51 3.76 6.06

5.50 100 500 >15.00 | 3.70 5.93

<2.80 | 56 189 4.02 291 5.62

<2.80 | 117 293 >15.00 | 3.11 5.91

>‘.

4.50 69 300 11.83 3.43 5.70
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5.90 94 441 >15.00 | 3.69 6.19
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6-4 52A58'24.1 N 5.60 67 498 >15.00 | 3.77 6.36
6-5 52A58' 34. 3 N 6.20 73 434 >15.00 | 3.25 5.87
7-1 52A57'63A40" 400400 108 306 >15.00 | 3.12 5.65
7-2 52A58'04. 6" N 6.30 84 435 >15.00 | 3.68 5.86
7-3 52A58' 14. 8" N 4.20 66 354 3.50 3.10 5.78
7-4 52A58'25. 0" N <2.80 | 89 512 1.94 3.23 6.67
7-5 52A58'83A20" 3N 420 114 334 4.97 2.95 6.90
V 34,2 58.5 33.7 33.7 9.1 7.4

Thus, evaluating the variability of the content of plant nutrients in the area during the
crop sowing period, it is worth noting at the time of the survey the extremelgdotent of
nitrate nitrogen in field ~132, which iIs wuse
indicators were also noted in otherfieflds 91 and ~ 133.

Analyzing the indicators of variation of the main elements of nutrition and sulfunwith
the fields, it must be emphasized that for the most part it was at a high level, i.e. the variability of
these indicators was strong and indicated heterogeneity. The soil variability in organic matter
content was generally low.

Assessing the fluctuation of mobile phosphorus within one field over elementary
sections, it is worth noting the highest het
2).

a
aifiel dbifT ® &) dcifli3e2l;d -~ 1383
Figure 27 The content of mobile phosphorus in the fields of the demonstration

site, autumn 2019

At the same time, it is important to emphasize that this element in the open spaces of
Northern Kazakhstan plays a leading role along with nitrate nitrogen in the immnodta high
quality crop. Moreover, it is also worth noting that it is the soils of Northern Kazakhstan, as a
rule, poor in phosphorus.
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Assessing the economic efficiency of the production of spring wheat, it is worth noting
the impact of the availabilitgf nutrients on the production economy, in 2019, the difference in
the cost of spring wheat grain between | and IV classes amounted to 11,000 tenge, which played
a very significant role in production. So, backgrounds with low phosphorus availability had
higher fertilizer cost$ 3043 tenge higher than areas with a high degree of availability.

Conclusion. According to the results of the calculation of economic efficiency with the
differentiated application of mineral fertilizers, it is worth noting the eéase in the cost of
fertilizing at different degrees of availability of mobile phosphorus. However, this event in all
cases was profitable. So, the application of mineral fertilizers when sowing was more effective
on the option of an average degree of phosus supply profitability is higher than the control
by 13.2%. With a high and medium degree of security, the highest profitability of 86.0 and
85.3% was obtained, which was 40.3 and 11.7% higher than their control options, respectively.

It should alsde emphasized that in 2019, the introduction of mineral fertilizers improved
the economy of spring wheat grain production not only due to the difference in yield, but also
often due to the difference in the cost of products of different classes in quality
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sOtcOdzDOdz HOY ridZe3c " diaizds. @O toy] jtcH' Odz' f X Olsy Odz D
OdzZOWH Otc’ BHROXZM OC It h, ylcjte' Npdzj Otef OHOdz ¢
OL " Yl Y HOYT' dzhH Ote” OtcOMr dzn B ] I h 'DdAzZBO 2 ts B 'Ozl "dz" @k

75


mailto:Kunypiyaeva_gulya@mail.ru
https://orcid.org/0000-0001-8606-765X
mailto:r.zhapayev@mail.ru
https://orcid.org/0000-0003-3951-6779
mailto:zhumagali@mail.ru
https://orcid.org/0000-0002-6570-8339
mailto:erbol.zhusupbekov@mail.ru
https://orcid.org/0000-0001-9177-8982
mailto:batyr.amangaliev@mail.ru
https://orcid.org/0000-0003-2621-6427

Otclsr yh s fOrtc Oy Isr W Is" L HT Ssfr tcOYIsOter dzH © E dzlz Y
Y"tOOYh" dzr YYO, seEmlstBy y @, S&F LOPHP [ 4] .

DOL OY MisOdzdzr w Y O0DHO2T Hh' dz y"d@g02 HDMIsI tedz
dtsdzH "™ YIsOdz YY" BO2HT W EdH  t6' MCj Jdzc' L' k' dz Isj
1 C sdzts - dzlaz P Is Ism y Y ODHO2 dzOte" dgH © tSIsOdzH " Y 3 D dzd
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dzr dzf w y " dgH' dzf OF ts dz’ Y"tcODOY N Jtedzj toH E M
WHJ toH J Y Odzls Y "vdgodeH O etz fiylz Cejddzjtf Yy s O Yy Odzlz*
Cdzt CIs rdzDOdz Y 02 Is0Otg" dzD @aansoyneuretj al2@8xg5h Iz ° dz
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Y Ok"dz "OtkzOhr dz@f O 3 D dzj E fip'jdgHs' IS 2z h @teliindshdr
h OtcoOdz 13 Mmtstelsr fO2HOXZOBEZDO "y MOIls Jjls' dzH
h QtezONM r dzr O YEdz dzH § G YOdzor L Mmjidzj Sydwadzr y  dsd
Gjdgy ster dzO0 dj (2@ Plie® ypdgj Is. B. ,

1" dz ¥ " dgr DOLOYMIsOdz t JMfEesddSs OMmr dzr dz
1 ODH Otc zBHRPWORIST Y Ote)y ™ d&zOdzH "™ ez OWMr dzH O Y Il L § G J

[ Olsjtcd OdzH Otc ¥ D dzj L j tedsded &8O Istsm 'winlsg 13d Hag o' dzj
h Ohr dzdzr W OL O " dzgO B O2 dzGdz' HNGBsY ' dz litgjjldc’” dial | BYO'dZR@R
OdzdizOMmiIs" wzo® BsZOH' (Kurle et al. 1991) [10].
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HDdgH ' © Y Dd&jf I jSd3 ( MEzH Odz h EB'Y," RORBOXW B EH@dpHS@ t¢s
hrok Isjcg" Dtc Isll tcdz' GjdetslsdfIlsj e Mmr dzOdzr §f L j tels
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smyr d3 hOtezOhr dz@ Or dgsBO2 " dz MOYIsO2 ®Isr e f CEB
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5B dzf MMizic®Isr Y H@YrdZHGEth{G"WfI’]ZZjZQﬁZHdZISlSdU
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a3. HBtelsilsr Y dzZH OtcH'™ W G desisdfIsjte’ dz + S sdzsc d
Y OlsOtc+H O 45@']” &3 MdB' dzH-C dzd KOzIsY ¥ s PO OR dzOtc” B
MiBlZH' \U sSwils 02 dzf 34 teL * d3° dzH J Nl i 'L ‘tedaH ‘W e dz
sdzC Il dzgH ' ¢ ° dgtDjdz]  GhYYIsEsBAO S ERRMBMEOLWdzy © ' dz' ¢ 5 dzC 1 dal
]JtGlSlSJIZ ¥ " d3r MisOter "D-0OL Oy s Gzez@@Ow Py QISY C
stsf " cOYIsO Y OLHTY Otff O, MzHOdz hEB' , B"tch OV,
Z3OY fr]Oth EfM' ez CjL ' dzH ] IsisHf "-Nc@i§)O i W HIg @y " ytarr 28§ fn ' &l
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76



1dtelslsjdzcjdz OEZzBOYIST W Yr My po@Oodhytf Ols b § 3@ ff
DOL OYMilsOdzdzr W n1h e VW' toc'-hdzHyr fiytai@igO lo" ' disis' dzr fifs wdisHIICh) Is
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"o 3O dz' B OC " Bjljesdsedw d Y MlsOdzyd v M dzr w
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Rijstetsdksedw d' ¥ X O0DHO?2 O’ ¢ dz&kOlsr tB-OMr dzinh
d3E dzh j tc'-4 6148, 37, 1dzd3 Yy " tcOH " . UEtels O2H0O OEkzOdzr w t
BiS2 ' dzh @374 , BtcOdzr D" dzH O BBdZH' , B" dz Btels OO CE f
% Y Bs0O0tr . bYbEB] tBdZ f)r Nh ' dz Ljwlslsjlkz xr dzn
tgjls' dzHj My OllsOdH' , T &ZoOd kOfh' dr or Isd*' f)*° dg
ZH Ot " h ' dgHj OO Isj B fHcOBEOmT , 24" & HBBEHPH G
B j cOSZcOHQWY 1 360 Qtoidzj ¢ Y d3ts dzO -E thezdz’ S’ LAgHYOH | EieC
&z flsOmy Odz 3§ lo|jOhj@jrSsdp’tewy h OBBOH' dz s ) B S
fOlklsOdzH, B"d I’ tcOYISO " &ZOOdH' ¥ X ddOdk’ dz
7,7 ypdaj 222,5 BB Y"tORYd dpj'isds jttEly @b G 1S B 3
oomr, Odz j &' dgh N odzr Y "GOOy dzr vy -hOhdzdacj Is
BE " jte* 103,5 KB BBIZH', tesOMO CEfY" d&H' Y
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[ fr &z02h O, N¥OL dBj LGl O rydgifrfls0 2 @Y dz dzh Ote "
BOEZMr GH" ¥ EME" YyYrwfn2j¢ 0O2" dw BOM" dHO, Jtl,
[ttceOdesGg jdzgjLH W CjLJjWHjte" dgH J G Y Olslsr Y"tcODOY!
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Cunls* zekwy (Nell emann et al. 2009) [6], B" dzy Od
DCJ T MSODOHT . I M 0O0dz B O2 &zOdz" MlisT Y" ZO2Y steh OT
BJd 2" ®BHJ dzJ OdzOHT , pfn' o My Ml GOYdzdzrd DIs" g @YIs 'C

sOtcOdkzzr Yy pdzaj OEZO Isj B jtcOEzZteOMmMr Y BOOtr jc6' M C
al., 2014; Griebel et al., 2019) [1P].

1dtelslsjlz dzplsdy 4 dzj te° ) DodEL Oy drdstHdz 1 IS @sodpts RF QA EO.
BOODT IsT BOdz h OtczOBTr dzOPr . B sfizOfz BOWzON r dzr O E dz
YO JIls® dz' ClIs stsdzr' y yYO®RBIsSOHBOMr L jlskz b dzgj DOL
Y OL "' teG CdLIJVUHETT Is'stOQYOd)r dzy jyditcz OMO BOWT L HT
sOB'" dzOH " .

2010, 2012 ' dzn Oter [ [z toyEaa Igrw dzy 'y te DOUzZYd8 O ydis Ovte H
i dz t JMJ2H" W Okr dz " OtelkzOhr dzn 0" dz2O@ W dz€ jdz L dWwdz
D Yybpdzj JtlsOdz Y, 4 sdzls ®gs ME D HPo GY Mie Bdzls 3Kz O Ol
NdzlslsT Y BdGljrndsdzsedw BtelsOdzm OF "2 Z@eMigT dwo O d
DOLOYMIsOdz ypdzgj BOMYO HO Jj dzH J toHIS etz O dy-bdgafO tof j ©
HOY'"™ dzHn Oter dz" W, Mmtsdz" d3j dz Y OlsOte Isd' M dzh j dBOdz " Ofe
NdBE"LH' . sdzdBZ3Ols' w ELGjtek' dzj B O2 ZOdz" st E W'
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GLOBAL GENE POOLS OF SORGHUM GROWN IN VARIOUS AGROECOLOGICAL
CONDITIONS OF KAZAKHSTAN, ITS CONDITION AND PROSPECTS

Kunypiyaeva G.T., candidate of agricultural sciersce
Zhapaev R.K.,candidate of agricultural sciences
Ospanbaev Zh.O. candidate of agricultural sciences
Zhusupbekov E.K.,candidate of agricultural sciences
Amangaliev B.M., candidate of agricultural sciences

Kazakh Research Institute of Agriculture ane&Production,
Karasay district, AlImalybak village Almaty region, Republic of Kazakhstan

Annotation.The production and introduction in our country of such drougsistant, high
yielding crops as sorghum is the most effective solution in connection cliittate change and a
reduction in precipitation. Ecological variety testing of sorghum genotypes of various ecological and
geographical origin is a progressive, highly effective direction in feed production, capable of increasing
the economic efficiency manly of animal husbandry, but also of other areas of activity of a separate
economic entity. The high yield of green biomass and drought resistance of sorghum allow them to be
widely grown in many regions of Kazakhstan.

According to the object of the sty, 225 sorghum gene pools of various ecological and
geographical origin (Kazakhstan, Russia, India, Uzbekistan and other countries) were tested under
irrigation conditions of the soutbastern territory of Kazakhstan, under mentoring conditions of the
wedern and northern territories. In the conditions of irrigation of S&attern Kazakhstan, it is possible
to obtain yields of more than 70 tons per hectare, in the conditions dedaiestern Kazakhstaup to
40 tons per hectare and in the conditiohsain-fed Northern Kazakhstamp to 50 tons per hectare, as
well as the introduction of sorghum into production and widespread sowing in many territories of
Kazakhstan.

Keywords sorghum, world variety, blueberry yield, variety testing, plant heighgaatin32.
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COTTON VARIETIES OF FOREIGN BREEDING ON INFECTIOUS BACKGROUND

Makhmadjanov S.PZ, candidate obgriculturalsciences
Tokhetova L.A.%, doctor of agricultural sciencggrofessor
Daurenbek NM* mast er 6s student
Tagaev A.M1,, candidate ofgriculturalsciences

Asabaev B.S, master

LLP ¢Agricultural exper i meamtwdln gt atAit ark emft , c Rtetpal
LLP ¢Kazakh Research Institute of Rice Growing

Annotation. The Turkestan region is the main producer and exporter of cotton fiber, which is of
great strategic imptance for the development of the economy of the country'siadustrial complex.

Cotton growing remains the most important branch of agricultural production, a source of raw materials
for the textile, food, and industry.

In 2020, 131.2 thousand hectavesre sown under cotton. The average yield was 26.2 c/ha, with
a gross harvest of raw cotton of 344.3 thousand tons.One of the urgent problems today in cotton growing
is the provision of cotton crops with irrigation water, especially in the Maktaaralngegloere cotton
crops are more than 90.0 thousand/ha. The annual shortage of irrigation water during the summer growing
season is up to 3%0% of the total required volume of irrigation water. Cotton consumes more water
during flowering and fruit formatignthe average daily consumption reachesl®0 ni/ha. During the
ripening period, water consumption decreases #4B07/ha.

Currently, cotton breeding is carried out in such areas as increasing the yield of cotton fiber per
unit area and improving its glity, reducing the ripening period, improving the manufacturability of
plants, increasing the efficiency of mechanized harvesting, creating hybrids resistant to abiotic stress,
diseases and pests, creating transgenic lines resistant to insect pesteranttt herbicides. a wide
spectrum of action, the creation of varieties resistant to salinization and the proximity of groundwater.

Key words resistance, wilt, variety testing, foreign selection, evaluation of varieties.
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{ ¢ 4 PVY + 0,33 7 47,1
5 PVY + 0,47 9 52,2
6 PVY + 0,39 6 65,0
7 PVY + 0,36 8 45,0
8 PVY - 0,6 7 85,7
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DEVELOPMENT OF PVY SYMPTOMS ON SOLANUM TUBEROSUM PLANTS OF
ROCCO, TAVRIA AND ISOLDE VARIETIES

Khosnutdinova T.S!, researcher
Zhakmanova E.Al, researcher
Sutula M.Y .}, PhD, chief researcher
Makhanova G.Sh?, head ofpotato andruit growing department
Sadykanova G.E, candidate of biologicalcences associate npfessor

'Sarsen Amanzholov University of East Kazakhstational Research Laboratory for Collective
Use, UstKkamenogorskity, Republic of Kazakhstan
’East Kazakhstan Agricultural Experimental StatioisKamenogorskity,
Republic of Kazakhstan

Annotation. Currently, the potato (Solanum tuberosum) is one of the most important food crops
around the world. Getting a low yield of potatoes is often associated with the defeat of plants by viral
pathogens. Recently, there has been an increase in the numbkidsf sfnich are one of the vectors of
viral infection, leading to an increase in the spread of viruses. Potato virus Y (PVY) continues to be one
of the most vicious pathogens of potato worldwide, the high harmfulness is due to the impact of the virus
infection on plant growth and development, loss of yield as well as quality and marketability of tubers. As
a result, it is especially important to conduct research on the developmental symptomatics of different
strains of PVY virus infection. Since the sympwoof infection in potatoes vary depending on the variety,
strain of the virus and growing conditions, studies were conducted to compare the symptoms of infection
in 3 different potato varieties. Such criteria as growth gain during the first month ofateget
symptomatology of disease development as well as yields were evaluated. The variety most resistant to Y
virus is identified.

Keywords potato, Potato virus Y (PVY), symptoms, artificial infection, virions
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DYNAMICS OF SOIL MOISTURE DURING DRIP IRRIGATION OF INTENSIVE
APPLE ORCHARDS IN THE FOOTHILL ZONE OF ZHAMBYL REGION
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Annotation: The article presents calculations on the formation of a humidification contour during
drip irrigation for intensive apple orchards, the location of drops is justified by conducting research with
one, two, four drops for perennial apple trees growing gimt ray soils in order to maintain humidity
corresponding to 0.70.8 HB in conditions of insufficient natural moisture in in the foothill zone of the
Zhambyl region, the intensity and time of operation of the water providing humidification. As apgle tre
grow and develop, the need to moisten the root layer along the drip line increases until the wet contours
are completely covered.

The establishment of the regularities of the process and dynamics of the formation of soil moisture,
depending on the valuef the irrigation rate during mass watering of apple orchards, has been
established. Development of a mathematical model describing moisture exchange in the root layer of the
soil during drip irrigation, and analytically solved the problem of moisturastes, justified the
parameters of the drip irrigation system using mathematical planning methods.

Keywaordsdrip irrigation, intensive apple orchards, moisture contour, root.layer

Introduction. Drip irrigation is one of the most progressive methodsrigfation, which is
widely used in our country and abroad. Its use provides soil moisture suitable for plants, ie
allows you to create an optimal watgr regime, maintain soil structure and improve its
aeration. As a result, compared to other methodgigétion, crop productivity increases by 50
... 80% when the cost of irrigation water and labor costs decreases by 35 ... 50% [2,5].

When irrigation water is supplied from a drip, a soil moisture contour appears around the
drip. Therefore, the size arsthape of these contours depend on the watgsical properties of
the soil and the amount of water supplied. In this case, it is unknown how and to what extent the
humidification circuit changes at different irrigation rates. Of particular interest is the
distribution of moisture in the soil and after irrigation. These issues are primarily related to the
optimization of the elements of drip irrigation systems [6].

Currently, there is no consensus on how the moisture profile is distributed in the soil
profile during drip irrigation and in what part of the area, ie the amount of soil allocated for
perennial plantings. This issue is of particular scientific interest for the foothills of Zhambyl
region [4,8]. Therefore, one of the tasks of our research isutty she moisture contour in the
development zone of the root system of apple trees during the distribution of moisture in the soll
and drip irrigation. In this regard, we We conducted a number of experiments in LLP "Eastern
Gardens AGRO" in Ryskulov distti The research was carried out with the installation of one,
two and four drops close to the trunk of the tree at different doses of irrigation [6].

Research methods and technique€limatic conditions identified during the years of the
study were determed based on the data of the meteorological station "Zhambyl" located in
Taraz and the results of the study. It has a long growing season in the norfl6Qld&ys) and
in the south (16875 days) of Zhambyl region. In this regard, the average dailyiy@sir
temperature during the growing season in th
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2840 A C and 3265 A C. Moreover, these heat
[1,10].

H Medium perennial H2019 2020 ™ 2021

August September

months

Figure 1- data of the Zhambyl weather station fo the years of the study

The study area receives only 120 mm of precipitation during the warm period, and the
precipitation during the growing season is 70 ... 90 mm. While the evaporation rate is 1100 mm,
the average annual precipitation in Zhambyl ragianges from 250 to 330 mm. It is clear that
there is not enough precipitation in the region, and often it is heavy. Most of the precipitation
flows from the fields and does not have time to penetrate the soil surface. There fore, it has little
effect onthe growth of soil resources.

Analyzing the average loAgrm climatic data of Zhambyl region, it can be noted that
most of the precipitation falls in spring (30.9%) and autumn (27.0%). The smallest part of them
occurs in summer (18.3%) and winter (23.44)

The soils of the study area are medium loamy gray soils. Soil samples were taken from
three locations during the study. The soil of the study area is characterized by a low content of
0.02 ... 1.42% black rot, has a bldalock structure, which is eiys damaged by mechanical
impact and moisture. The structure of the soils is light and medium loam, the amount of physical
clay is 27.1 ... 29.0%. The calculated filtration coefficient of the layer is 0.2 ... 0.4 m per day.
Porosity of the soil of the stydarea is 48.61 ... 55.64%, density is 1.21 ... 1.35 g/ cm3. At a
depth of 0.2 ... 0.6 m there is a significant compaction of the soil, the density increases to 1.42 g/
cm3, the porosity decreases to 46%. The maximum field moisture content is 2728 an@@he
maximum molecular moisture content is 10.3 ... 12.12% of the soil volume. According to the
results of chemical analysis, water extracts from the soil of the study area are not salted. Dry
residue per meter thicknes8.1. 0.72% of dry soil mass.

Regardless of the method of distribution of moisture in the area by any method of
irrigation, the processes of absorption and formation of soil moisture reserves are determined by
the properties of this soil. Absorption of water into the soll, its tramsftion into a factor of soil
fertility and the depth of soil moisture depends on the watgsical properties of the soll.

Since the question of the distribution of moisture in the soil is of great importance, we
studied the dimensions of the soil morst@ontour in relation to the rate of irrigation during drip
irrigation. The parameters of the moisture contours at different irrigation rates during the
distribution of moisture in the soil after irrigation were estimated by comparing the wéltihes
efficiency factor (), ie the distribution of water with optimal values. Thus, the closer the data
are, the more effective drip irrigation can be considered. The efficiency fadiprcéia be
defined as the ratio of the height of the humidification ciruthe width [4]:

105



where, H and L- are the height (vertical diameter) and width (horizontal diameter) of the
humidification circuit, m.

As a result of the obtained data, it should be noted that the calculated efficiency increases
during thefirst day after irrigation. Further, after watering, it decreases after 2.5 and 4.5 days.
This pattern is observed in all studied irrigation rates.

Results and their discussionThe distribution of moisture in the active soil layer during
drip irrigationwas studied to a depth of 1.5 m and at a distance of up to 1.0 m from the drip axis.
To determine the dynamics of moisture, soil samples were taken before and after irrigation 0.5
days, 1.5, 2.5 and 4.5 days after irrigation. In addition, the most impef&anents of irrigation
technology for drip irrigation are the main parameters of the humidification circuit, their
maximum width, depth, vertical and horizontal zones, as well as moisture saturation. These
valuesdepend mainly on the watphysical prperties of the soil, the structure of the droplets,
the pressurlow characteristics of the droplets and the biological characteristics of the crop.

The results of the study related to the formation of the humidification circuit are given in
table 1.

Table 17 The process of formation and dynamics of changes in thebasic parameters of the
soil moisture contour, depending on the valueof the irrigation rat@and the time of drip irrigation

rrigation Humidification circuit settings
ratg is n, Time _after Height Width Aregl EF EFaverage
m® ha watering, days H, L & S "}
0 0,67 0,34 0,20 1,83
0,5 0,85 0,47 0,37 1,71
110 15 1,08 0,58 0,53 1,61
(90 % 1 1,75
2,5 0,43 0,20 0,08 1,84
45 0,23 0,10 0,01 1,73
0 0,91 0,51 0,42 1,69
0,5 1,08 0,62 0,73 1,66
150 15 1,17 0,71 0,77 1,62
(80 % 1 1,67
2,5 0,58 0,32 0,16 1,68
45 0,29 0,15 0,02 1,72
0 1,21 0,63 0,68 1,88
200 0,5 1,34 0,69 0,86 1,80 12
(70 % 1 1,5 1,42 0,80 1,02 1,68 ’
2,5 0,79 0,42 0,31 1,85
45 0,37 0,17 0,04 1,91

The obtained data show that a significant increase in the atha btimidification circuit
is observed with increasing irrigation rate. This increases the height and width of the
humidification circuit. Thus, the height of themidifying circuit at a rate of 200 m3 / ha is 1.34
m 10 hours after irrigation, and with a decrease in irrigation rates to 150 and 110 mB3.08a
and 0.85 m, respectively.
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For all studied irrigation rates, the maximum areghefhumidification cicuit is observed
1.5 days after the end of irrigation. At the same time, depending on the irrigation rate of 200, 150
and 110 m3/ ha, the areatb& humidification circuit is 1.02, 0.77 and 0.53 m2, respectively.

Then, after 2.5 days, there is a desee@n the vertical and horizontal directions of all
parameters of the humidification chain after irrigation for all studied irrigation rates.

In general, when installing a drip near the base of a tree by drip irrigation, the plants should
be given no moréhan 7090 liters of water per watering. When the watering rate is higher than
90 | / tree, the water consumption for filtration increases, ie a deep discharge occurs. The
analysis of the obtained data shows that this amount of water mainly reachesniukeptiaiof
plant roots, and when the soil moisture increases from 0.7 to 0.8 m, the yield of apple trees does
not change. In this case, regardless of the rate of irrigation, the maximum loss of moisture is
from the top layer of soil (6 0.5 m), as it isn this layer that the main part of the roots of the
apple tree is concentrated, ie about 86%.

Studying the results of the study of the distribution of soil moisture during sinigle
irrigation, we began a study using tadp irrigation. In additionthe main task of the study was
to characterize the contour of the soil moisture when the water supply in the area of maximum
root distribution is not more than -BD | / tree.

1.0/ 0.8/ 0.6/ 0.4/0.2] 0 /02| 04]0.6/0.8]
0 \I
0.2 \\
AN VN
B} 0.6 J
= | |
§ 0.8 N l?‘” s
1.0 \ ‘\__ﬁm /
1.2 ~ | K
1.4

Figure 11 At a water supply of 110 literssoil moisture contour

With thisin mind, two droppers were installed at a distance of 0.5 m from the tree trunk.
At the same time, at a depth of @® m above the soil surface, the length of the moisture zone
was increased to 1.6 m, and the width of the soil moisture zone was edbel maximum
diameter of 0.8 m [3].

During drip irrigation, four drips around the trunk of the apple tree were used to increase
the moisturizing contour. Two drips were installed around the tree trunk at a distance of 0.5 m to
supply water around the tre€he results of research using this method showed a significant
increase in the area ofoist soil. For example, when taking a value greater than 2.0 m to a depth
of 0.75- 0.9 m, the ratio of soil moisture width, then the areeoist soil increase8y 2-4 cm,
and the percentage is 38% or more. Basically, this amount of moisture is located in the area of
maximum development of the root system of plants.

It should be noted that in the areadddtribution of the root system of trees, it is possible
increase the amount of moist soil by installing four drips near the trunks of trees. This increases
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the number of drips per unit of irrigated area, which is the most unreliable element of the drip
irrigation system.

Conclusion. During drip irrigation,the patterns of moisture distribution in the soil profile
and the formation of moisture contours with different volumes of water were determined. In
addition, the study showed that when irrigating an apple tree with a single drip of 70 | / tree, the
moistened area ofhe rooted soil layer is only 4.9% of the amount of soil allocated to the plant. If
you increase the water supply to the tree to 110 liters, the moisture content of the soil will
increase to 29.2%. Therefore, this growth leads to deep deaimafijitration. In general, despite
the established intensity of research on successful land reclamation projects, there are still a
number of unresolved issues that complicate the further growth of areas with this progressive
and environmentally frienglmethod of irrigation. There are problems.
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BO2 dzOdzr MisOwD O MOdzH"™ ¥ M OlslsOBO B J t6lz;

-Sd&zZOtGHT W dzOter Y Y ODHO2' &Bjdz Hg OB S OMr dzO b |

-Odzo®rdz Btsdzy Odz dzblsdy j dzj o' dz sOdzH OkzH" Y lL jGj
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3 2276 2170,7 917 891,1
4 2465 2485,6 1032 1103,3
5 2800,5 1315,5
sdifMlsiHj CeEtmjls’ dza j-tzh j 22" By @ @BA"™ dz2tz®dz1 13, 6
sjwejicgj YJdlsjH HJf da thP0o @Rk @z0Is2 f MEzoOtk B
1315,5 jcjcej Mjlk Bdy ORHOd f I’ tc.
sddzifm" CJiLdgClky tMmr IsjdzHj dzd W degp dzHs tegj deis GOz Ly |

1-wi HYCcKa, XXyHheKTen cyfapy
y=314,9x+ 1226

R*=0,920 -
2465 —

3000
2500 2276
2000 1
1605
1500
1000

500

1 2 3 4 5

JubtejbN2jCljf MZOOWE mEXPOR @ L5 j ek HdEOBIS O

115



2-Wi HYCKa, TaMLWUbINATbIN Cyfapy
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FORECASTING OF EXPECTED CHANGES IN THE AMOUNT OF DRIP IRRIGATION
AND ECONOMIC EFFICIENCY OF IRRIGATION BY THE EXTROPOLATION METHOD

Yessengeldyeva P.N., magitsr master of water resources and water use
MusabekovK. scandidate of technical sciences, associate professor
Maimakova A.K., senior lecturer, mastef agriculture

Taraz Regional University named after M.H.Dulati, Tac#éy, Republic of Kazakhstan

Annotation. The article presents the results of researorks obtained by irrigation of apple trees
in various ways during the development of drip irrigation technology of a young intensive apple orchard
on thinlayer gray soils of Zhambyl region. During the growing season, the following indicators of a
youngintensive apple orchard were determined: total water use of apple trees, average daily water use of
apple trees and indicators of the effectiveness of drip irrigation compared to the systematic irrigation
method. Currently, one of the most difficult issuedand development is the use of setasert lands.
Kazakhstan belongs to an insufficiently watered zone. Therefore, despite the natural conditions, in order
to obtain high crop yields, it is necessary to pay attention to increasing irrigated areasvelog d
optimal technologies for their proper development. Choosing an effective irrigation method will allow
you to get a rich harvest in the future. The article shows forecasting using mathematical modeling of
efficiency in terms of price and the possilyilof changing the calculated indicators depending on the
volume of water discharged for two water options. Also, comparing the indicators, it can be seen that both
forecasts have the same result and forecast accuracy. As a result, it can be sedntti@trational use
of the drip irrigation system, the possibility of saving water costs per 1 hectare is high from year to year.

Keywordsdrip irrigation, system irrigation, forecasting method, factor approach, total water use.
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Annotation. The article presents results of determining the content of proteins and amino acids in
seeds of Kazakhstani soybean vargti8oybean, being a higitotein crop, contains from 30 to 50%
protein. The advantage of soybean protein among other plant proteins is the optimal ratio of amino acids.
These are, first of all, essential amino acids, the main source of which are anire@ispi®oy protein,
when consumed at the recommended dose, most fully satisfies the daily intake of essential amino acids of
an adult. It is important to identify varieties with the highest protein content and essential amino acids. In
this study, proteimletermination was carried out by the Bradford (1976) spectrophotometric method. The
amino acid content was determined by Rigiiformance liquid chromatography. The objects of the study
were domestic soybean varieti es: thecdoledidanoot bLR a & ,
¢cKazakh Research Institute of Agriculture and PI
Kazakhstan. According to the results obtained, the Lastochka variety has the highest content of protein,
and also the amino acibanposi ti on of the c¢Lastochkaé variet)
acids, which makes it possible to recommend it both for food and in the production of biologically active
additives.

Keywords:soybean Glycine max..), protein, amino acids

Intr oduction. Nowadays, soybeanG(ycine maxL.) is one of the most spread
agricultural crop in the world. The main biochemical component of soybean seeds is protein.
According to researchers, soybean seeds, on average, contain 40% protein, 35% carbohydrates,
20% oils, and 5% ash compounds [1].

Soy proteins have a high nutritional value which causes absolute interest as a source of
dietary protein which are heterogeneous in structure and functions. The majority of soy protein
(70%) is consist of store proteins of class 7S (conglycinins) and 118nfgk), which have
good digestibility in mammals [2].

The proteins of soybeans contain all the necessary amino acids that fulfill the daily
consumption rate for adults. In terms of amino acid composition in general, soy protein is close
to animal proteinThis is one of the reasons why soy protein has found such wide application,
both in the production of feed and in the production of a large number of food products [3]. Soy
protein also provides nitrogen balance in the body, being the only source eh pnominimal
consumption. Various foods and beverages are prepared from soy, it is used as the main meat
substitute, which makes soy products one of the main products of the vegetarian diet. Soy meat,
soy sauce, tofu, and soy milk have the greatest denahe world food industry [4]. Due to the
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rich nutraceutical composition of soy, its products are recommended for patients with metabolic
disorders, diabetes, gastritis, ulcers, osteoporosis, and cardiovascular diseases [5].

In particular importance ithe content of essential amino acids in protein. For humans,
the essential amino acids are: valine, leucine, phenylalanine, isoleucine, methionine, tryptophan,
threonine, lysine, conditionally essential arginine and histidine. Contiguous: alanine,
aspaagine, aspartic acid, glycine, serine, glutamine, glutamic acid, proline and cysteine [6].

Those amino acids that are not produced by the human organism should be obtained with
food. The lack of one of the essential amino acids leads, in addition tocimeemce of various
diseases, reduces assimilation of other amino acids [7]. The consumption of soy in the amount of
150250 g of seeds can fully satisfy the daily intake of an adult in essential amino acids even in
the absence of other sources of proteithe diet, while the use of other crops requiréstbnes
more [8]. It is important to identify soybean varieties that are rich in protein, which includes
essential amino acids. In this regard, the purpose of this study was to identify variety ohsoybea
with high protein essential amino acid content. Seeds of domestic soybean varieties were studied
for protein content (using the Bradford method) and amino acids (using HPLC) content. The
objects of the study were 3 év,arciVettiaees, oafn dd ogn
taken from the collection of LLP ¢cKazakh Res
Almalybak v., Almaty region, Republic of Kazakhstan.

Research materials and method<etermination of protein by Bradford (1976) math
[9]. The method is based on the binding of dye proteins Coomassie Brilliant BRED G
(Biorad). The mechanism lies in the interaction of the anionic form of the dye with the protein.
As a result of binding, the color of the dye turns from reddistwnto blue. The resulting dye
solution has an absorption maximum at a wavelength of 465 nm. After binding to the protein and
changing the color, the absorption maximum moves to 595 nm.

Preparation of samples. Crushed soybean seeds were filled with 8 tinveduime of tris
HCI buffer (pHT 7.4). The samples filled with buffer are placed in the free28Q). Next, the
samples were thawed43times (4 hours of freezing,i2thawing). In the meantime, calibration
curve of BSA (bovine serum albumin) was madedoncentrations of 0, 25, 50, 100, 150, 200,
and 225 Ol of 4 mg/ ml of stock protein sol u
for 2 mins (2k rpm). Then microfuged for 5
supernatant was taken towéabeled test tubes and added 1ml of-Ri&d dye. Vortexed 2 mins
at low speed and let stand for 10 mins and took readings of the spectrophotometer at 595 nm

absorption.

Determination of amino acid content by HPLC (hgtrformance liquid
chromatography)method[ 1 0] . The analyses were carried
laboratory, according to Standard 1383007 ¢ Met hod f or deter mining
products using higper f or mance l i qui d chromatography.

determinirg the concentration of 18 amino acids in food products using a computer registration
system, processing, and storing information. The following amino acids were determined in
soybean seeds: aspartic acid (Asp), glutamic acid (Glu), serine (Ser), higkidsheglycine

(Gly), threonine (Thr), arginine (Arg), alanine (Ala), tyrosine (Tyr), cystine (Cys), valine (Val),
methionine (Met), phenylalanine (Phe), leucine (Leu), isoleucine (lle), lysine (Lys), tryptophan
(Trp), proline (Pro). The separation of amiacids takes place in a 250 mm long column with

4.6 mm in diameter in an ODS phase (with 12) or an IP phase. A spectrophotometric detector
with visible area detection at a wavelength of 436 nm is used to measure the concentration of
amino acids. A prereagite for the experiment is the preliminary determination of the protein in
the product. After hydrolysis was carried out, the volume of water in which the hydrolysate
should be dissolved was calculated. The volume of 0,02veas taken from the resulting
hydrolysate and dansyl chloridenino acid derivatives were obtained. To determine the
concentration of amino acids in the studied samples, a calibration curve was constructed with
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amino acid concentrations of 25, 50, 100, 200, 300, and 480xtcnt. The characteristic
expressing the dependence of the chromatographic peak area on the concentration of each amino
acid in the solution was set at 6 points in the range from 25 to 480xt@cn?, and for
tryptophan from 50 to 300x10mg/cnt. The calculatiorof the peak area of amino acids in the
sample was carried out by a computer program registration system. The mass concentration of
each amino acid in the sample was calculated by the formula:

- z z

#HE ——2pmm

where Cii amino acid concentratian the sample mg/100g, lthe volume of solvent
in which the sample is dissolved after hydrolysis®,cw2 i the volume of the solvent selected
for the preparation of dancyl chloridelerived amino acids, cnV3i solvent volume of dansyl
chloride - derived amino acids, cfn Mprobei weight of sample, X concentration of amino
acid, obtained from the calibration curve ®fig/cn?, 1001 conversion factor of amino acid
concentration per 100g of product.

Research results and discussionProtein determiation. Soybean protein isolates
provide the body with a source of lecithin and an abundance of amino acids that perform plenty
of important functions. Determination of the protein concentration in three varieties of
Kazakhstani soybeans a(hcdL acsAtl ontaht kyaée), hcavsi tsah o wn
ranges from 39 to 41%. The content of protein of soybeans in mcg/g of raw mass is shown in
Figure 1.

=
o

Protein content, mcg/my

OFRP NWHMKMOUIUTIO N O

Lastochka Almaty Vita
Figure 17 Protein content in soybean seeds

It can be seen from the calculation results that the protein content in various varieties of
soybean seeds ranges from 4.98 mcg/mg (for the Vita variety) to 8.78 mcg/mg (for the Lastochka
variety). Based on the results obtained, the largest amount oinpit®ntained in the seeds of
the Lastochka variety, and the smallest amount of protein is contained in the seeds of the Vita
variety. The protein content in soybean seeds depends on the biological and genetic
characteristics of the variety.

Soy proteinis a fairly strong and safe remedy in the fight against excess cholesterol. In
addition, soy protein reduces the level of idensity lipoproteins, preventing the formation of
blood clots, and blockage of the artery [12]. Soy seed isolates are usedrégulation and
treatment of a number of diseases. In particular, soy is used both in cardiology (in the treatment
of patients with atherosclerosis, and hypertension), and in gynecology, immunology,
gastroenterology, hepatology, and neurology, in-pasgjcal treatment of patients. At the same
time, it is important to have a balanced diet, which includes soy products. {aupgsal use,
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for patients who cannot receive nutrition naturally, an endoscopic method of treatment using a
probe is prescribed [13

Another meaningful characteristic of soy protein is its high digestibility. Protein is
digested by 95% and does not contribute to the formation of uric acid, unlike animal protein. In
order to correct the endocrine status and maintain body weightaatséant level, a soy diet is
useful for postmenopausal women. For young children who are on artificial or mixed feeding
with individual intolerance to milk protein casein, mixtures based on soy protein isolate are
recommended [14].

Amino acids determinatn. Amino acids are the building blocks of proteins. Only 20 of
known amino acids are proteinogenic. Among the 20 proteinogenic amino acids, 8 are essential.
Essentialamino acid content, determined in soybean seeds, (threonine, valine, methionine,
phenyldanine, leucine, isoleucine, lysine, and tryptophan) are presented in Figure 2.
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Amino acids content, mg/100

Lastochka Almaty Vita

® Threonine m Valine Methionine ® Phenylalanine
Figure 21 Essential amino acids content, mg/100g

Comparative characteristics of soybean varieties by the content of essential amino acids:

Trei Lastochka (1476) > Almgt(1418) > Vita (1164);

Val 1 Lastochka (2220) > Almaty (2132) > Vita (1750);

Meti Lastochka (552) > Almaty (530) > Vita (530);

Phei Lastochka (1710) > Almaty (1642) > Vita (1348);

Leui Lastochka (2836) > Almaty (2723) > Vita (2236);

lle 7 Lastochka (192) > Almaty (1846) > Vita (1516);

LysT Lastochka (2120) > Almaty (2315) > Vita (1680);

Trpi Lastochka (480) > Almaty (461) > Vita (379).

According to the data obtained, the Lastochka variety containd.3.3mes more
essential amino acids than the Almaty and Vita varieties. Among the essential amino acids, soy
beans contain the largest amounts of valine, threonine, lysine, phenylataeshem amounts
of leucine and isoleucine and small amounts of tryptophan and methionine.

Due to the balanced composition of soy protein, with its regular use, there is a change in
the anabolic state, that is, the predominance of the synthesis of nesedstayces in the body,
their assimilation, and use for growth, development, and vital activity of the body [15].

The next group of amino acids (Figure 3) determined in soybeans are contiguous amino
acids:aspartic acid (Asp), glutamic acid (Glu), ser{&er), glycine (Gly), alanine (Ala), tyrosine
(Tyr), ), cystine (Cys), proline (Pro).
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Figure 31 Essential amino acids content, mg/100

Results of determination of contiguous amino acids in seeds of analyzed soybean
varieties (mg/100g):

Asp T Lastoctka (4057) > Almaty (3896) > Vita (3199);

Glui Lastochka (6425) > Almaty (6171) > Vita (3067);

Seri Lastochka (2198) > Almaty (2111) > Vita (1734);

Gly 1 Lastochka (1508) > Almaty (1448) > Vita (1189);

AlaT Lastochka (1561) > Almaty (1499) > Vita (1231);

Tyr1 Lastochka (1126) > Almaty (1081) > Vita (888);

Cysi Lastochka (584) > Almaty (561) > Vita (461);

Proi Lastochka (1934) > Almaty (1857) > Vita (1525).

As well as essential, contiguous amino acids are contained more in the Lastochka variety
than inAlmaty and Vita. As for contiguous amino acids, glutamic and aspartic acids have the
highest concentration in all analyzed soybean varieties {8@2% mg/100g).

Contiguous amino acids are synthesized in the body during metabolism, being extracted
in sufficient quantities from other organic substances. If necessary, that is, when the reserves of
amino acids are depleted, the body automatically switches to the mode of creating the desired
amino acid [16].

Arginine (Arg) and histidine (His) are conditionalgssential amino acids since their
synthesis in the body is very slow and depends on the existence of all necessary components.
The third group of amino acids under study are conditionally essential amino acids arginine and
histidine (Figure 4).

Determination of conditionally essential amino acids shows as follows (mg/100g):

Arg1 Lastochka (1041) > Almaty (1000) > Vita (821);

Hisi Lastochka (2485) > Almaty (2385) > Vita (1960);

When analyzing the data on the content of conditionally essentiabarids in soybean
seeds, it was found that the Lastochka (1041mg/100g) variety contains more histidine than
Almaty (1000mg/100g) and Vita (821mg/100g).

L-arginine for the cardiovascular system contributes to the normalization of blood
pressure, reducin t he f or mati on of atherosclerotic
nutrition, arginine promotes the formation of muscle tissue and improves muscle nutrition. The
L-form of arginine provides rapid assimilation and the absence of discomfort in the
gastrontestinal tract [17].
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Histidine is a precursor in histamine biosynthesis. One of the essential amino acids,
promotes the growth and repair of tissues. It is found in large quantitiesnioglobin; it is used
in the treatment of rheumatoid arthritis, ulcers, and anemia [18].

Conclusion.When studying the content of the total amount of protein and amino acids, it
was found that the Lastochka variety has the highest content among thee@nalsieties, the
Vita variety had the lowest indicators. It should be noted that the protein content in all the
studied varieties is in the range 0+89%, which is a high indicator. Therefore, all varieties can
be recommended in the food industry andthie production of dietary supplements in-pre
pediatrics, for children with reduced immunity, with excess cholesterol in the manufacture of
drugs that have a restorative effect.

In terms of the content of essential amino acids, the leading position iscalgoied by
the Lastochka variety (Tre 1476 mg/100g, Val 2220 mg/100g, Met 552 mg/100g, Phé
1710 mg/100g, Leil 2836 mg/100g, & 1922 mg/100g, Ly$ 2120mg/100g, Trp Lastochka
480 mg/100g). A similar picture appears with respect to contigandsconditionally essential
amino acids, here the highest content has also Lastochka variety. Due to the balanced
composition of soy protein, with its regular use, there is a change in the anabolic state, that is, the
predominance of the synthesis of gy substances in the body, their assimilation, and use
for growth, development, and vital activity of the body.

Thus, according to the results of the study of protein and amino acids of soybean seeds of
domestic varieties Lastochka, Almaty and Vitae Lastochka variety distinguished itself with
the highest indicators, which can be recommended for use in the food, pharmacological,
cosmetic industry.

References

[1] Van Etten, C.H., J. E. Hubbard, Jean M. Mallan, A. K. Smith, and C. W. Ble$simino
acids in soybeans, amino acid composition of soybean protein fractions." Journal of Agricultural and
Food Chemistry 7, no. 2 (1959): 1231.

[2] Young, Vernon R. "Soy protein in relation to human protein and amino acid nutrition."
Journal of the Amerin Dietetic Association 91, no. 7 (1991): 823b.

126



[3] Gorissen, StefanHMJ ul i e JR Cr ombag, Joan MG Senden,
Lex B. Verdijk, and Luc JC van Loon. "Protein content and amino acid composition of commercially
available planbased protein isolates." Amino acids 50, no. 12 (2018): 165%5.

[4] Frias, Juana,Young Soo Song,-ViCrlisltuemgalarERwnieza G
and Concepcion Vidd&Valverde. "Immunoreactivity and amino acid content of fermented soybean
producs.” Journal of agricultural and food chemistry 56, no. 1 (2008}:08D

[5] Kamble, Dinkar B., and Savita Rani. "Bioactive components, in vitro digestibility,
microstructure and application of soybean residue (okara): A review." Legume Science 2,0#0)1 (2
e32.

[6] Ishihara, Kengo, Yoshiko Fukuchi, Wataru Mizunoya, Yukiko Mita, Yoko Fukuya, Tohru
Fushiki, and Kyoden Yasumoto. "Amino acid composition of soybean protein increased postprandial
carbohydrate oxidation in diabetic mice." Bioscience, bioteldyy, and biochemistry 67, no. 12 (2003):
25052511.

[7] Dixit, Ajay K., J. Antony, Navin K. Sharma, and Rakesh K. Tiwafd2. Soybean
constituents and their functional benefitBésearch Singpo87, no. 2 (2011): 661.

[8] Schaafsma, Gertjan."The protin digestibility corrected amino acid score." The Journal of
nutrition 130, no. 7 (2000): 1865867S.

[9] Bradford, Marion M. "A rapid and sensitive method for the quantitation of microgram
guantities of protein utilizing the principle of protaige birding." Analytical biochemistry 72, no-4
(1976): 248254.

[10] Dhillon, M.K., Sandeep Kumar, and G. T. GujgA common HPLGPDA method for
amino acid analysis in insects and plants." (2014).

[11] Schuster, Rainer."Determination of amino acids in biological, pharmaceutical, plant and
food samples by automated precolumn derivatization and-gegiormance liquid chromatography."
Journal of Chromatography B: Biomedical Sciences and Applications 431 (19888271

[12] Vitolins, Mara Z., Mary Anthony, and Gregory L. Burke. "Soy protein isoflavones, lipids
and arterial disease." Current Opinion in Lipidology 12, no. 4 (20014333

[13] Arjmandi, Bahram H., Lee Alekel, Bruce W. Hollis, Daxa Amin, Maria Stacewicz
Sapuntzakis, Peilin Guo, and Subhash C. Kukrépietary soybean protein prevents bone loss in an
ovariectomized rat model of osteoporosis." The Journal of nutrition 126, no. 1 (199467161

[14] Young, V.R., N. S. Scrimshaw, B. Torun, and F. Viteri. Y®ean protein in human
nutrition: an overview." Journal of the American Oil Chemists' Society 56, no. 3Partl (197921.10

[15] Nielsen, N.C."Soybean seed composition." Soybean: genetics, molecular biology and
biotechnology (1996): 12763.

[16] Kimball, Scot R.,and Leonard S. JeffersotControl of protein synthesis by amino acid
availability." Current Opinion in Clinical Nutrition & Metabolic Care 5, no. 1 (2002)683

[17] Cylwik, Dorota, Andr z e j Mogi el ni cki, . ddrmdinn®Waddzi mi
cardiovascular system." Pharmacol Rep 57, no. 1 (2005214
[18] Kul i s R-bobrenr,t K., Marcus Persicke, and J°rn

regulation and biotechnological application in C orynebacterium glutamicum." Micitabiaichnology
7, n0. 1 (2014): £5.

5¢)1¢o8ud 39 wlfc wftovuvdt 3132 recrrrtuwrriw 60
53z93/ré¢t 3131 [fpfzrtw

[ o dztshh .08 5C Is ts 16 O dals
dlsOB Q. @ sdzsEc dW O des@is®s dertswW j msts
t OF " 3¢ A qidE@ ¢ |s 5 te O dzls
FdHBtopdlm sdzsedw D' dfOdgn @ wzOdeBwWzich Oy IsT HOY ' dzH Otc B E
Bjwejtezh* M’
SO BQ} $BOcdMists
bdxr OOBd Ol. 30L02 ndislsr 3,3 OdzPeR tisiPdtds j 1§ M4 de dag@ s

M
% zu@0L 023 jG ' dz" dz ¢ ypdey MM gBisls B | b O iz kak@EA B O d
0., ¢d&zdizOlr Bdz'r ", 3I0OLO3MlsOdz t j MY zB dz

127



O dzH OB PP OZOH O Yy OL Ovdgls © @zte "Hlztzum 40V dzfy j ¢ ° OYE" LHOt

YT hyr dzHOter dz' W Y "tcOdr dz Odz' YIsOk dzplsdy j dzjte® " fyr dzr dzt
YOlsOter dzO ¢ ' t6j H' , OYOr Qdz-U§E0dA J btz § PEBPHE3j dz 85w Oy k'L
OYEZr LHOWr dzr W OtcOMrideHi® WOty 'teYOBr dgO0 'C " tojIs' dz Odzdday r h
Y Ols' dzOfr . Ihdz v Oz Bj dz N Odez OtedzOte OV kzr L r dzH

Odsddzy r hyr dzH Ote Y OlsOter dzO dz@2? . B " dQYk ' ifd § Olsfis'Odz’ o
Is"Is’ dzgf ZzZDOdz % ODHO2HO, JtiMit OHOMBA W OdzdizOMmMtf O2Isr d
ssdz" O d3j dz Y OdzODOIslsOdzH "™ tOH " . dbykroL dE A& jtc’ ¥ 50Ot
MotelslsOQtcHT Odz" YIsOk BOW' LHsjkzBg PPYERORH&ZOWHz Y@z L J
B2 dzh O M jClstetsWislstsdzi Isted W dz' y DH My jdz yNnte' L " dzH'

Isd "' d3H fpr2ry ~nloBBOISctcOW v DH' M' d3j dz Odz" Y sOdzH '
[Jfr)tjlzsdzq’QOfr]f ¢ dzd3OIs T sBdzm mr , dadzdzr d2'OY  YOn dzj rE
OtGIZOh'dZ'DrLJUG'ISdB'Jdgq' q’dzfr]lsq’lslzlsfe Ctsdzdzy S ydw fmr dzH OO "
" OfmMlssyt 0", ¢ dzdzOIsr " D dzj ldsO" . Y1jtllsjlk dalilsd)y,
Osddz Yrhyr d&zn Oter dzf w jJ W Y t00t’ Y " tc@dA [ @GPt ykQ" "dzHfts
Od3q’dz YrhyrdmHry Y "t Od3" OdzazOMIs™ tor dzdZO2 Is™ dz O d3qd dz
dted €h jdzj dzgj v, B"dz "[ OMtsyco" Metelsr dz2 SOBOYY O {C
YsMf OdzOte Edeh " o' M) dgj YBBdZHOdEZODO "Mmr dzE0O &I 3¢ * dzH * €
s' dzls MmiYis@lhcimemadt . ), OykrL, Odddz Yrhyr dzn Ote

ClretrorrRr 486 R OfRUSLSRu] JUu 1 wrfr1rom so)
gftuvf] 4&[R

[ o dztsjro BH 5C Is 516 O dzls
dlsOB @ o,@ € Isdfstisdzts 6 U NS f B stz hhtste
t 05" 3¢ A dide@s € Is ts te O dals
[ dHistc #dz8 €O dzn drf Blezts ¢  UR NS Do j HEE W d2 GlsHj dzZsd L j todzts
SOB" " BQ) $BOGdMists

15 OLOrMEd?2 dzOyd sdzOdz' dzrn D telodzd{g j t6f) d l9 jddezOdsd3., ¢ dg'f &
[ ¢sOL OF fgkidzjdeOizoy@ssj dz' MS d2 ddzmlsdlskzls LJd3dZJ
f. ¢&k0dEGY &hs oY b &ofMis! , tJjmfksddto

¢ dzdzts s Oy d winls OIls+ § ftcd HMNlsOo dzj dz' teJLEzd IsOIst s o
O des € dfpdzsls o MJ &3y &ZzOr COL O MlsOdzMSdr Mslstse fMsd
MsHjteydls tlIs 30 HBs 50% B &z§ @CO) G Hiskae§d WBOMNEG
wodzw jIsiw tflsd B3Odz detsy MmMstslsdesh j dzd § a:lushq’.-. 9 JGt
dzj LOBj dzd 3" | ORBJdetsS dMmdztslsr, whdeseodzgr 5 dMmlssydzed S sd3 ¢
BJdzsG, ftod EZYyslstejBdatHadyd, odz®d & tisdgj znzF dgtz® [k Htso dzj Is e
fslstcjBdzj dgdWw dzgj L Od3j dgd dzr » ORJdesC dMMdzsls oL tetsmdzse s YJ
ZOdetsdzt hddg MtsHjty Odedjd3 B EZC O d dzj L Od3j dzd d3" n O
SftejHjdjdd] BJjdtO Histsdisatddad) NHE ML sdfsEtsHSB IItS
HSHjte) Odedy OBt dMmMdzsls BitejHjdZVWdd &jssHBR or MsC
Bl jClOdBd dMMmdjHtse Oddw wodddf! lsjyjMmisejddz j Mt
Ctdzazf Sydd v [ ¢ s PEe jsfeR fPgafi2y detsdziis dIskzls L j d3dzj H J dzd
. b zdizOdzr B OC , ¢ dzdzOIsd dzi ¢ O 5B dZOMIs* tdmMfEBdzd € O
EmMlsOdetso dzj dets, ylsts dzOdoer mMh dd3 MsHjty Odedj &3 B dZC O
OB desC dMmdzsIlsdzr 2 MbigODe Mistsldz@ yO©f MY MtsH j oy Odzed J &3 d
Yysts fsrosdwjls toj Ssd3j dzHiso Ols! Mtstels ¢ OMissysc ©0e ¢ O¢C
Bdsdzsecduyud M¢d OCIsdodzr - HtsBOOBC.

sdzt yj o jmtinGhsipedak. ), BJj dzsC, .OBJdssdndasls”

S 1

128



[ 11 v e8.33.29 https//doi.org/10.5208bbkaku2022y62.i3.088

IJTRCURMRLIEOI?213m vor it eURBEY @ LIRS [ 1 3RM
VIrd RrReyv Mt Rt LT Sl Yyl om

1E2jo 0 wmOedmiste addidd, OMY dtcOdzls
kotvic@bk.ru, httpg/orfiid.org/ 00060001-8261-2040
rdzsB O [ . 1.
zlobdl @mail.ru, httpg/orfrid.org/ 00000003 36761752
[ OB ¢ ddZ dgQaldmiste OF tots dzts BB
mamykin_ev@mail.ru. httpg/orfiid.org/ 0003:000317482969
l sftsdzt R ddzai gl lapste fj dz? MCsAatsL w2 flse j dzde 7 d
Popolzuxinan@mail.ru, httpg/orfiid.org/ 0000000296847681

Wil ¢l Octdps o sHMise jdade’ 2 Yy destcd L § ciBBBE®HOE L

f. 10kyder 2, tiMfEedzdt O sOLORMsOdz

‘Ay1Ju JEMTd?2 cMmMizuOtemlse j deder 2 OctOtede 2 kdzdo j tofc
¢. J[®MS, shmhdw

b dzdets s O Yyd W H O dzdzts 2 MisOls j ftoj HiNlsOo dzj dz toj L kzdz
dzj e Odz dz" = BEHtsBto] flzfR o (flaPdz fifts HiY oty A dzif b H d dzj ded 2 34 H
ue 4 . 1 tod d3d dzj dzd § d3d dzj tc O dz! dgr n IZHtSBtQszq’Q 9 Oy dzt
&z M sratLwY2Mise jdede = S kdz skts, dets o 3 Mlsj M EkHBGBL
N4 dzj ,dgislsOdfdtsd o sHdls € dzOStsf dzj-22021 JE sHOA] SUDIGB T
todesL j B34 dO Mjoeojtey sOLORMISORO o uvf[] ¢1¥ A1 m dd3d
dqdzj dgj dedj BB dej teOdz! dg = EkZHBBtjdd?2 o MlsOydtsdzOtedstsd3
Ctots1 dzj iz a0 dzd fiy! ® Heolkm COyjMmlse OF: aOdzlsalsJ d
Mz Hse OdzdY Y tsCOL Odzd, yYlsts MsHjtey Odeadj o©0dzser 7 Mt
Ot¢ O, dzts  dzOR tsH d dzts fip ! 9 Hsf Zmisdddr 7 ftej Hj dzOR F
skziEfij f s5COL0Ojdd o0dtsetsets L OGtewWLdgj dzgdVv Eydlsr o
LS fMtsH j toy Odzd § fsHodyd » Witeds dBBjHd yYyddzec o d
OHdydBdzades?2 d dgzdzj o852 Isjrndesdzsedj 2 dzOdetsdz hd2 1
hjCaswlzd yj Mlsoa © o fwsyesj B' dz tsBdzOtclzy jdz Hdzv € OH B VW .
sdzs Yyj o' jf thhuas®,0 BB S tetst dzj dzj dzlsT, 9 Odzso OV d Y wHOJ

mwg_"-'mg"—-u:t.-< (/Ts‘“:‘-&

PFoNgIOF GO

j 2@y dets?2 L OBtslsts? yYjdzseo j yj mso © wo dzw j Is !
jded §  Jd 1€ dzsf Ymlg @00 giitay dHIHy detsiddsal d3
|, datfej Bz dz! s Ols § U J ot M {ff tajpH Aseigdhy §s tstiste j 19 fflssediasiclaf W J M€
9 Odzd v d3, BB s 2Myd b O] tsiipdaikzs ¢z 4 MSC d¢ ¢ s 8 Hasdz]
LOOydY fwdsndy &= toj Mktemse o' L' o0l M)
- O CHEftE totst dzj O3 delstse . ) L dzOydlsj oz des?2  Mlsj
Ldzdlsj " 8d fsys’ o fosHEzSlsss tOMlsj ddj ot
OHOEIs o BteOdadL &3 -3.j dzse j SO yYjtejL fsyek
Jdz M snLwY2fise jdedets s Mj € Iststeijs HEBO] finffLi ufij Qlzk
d OCkEzOd dz" » LOHOY HAEY or tcOh do Odzedw or
& L so Oded j o5 d3q dzj te Oz jadzdR? ,  Ofs tdscOXdadjy j fp S f
HfMlse LOh dlIsr tcOMmlisj dzd 2 tsls Btsdzj L daj 2 d oty
s O] bkftOodzj dd™”  ZsHsSEBHGY §sys' . I ied
sjdzd?2 d BEHsBtjdd?2 MitsmtsBdes o' L 9 Ols! L OCG e
flso Odsd, oCdz yoOw Ilwy jdr j &jlsOdd [ 4].

ST ITH
© ~0ansgOoOw
TN+ 0.
EENON > BN < Tl S =
sh-ﬁ.wﬂ—qm
WJJ‘S‘ Q—. Q—.
o T
'qQ—.0Q—.

_Qx
=&

oFIIFc O
_O0S§

Jted {lstsds BCtetst dzj d3j dglsT L Odgd 5Ot s MBSy d
Ot ls o0y dks totsd o BIsodBduimMSdn fsyj MnoOnX
WdLrdsdsedyud M&da oyl mMmOr ©OMIs jWEi? JdzOCdudgidzdly

129


mailto:kotvic@bk.ru
mailto:zloba1@mail.ru
mailto:mamykin_ev@mail.ru
mailto:Popolzuxinana@mail.ru

tcOMmlisj dad 2 . lted btz ftesdMmMatsHdls OCIsdoc
o 9 ftyej dqL BMsOkStes tOMIsj dd?2 . t OL dzts
W sCOLT 9081 adzdWdedj dzO MBH ey OdedJs d o
K sfqpw  dL 1 dzs 9 dOdz! dgr » Mdztsj o (s SHL sdzj dadz
9 dOdzt dgr » Mzsjo (ettedL tsdzlsOr o d3" 9 Oded W) d
ZORtsYyHjddY o fByesj dBIJStotst dzj dzj delstso |
4 dzdzts fdgB L Q@IEjH J W iIs§ dz! desMils! BIS tesstee Odzd L d3t
EClsdo detsfpls: MEslsO, ko) 02 desMmils! Mmjdz MS R BL
ud mdzj dzdz" J dmimdzj Hse Olsj dzd B Y HEZdzZOtetsH dzr j
L dzj d3j dels™  difsts dztisy dfls jod®@® &gz ¢ O dzd tslsted yOlsj dz! o
Ctdeyg dels8oydd o fsysj [ 5
tots1 dzj d3j dels™ g tsyesr dd&zjtls teOL dzks¥ fJtodtoHE
s j, Odastesitscjdede’ § d §jHEBSGEjdedz §. 1 ted
jHg dzy tetbdzsy dr twWOMftsdtsy jddw. wbkhjMmlsoakzjls
dwded § ZzO ftsHo dy detsfyls! d Htfskf dsils: 1 dzj 034
Bdtsdasedui M dJ ftesyd M’ d MmesIMsea® fBys",
BdCtost dzj di3j dzlstso Misis O dV Is tste tdsoH d tfias IsfjL dzyaf @xylatz'dds ¢ #
f sye On . rdzv eojcejlsdtekzs hdn t©OMmlsjdzed?2 HiWdydls ¢
Csdzdyd Mlsots HBMiskfdzr » RIS tetst dzj BB delstseo  ( f tsH O d Y d
HdzZw f dlsOdedv ©OMISY dzd?2 o f¢tyed [ 10

uwWy g odz j  d3j s Olzazinls otsfusjjdrd! dzy €&~ enogfddadjun Sl dgl, o3
dedsedujmMSdd ttjOSydwd. 1} jtejrntsH s dzj ¢S SHEG
W Odzdz" 3 W sted3ORd MjHddzj dzed?2. 1 tsdz! M dzflse ts
JHddzj dzdv, d fitwer &3 {IsOf BMH Jdsd ] NHHPH EdeOdah)¥
fMtsteB ydw. [HdzBo toj i3 dedzs f; OHMBtBYdJ 2 OCIsd s
Ockzdzv ydd d sSBtcOL 59 Odzd W ftctsydz = Stc G Odzts diz3d
Hodydzr = & CdmzsktstcOMmlsotsteddsr &3 d WdSMmdtese O
' cOHdEMO dosdd d §tsyej dedz - WOClststetso
Mzslsdesmisd d Hte. ) [ 14].
A j dz dMmfdzj Hise Odzed 2 : tsy4d ded Is o dzd W ded §  d3d dzj t
ztseo ' A d fsHodyd A W dsats o dz' gt © € ©itcdz jsdizOdzlsizs & |
9 jtlodesc mlz@.OL On Mis O

[ Ol jted Odzr d 3§ stsH R Mifbphezs a ©dz@ dzd W 1o ts 2024 d dzd
CHEZ dO fYtdzjoern dhtsetsdjsddr MisOydtsdzOtcOr dOB
- FoyozsH Mlse j dzdzsets yj dzlstc©®© L j todeso 56 15
jzdg] n¥ 9de’ 7 COtBtdzOIsdzr 7 yYjtedetsL j d3se ¢ €

jddyr, oGLHjd& 00jd' 2 f8 dizdzjots

s d5 tefpdh 9 G HA{dgjedz s j dzdf yO 5 fMdzj Hize b j 2
tesdz (BJL EHtBtj dzd?)

d Oy dzQyy s HAfPls e s d ¢ J

Wi + OddpPyYdzOw fMmj dzdlstcO® N

O ftejH" HEhN ] GeBH' dMMdzjHtse Odegdw, 9 ¢ dzs YyoOW

H. 9. OBBsW sMO, 100 €6 H. 9. Odgdzd Oydzets?2 fMJ dzd k

OB W OFRJP Yydzts?2 Mj zdlster, 100 €6 H. 9. 9o ftys k.
[t fByoe jdeder » 2Ptctsigd3. 0 [ ffalkets jOcletsn d d3d yd ME «

fsye jdgdzr | tsBtOL Y" lBdicOdzOM!-89se dzOMdzes MMls OdzH O
| woesk]  fed i NOWGL dBjsssHT dMfdz e

fsye" otsmeids 2) BYtejHjdvdd {sik)deds&] Bicd QjsAY i (

CRiff® BilssHEz uveteddO, fosHIdsd DyYsiiizkic OL &

m&%qwmgnqm_\c
OO0 TRagesI+—~FTIH—a
PATARIOT =
- o §F QI WO mﬁ_ééﬂ—-
o T 0 30
o
&

F 1@ @
a

N R a)
&

DB OOIIITE
0 QQQUEFRIFO
Q—.
&
)

T o

2 .
3.
4 .
1

130



B ssHsds AR O [ 1 [dCtest dzj di3j delsdz" 2 MsMisOo
OB MisteB yd 5 dzdzts 2 P
[ 1

Gde@&dpd s KNG @ariandd ¢ ¢ & Misted W ) l
1 ClssOg Is Odiq

bt ddiduy i e ow TOEOCjtedmisdC O fsyse' dO Is
stceOdzd yj MEtsets 9 jh fASH0 WtsMBOB Iz dz@lstt Qs € sdzj |
Be/ Cc, GoHody d02 HisSesW i/ L6, d B dj dedze” 2 € C
1 sys 0 dd3j dzO MdzOB tsh j dzsydzgzs Mmtej H 2.

[ Sl iBidOddn' o Hobkh WstdkOn MtjHdds dd 2
Hsfmiskg dr j @ Hdzv tOmlsjdd?2 Wsttd f§oHoadydd B M
SBtOL ytso Ofdmftfis dz'lzistpej tey H §j dzdz” § B4 IstsH. w5 HJdzj dzd
Oltsdiiitste ydsdzdzts?2 MY j CltesMC sy dd H eDBRABEsEHz] D diasdst
L CMlsteOSCIls] ftod ] 4,8 d oO0ksosEs MGH oy Oded W
tOMso stc® OLlds?2 ¢ dmdsls' .

{ OL d¥sjteds’ MsjHddej ded?2 RIS test dzj &j destse d o L
dmf sdz! L so Odedj ddeW stcd3Oydd. 1 jdzdyddzO o O0dktse tscts
shdsodsds { WWjSkdodss dMisd Lizjlsmw o ¢&jsndddo
ddeV stedzOydw s L(dg@asisdgdef d& lmrardk stej 6 dtsdzOdz! dz" =) . S
syd dzd Is mMddzz ftedtesHdz =  Odzstestf 56 j dzdz’ = Odz
slsted yoOlsj dz' dzr 7. 1 20y j dzd" o9 Odzseotsets ftsH j oy Oded W
(BdbsteOMmisdetsmisd d J RS sMmisd {dejj s dagdiafj’m ¢ LddzO ygj e,
Cisnd®BdUuiMSdn dsHbdi2 d .H. 1 ©OMUjkos f{t
Cltster g {CsdscdujmSdj Bujd bkuHssds dniftsd
C ZOKBECO), SOC MtjHds ¥ oj dzdyd dzz @ jids fyw d @ OGOz

| Ozso &) MEHj oy Odzd j Bq’tSWq’dzJ & 5 BIS sl dj &)
imwised &e/ Cc¢. [dOCdsmisdCO bEknmdsed?2 §dlsodsdWw
BHjtY Odd:, O ft MtsHjtey Odd* YsHodxyd = WSk

tdLkzd IsOIs* d ubBBinilsaj dad"dgsfO BB BIY tej H j dzv &
d mdzj dzdzts | fMtsH j toy Odad B S totst dzj 3§ delsts 9 ) f sy
s

n—

Yo ssBtcOLtSoOIsj dzt dz' » ftesyjMmmtse d dr MHJ ey OcC
NY dzr &3 O dzs i sted yd MSdd3 MsMmis 0o s, co¢ t
sHjOEzd j 53 B Ctotst dzj d3j delstse . 1 ftsfpdzj Hdzedj] GEBHT dz
fsys ©On oMfMmj Bdz hjji odzdwdzadd ¢ QLdzve O tistc Ghddsjtat
Htsteso ! jd3 ffsyser sHdzdd3 diL Ctedlsjtcdjo dBsddlstte
f s desilsyd S dzdhO,Bs € sls st OW sBjMYfjuyudoe O0j Ismw |
BB Ctetst dzj d3j dzls Odzd ) .

ltocso jJHjdzr dzgOBdzE HjdegdW L O o9O0Odzsear d3 MtsH j toy Odz
sOBdzd yo 1) . LMIsOdzts o dzj dzts, Yysts o0dzse ts fMtsH,
Jdzj 6Odz' dz' 7 kH tsists jsdzdl2l 75 fiscOoldey drf dzj ftejor h Od
18 &c/ @) . 1 d dzOB dz¥ HOj Isfpw  BOIsj BOIsdyj MSd +
Ozso " 7 MsjHddgj dzd?2 &BjHI Bls odzj j dzdw id dzj te © dz

HiSHJ Y Oddy MjHddzjded?2 yYddeC O o sd ipiGUzGH 2z j 3"
Be/ Cc, Yyt ftwjo' ks LdOyjddj] skOLtO o 1,6
sStcOHdyddedzts?2 Isjrdesdzsedd dzO Ctsdzlstetsdz! desd3 o Oted
Md dzdIstc”™ N, HOSLdEO o9 Oted OdzlsOn dzglzdzj ots?2 IsjrndeBdzse d
ZORBH] &zsf)! O BHdhksE tsedj M § sdstsdj ds.

O dzZOdzdL 9 O0Odzseotsets MBHjtey Oddy COHBIW o f Oh dzj
Ylsts dzOdetsdz' h j i e o "NopthdigO de@ecdf*OdBdrts fify o tldg dnd dac
HSL jodt BjL EHtsB ] dzd 2, d MmMMmMlsOeddzts 1,04 d 1
Csdzd yj Msots Cd MisOos Odzsfy! Htoddzj tedets dzO tsH desdy L
d MeMmisOo-tzy iz& GEhH8E, Yl ftjorhOdks L dOyj ddJ

131



SHJ toy Odgddvj (S0QHEAE dBBG/ € 6) dzOBdzé HOdzsM! M o dzj M d
Jd dzd Ister Woo PrbtSLtgd dzz dzj o 52 . L P O&sds@Y d ¥ X dz" | Y
OwOCIsjtedL zj Isfw, MdzOB Bh j dzsydets?2 Mtej HES2, Mtsj H
dimlsj &3i | ZOL o MCBEBI MUEDBEBY sHd Yy ldas I , M 1S Is d o dzt

OB d&zd @ GH j @hjoOde Odzso ' &1 VWisteds BBdCtest dzj di3j dzstso o
Bddzj tOdz dZ § kHEBOLlddRe .o 2020

fn
n
fn

] Otcd Odzls | Cu, df Cd, &3¢] Zn, & Zct
UiIOHdydtsdzdzOW Isj n detsdztse d w
s s dzls t¢ ts dz! 17,2 1,00 60,9 7,67
O BBSWHBM 17,2 0,74 58,6 5,95
O BB OYdzOv fnj zdlstc® N 17,3 0,81 60,7 6,48
O BRsW M+ OR3i3d Oygw m 17,4 0,83 59,9 6,58
1 kdzj oOW sjrRdzsdzsedWw
s 5 dzls to t5 dz! 17,4 1,08 57,5 8,05
O BBSWHBM | 17,1 1,04 58,7 7,82
O BB OYdzOv fnj &zdlstc® N[ 17,5 0,83 59,7 6,58
O BBEY M + OBRKJ ROV 17,4 0,68 59,2 5,62
Klark 18 0,24 37 -

106tewLdzjdedj fByeo' tjHSt BroOjls sHdzts dzj d3j
d3d dzls dzts § LOG W L dzgj dzd 4 . vOCEt tBHO L OGtw L dzj
LOtczHdzj dzadj Htod destediddtetseo Odad d, dzO H Odadz’ 2 Bsd3j
BgCtotst dzj o3 dzlstseo  dzj toj "N JjdzO, BEuyjder § twWihddzd ¢§tets:
dz' § Cei WWdydg dalsr Mz EBzOtcdetse s L OCGtewW L dgj dzd W . t
M BBOtdsEts L Octw L dzj dzdW, JMdzd o fsuysj §tedlzlst

{Bhifteddew sOwv VWipldgh@addzts®t€ OL @Gt L dzj dzedwv ff syce
sfisttetsy dshis! 5 §tsdd®BOw, ykt fted ltsd dj §tedH
YOh j ofmjets EZydlr a0jlsmw O tcOdz detsj L OcteW k dzj dad
hddmw o ojtendy 3 Mdztsy f t5yedslz dzr [ dipfsictschejd3d etisch-d@datz" ok
ydjdelsj ¢ tdgig @bmwc®ut ddL 1 dzj &3j delstseo o tslsdatsh j dzd d

CCdzsed yYOfgsts d MY sdz' Zodzus Istf OO Lh @R dz'te tsto @ jdis C
B Ctetst dzj d3j dzls s @ d Ctsdzd yj Mls o tof ts dedey dsteddelsdmros h d[nl
stedlsduyuiMSdj LdOyjddw, HJjEZOahd] oL B@tsy detsflss ¢
Zcfs Mmlsjfjdd s§fOmdshmisd. uvwyjd j ®&jiksoOdkd  dJc
(5§ Offdzsmisd), (! lss®z SHAO d O x3j Stdyj dstel
MsHjtey dss®Mitgdesdd 1 dzj &3 delsOdBBd dL 1 cwkzdfqfr, ud
dL Ctolzd ¢ r 3. [ dzZv et Yt fQH j dzOIs Mstslso
dzj 5B R SH d d3ts ¢ C O) HBXRE L odzj d3d dzls iz ) ZtcOo dzj dzqd
Mstslseo jIsMisoks hdj jets ctekzftfj tf Ofmdtsimisd.

Lydqls Ow f s tcOo tsydz 2 Cst WWdyKkfd.dzls f ®sz0myY$Is< &
1L Csdzsed yd MS &) sdfzy § M L Qelwd dzpald WzO yJ dzd d Ctst W
Kisf JteOdzd ) dL djsBrsHd®BsMisd MBds Hj ddy "¢ Od
Zc, HtojHdzty jdks@Es. 5. 1. v0Ojlstdg

10 sBMmdtseo Odedd §tsdzzyj dedz" = tjL EZdz ISOIsse B'" &z
fsye’ &0 ks¢hmdydsmls: H&Y ofMmjn +SMmyijteddsi dals O

132



Jyj dzd o OW i tsdzlz y 4 dzdz" § f sCOL Olsj d&&dy J dzOE tc W Lisdgy
fﬂJdZJfQQB:tSLWQfUISSJdZdZtSG"[S dmf sdz' L s Odeq W, 35 ) dzt
dqa&j*"dj HBYEMisdBE flsj §fjd LOcLYL dzj dedetsfylsd (

10 §0Ohdzg M lstGOHcfucftsdzdztSQ Isjndtsdzted,jeR7 ,§ 5§l
slsdzsmdismw € ¢ 0Olsj ¢ §teididdzj Hits fdpch§idpddes®@dz: dff Rtc + € S dzs ¢
Mz 330 tcdzts e 5 L O dast o dzjfdfy] ofOEd M j dedyr , Cols®tcr 2
Ctsdayj delstcOydd fMmtsj Hddzj dzad 2 COHMBIW (1,08 Bc/ €@
L dzj s delsOdzd 1 € dzOMMO s OmMdzgpmEd2  ©@6RBOR OlszfdzC d

LOGtGWLdZJdZdW sftcjHjdzjdz 8 ftMjoOr M odgj Mj ded j o3
HESNhPo( 5, 62) fted dzzdzj 82 Vi) fad dzthtizts ez d3j dz' " d d3 Mt
, 68 Be/Ce), Ctltter dGsmbdyjsny 1 dj &) o
dzg dzd § Htsfr]lslzljdzf: B S tetst dzj d3j dzZlstse o  to
k hdiesSCts] o0k qieso Odzdj OcCtetsh dddyj
sHddzOC s B Isdfisd §fsysr [ 20] .  Odzdzr § t© ftSHS®
Bsded ststed dacQdzd Mts HdgfeS tots1 dzj d3j delstse o ff syoe |, sO¢
qdzH S Olsstetsds L Of OMtse MjHgdsj ded?2 Bd € tetst dzj d3j dzls |
sCOLT 90jls dzgOdBtsdz hjj odzdwded] dzO o' tcOh do Oded j
o 202021 c¢. B' diffdijioismeGdedlr fds dL kuj dzdé Mk
Westeds dBjHd, yYyddS O d ¢ OH A0 & dfdileddrjd§ Og W F tc A
(lsOBdEZJYO 2) .

(
b
fih j Mise kz
3]
d

& n Wsttd Bl dzj dj dzls t

v OB dzd iy 2 j toy Odzdj  SH o d)
2020

Bd dzj tOd o T Ik H EB0D) 1dzd@6 .0

l Oted Odzls Cu, dCd, d Zn, dirtdzw ftsHod)ydz |
MisH J oy Odzd W

Cu | cd | zn
Ut OHdydsdedzOV Isj R detsdzse d W
s 5 dzls t6 ts dz 0,92 0,14 0,44 5,36 14,00 | 0,72
O EBsWsm [ 20 0,85 0,15 0,43 4,96 20,27 | 0,73
O Bdd OydzOw fj 0,85 0,16 0,61 4,91 19,75 | 1,01
O BBEW s+ Odgdsd 1,00 0,17 0,58 5,75 20,48 | 0,97

fj zdlss® N20

Edzj o O" Isj n dzsdzse W

—

s ts dzls te ts dz! 1,48 0,15 0,50 8,50 13,89 0,87
O BBsW M f 20 1,66 0,15 0,60 9,74 1442 | 1,02
O BBJ OydkzOY Mmj 1,50 0,13 0,60 8,58 15,66 | 1,00
O BBEW 5M+ Oddsd 1,47 0,15 0,56 8,43 | 22,06 | 0,95
fj dzd s PRO N2 0
lrs 1,5 0,3 23,0

10 ofmjr dLEyOjd" 7 90tcdOdzlsOr o Juddedd o
Ctsdzj B Odzed J fMtsH j oY Oded W fsHoeadydzr R fr]ts H d dzj dzd 2
fdzd ¥ Odzts ! ¢ ©Mjdzd. o 5H i dkl jo "daitshdd d® (Y1566 dp
gfhiqdduyd, O9BLHjd&Z 90j &322 B L sBtcOBISCd fysor
OB Oydes?2 Mmj dzdlster, ybts orhj Ektetsodw I s dO 0
lsJ:dzisdziqu’o[ OBLHJj A&z 9 OdedwY MtsHjtoy Ocled His d3flH @ 0 €
1 JBBRaBHd®Bs Bisdkjlsdls: , ybts ftd dalzdzj o ts2 Isj = dats dzt
fs5 McOodgj deds M IsjdBd N4 o90tedOdelsOBBd fted IStcOHdY

133



Zdz sOl™ dMmMmdzj Hse OdzedwY T B8COL Odzd, yYlbsts dzO
dzr - Ot Whyei ftod dkzdzjets?2 d IkteOHJdUY(
r d cettsn O Mdd)y Odztsm! tls WOL'" oMEBHBO |

ssdzdyjmMsets yYyddz&c © o fsye j slsdatsmw Is  dac
Odz! detsy MtsHJ 66,08 j BEZMNE co Hfla=izoyioO dzts ¢ dzO
Yydzts?2 fmj dzd Ister Ngpof ®af3tsictOf @ yaf sHiasasR s j - dzfs dzts G
HA@3d2 daj WwWodzwjlsfpw dzi sBRrBHJMAB d3 4 dzj d3j dzls tsd
dz Hdzw tcOMmisj dzd 2 , Ydotlsdz m SHA @3y detg & jzUO
sdzdtctseo Ols ! MsH j toy Odzd | COHABIW ) fsye j (
dzj d&zd?2 d drn MmMslsejlsmMised] ftejHjd dzts HBY Iz
j dz2 L OctwWLdzj dzedWw fsyer Iswyjdzr &3 d3j Is OdzdzO d3d
s Odetso dzj dzts, yYlsts fkts Hinjteig Y HA(dEA] jdzdt2ts HCoOH ORI Y ©  {f t
oMmMrHBO® HB WOLT i s dzdzats ¢itsO , frils7L tedg®d /OWAS .Y 1 O dff
YOdedj SOHBdwW (0,17 &6/ S, dedyd lrs), bkOC
delsy Mt M3 M’ ¥ O3B OYde? IsfyPdrd s s dzdpts 20 B3
reOdzdw. [IsdRBibdd, vyt d&O C(tdhksttsdi, O I
MO ftwd fHteddsjdej dedd dzzdzj ots2 Isjrmdeszseadd

Wstcds™ Cd o HtyeJj, BHABOS I d@isdgj dzly © dz(f 9
S dzj ftejor hOdts 1.

tey Odzd J f sHo d dzr n L dzj a3 dzlsts @ ) o Odzts o
9 B Mmils d-r- dedsd YW diS ff&ts Mo ts2 mMlse  f tsyoer . 1 Od B 5
dqCtotst dzj osj delstse o tBh jdg Ctsdzd yj Mlse j odefdstsyddid 1
fMfsmlsO@o dzv &z Cd, o Ote! dqtekw s 13,89 % HEtS 22, 06
dZOBdZ“HOdZOfI]‘ ZO 9 0tdOdzlsy Gtoeddid dzgj dzd j &3 Md3d Md Od
Isj ndesdzse d d . ]l sHo dy dztsfls yqdz¢ © o f syoe J ftcd
fmMkh j Mise stededg y@izOMm: (I 0, 72 HEtS 1, 02%). 1tSHO (>
e dzj o 5?2 BtcOB 85,74 W)y dz@ 89 '4h3) , yJ &35, 75®4. IstcOH

1 OCdzt yp @y MHjtey Odzed) o0dzseo™ ma Mtsj Hddzj dzd 2

L dzOyj dzd ¥ s &zOteC O, s twOMyjl *SCtdsedyimMscd?2 ft
ss¢ mMdydesmis d dzd orweogddz ftosBdzjdg Hdzw fnj dz@ ¢
I sHadydzr § Wsteds d3J Hd dZ OHORIAEO todz ¥ M dpdzS ® mizd L € ts &
dmmdzj Hise Odzdz" = 9 OtdOdzIsO~R . lts efjrn dMmimdzj HEzj o3
Isj mndesdzse d j 2 dzOdBtsdz h d2 ftoesyj dzs f sHody dg n W
Cesdzd yd mMso © o By B &z tsB Otz j 0 WH dfwis C OO K dgY
dzj sBrBHdBsMIs! ftsMmMissw dzdzsets o dzd d30dzedw ¢ f tetsB dzj «
o fOnBld » ftsys On.
1] ZOGtsHOcstgs® B' dZzO o' ftsdzdej 2O © OB OF 1
dzj H j dzd W @tSLHJjdz ©@#Odaed VW M dz MEtsatsL Wwaso g dede
gydzr = d bjrddyjmMSédr Skd lskzte) M ftodd3j dzj da
dtjdzydeseo Odgdztscts  dIlsOded v , Mtcj HMMlse L Oh dlIsT
Lo sHMIse O dzO sdztso § MtcOo dzd Is j dz' dets@ 5 d
J dzr &zvodadjvc its dzts @ @@y GRRdndgaBeazO

[ dlsj OO

g

STao =0 I~og+—00aaoo%

oI-Gdg
L&)

O“‘“&qq

QA O0OGFOFO THIS SGO0a 77
0O G~z

(I e N

&

ST
0. o

SGO0O00 0=
\R_&I_SII_
Ot INMFHFIQ- “Ce T

©]
Q.

&I_

[1] Lukin, S.V., Zhuikov N. V. Content and Balance of Trace Elements (Co, Mn, Zn) in
Agroecosystems of the Central Chernozemic Region of Ruagiaculture 2022 12(2), 154,
https://doi.org/10.3390/agriculture12020154

2l dykStse , ¢ Cfdgud.dz ¢ . 1. vieOdemdzs S Oydw Isw -y dz A
tcOMmlisj dzd ji 1[jugecCshtplesiHs: JRjLd ¢ M@ 0 12 0 7 .

134


https://sciprofiles.com/profile/1969191
https://sciprofiles.com/profile/author/MDVsM3pTZ1pwUENhamNuQ2drYmJ0Y1M0a2FweGlWWWUzN1UzcUpjSGEyMD0=
https://doi.org/10.3390/agriculture12020154

Bladteimtse , 1 Gte@dztso © v . [ . Adteitse d. o. CCtsdztse d y
fsys 8 MBHjtey Odeds Iswy vy dzr A J Seubis AT h/l-Bdctotsn d dizd u

[4] [tedzso , d 1 HMf B U J MS 5] L OGtW L dzj dedJ fiffueOods yded ¢
[vd CRIs] = odctetsf tetTBPLIH Als, 1991

Bl scBteso sdz' M JBEtedW W BdCtosi dzj dzj dzlstso . | eztsB O dz!
f . [ r di2,721 98 3.

[6] V. Tsolova, I. Nikova, P. Tomov Content and cycling of main biogenic and toxic elements in
fragmented ecosystems of the Sofia city, Bul gar
{.135144.

[7] Gadzhikerimova, A.G. Ecologicalgeochemical features of the teaelements distribution in
arable soils and parent bedrocks in the conditions of slope relief / A.G. Gadzhikerimova, L.L. Novykh //
Pharnaceutical Sciences and Reseag,7.i Vol . 1 0 P. 7733/7.

[Bf tedzseo , [d.CHctst dzj d3j dzls " o f sye On d yxdoer A ste
SBtcOL tso Olsj dz' dzf 2 Hzted®Bz, -~ 1, 1998.

[O]s OB AlsjGlzH d OM f dA St dzj d3gj dzls™ o f syYdfOA: df dedd M lslj VB¢
439 fm.

[10]} jo4, cdbrdidY ifsye 4 whihfimddssishi2 a6 ).

[11]1auOtGszQBdeZJdZdQBa R. 0., SEBOtsoa ® 1. . 1t
LOGtewW L dgj dzgdzr » Iswy jdzr &3 BJ sOdzdzOd3d /ik . 4.@tetsn d di3sd ud ME d

[12] 1 OdzOfncfdz [ IS .teRs.A dzj d3j dals T d LittsQ®@P dzd das jsOmils] . |
Cc s dzd dzc tc OH i ts5¢ , C 2 0L @ MH

3] sHWdzd ySqu Wy pdzg § KBjlIlsOdzdzr d dfjusjOsdifigiss]fH " 10
1 sye jdzdzr 2 ddemisdlskzls dds. 171164118 Ey0joa0 toaemy, 200

[ 14] mdadqwy Iswyjdr s & IlsOdzdatse , 3r h+ wC O 1d | d3tsdzd
1" teddz@f 1 p,: 1288 . M.

[15] 1t1O0CIsdSlkzds 15 ¢ctotsineg i3E(d:H.y Yy B dssij toffj i) ts O JC
l. 1. [dfzjjoeoa Hf JLVLIEBD 1.

[16] [fdibtsHdudimMédd ESOLOdY §t tftjH]djdds v
ftzC ydd twOmMlsjdzdj otsumls®®LI3 /M. [ .: ArR1 O[], 1992

[17] Lukin, S.V., Smurov S.I. Environmental assessment of the trace elements contentin the
agrocoenosis of central chernozemregions of Russia / JOURNAL OF MECHANICS OF CONTINUA
AND MATHEMATI CAL SCI ENCEIS2.0 10, 2020.

[18] 4 O Is, wdBditsdzso © t . . | faycfd d3d o' fiyCoddgj dAff ¥ d L sdz
ftotsd3r N dzj dzdz" = or" BtotsMmtse o ug LidfdsMEal@: Ofcrdfipdntc OIYR 3 .
80 [1fr~‘;’]HGJ Is, codedrde .t . V. L JBadBdV[ i WHEDC OO ftg HASO,
| .

20} tetsw dzd € sfoyd di€.Q . OC € &z ey \Fd dd BleftsSed ydz' = oi3d € te
fsys ©On HYOhdzd s i3 tesomMEts?2 tsBdzOMsYu.B/1p.ctetsa d d&3d ud MS d

References:

[1] Lukin, S.V., Zhuikov N. V. Content and Balance of Trace Elements (Co, Mn, Zn) in
Agroecosystems of the Central Chernozemic Region of Ruagiaculture 2022 12(2), 154,
https://doi.org/10.3390/agriculture12020154

[2] Licukov S.D., Akinchin A.V. (2007) Translokaciya tyazhyolyh metallov v sisteme pochva
rastenie [Translocation of heavy metaishe soilplant system]i Belgorod: 1zdvo BelGSKHA,i 201
te [in Russian].

[3] Firsov S.A., Baranova T.L., Firsov S.S. (2014) Ekologicheskij monitoring bezopasnosti
pochv po soderzhaniyu tyazhyolyh metallov [Environmental monitoring of soil safety by heavy metal
content]// Agr ohiimbic7hHieRuksiapl. vestni k. =~ 4.

[4] D. S. Orlov, i dr (1991) Himicheskoe zagryaznenie pochv i ih ohrana. Slovar' spravochnik
[Chemical pollution of soils and their protection. Dictionary refereric®#].: Agropromizdat; 303ta [in
Russian].

[5] Dobrovol'skij V.V. (1983) Geografiya mikroelementov. Global'noe rasseivanie [Geography
of trace elements. Global dispersion]. M.: Mys272te [in Russian].

135


https://sciprofiles.com/profile/1969191
https://sciprofiles.com/profile/author/MDVsM3pTZ1pwUENhamNuQ2drYmJ0Y1M0a2FweGlWWWUzN1UzcUpjSGEyMD0=
https://doi.org/10.3390/agriculture12020154

[6] V. Tsolova, I. Nikova, P. Tomov (2020) Content and cycling of main biogenic and toxic
elementsin fragmentedeo sy st ems of the Sofia city, Bul gari a
t.13571 144.

[7] Gadzhikerimova, A.G. (2017) Ecologicageochemical features of the trace elements
distribution in arable soils and parent bedrocks in the conditions of mipe/ A.G. Gadzhikerimova,

L. L. Novykh [/ / Pharmaceuti caP.778ic7ft7Tences and Resea

[8] Orlov, D.S.(1998) Mikroelementy v pochvah i zhivyh organizmah [Trace elements in soils
and living organisms]// Sorosovskij obrazovatelnyp u r n atl. §1-68.[in Russian].

[9] Kabata-Pendias H.(1989) Mikroelementy v pochvah i rasteniyah [Trace elements in soils
and plants]: M.: Mir. T 439tg [in Russian].

[10] Pejve YA.V. (1961) Biohimiya pochv [Soil biochemistry].M.: Gossel'hozizdat, 422¢
[in Russian].

[11] Ovcharenko, M.M., SHil'nikov I.A., Komarova N.A (2005) Priemy detoksikacii pochv,
zagryaznennyh tyazhelymi metallami [Detoxification techniques for soils momated with heavy

metal s] [/ / Agrohiimni2t fh@Russign]. vestni k, -~ 3.
[12] Panasin V.l. (2000) Mikroelementy i urozhaj [Trace elements and harvesthliningrad:
OGUP c¢Kal ininegro@&@&t[nduskian. i zd

[13] Vodyanickij, YU.N. (2008) Tyazhelye metally i metalloidy v pochvah [Heavy metals and
metalloids in soils].i M.: GNU Pochvennyj institut im. V.V. Dokuchaeva RASKHN,164 tc [in
Russian].

[14] Himiya tyazhelyh metallov, mysh'yaka i molibdena v pochvah [Chemistry afyheetals,
arsenic and molybdenum in soils]. Pod red. N.G. Zyrina (1985)i. MGU, - 209tc [in Russian].

[15] Praktikum po@rohimii: Uchebnoe posobie [Workshop on Agrochemistry: A textbook.].

2-e izd., /Pod red. Akademika RASKHN V.G. Mineeva.(2001).: I1zd-vo MGUT 6891 [in Russian].

[16] Metodicheskie ukazaniya po opredeleniyu tyazhelyh metallov v pochvah sel'hozugodij
produkcii rastenievodstva [Methodological guidelines for the determination of heavy metals in the soils of
farmland and crop production] (1992) // M.: CINAD53 tc [in Russian].

[17] Lukin, S.V.,. Smurov S.1 (2020) Environmental assessment of the &l@oeents contentin
the agrocoenosis of central chernozemregions of Russia / JOURNAL OF MECHANICS OF CONTINUA
AND MATHEMATI CAL SCECII®OBNOOES "~ 10,

[18] Saet YU.E, Smirnova R.S. (1983) Geohimicheskie principy vyyavileniya zon vozdejstviya
promyshlenyh vybrosov v gorodskih aglomeracij [Geochemical principles of identification of zones of
impact of industrial emissions in urban agglomerationigoskva: Mysl',i 97te [in Russian].

[19] Saet YU.E., YAnin E.P. (1990) Geohimiya okruzhayushchej sre@ggchemistry of the
environment]- Moskva: Nedra; 80tdin Russian].

[20] Prosyanikov, V.N. (2014) Ocenka akkumulyacii biogennyh i toksichnyh mikroelementov v
pochvah pashni Kemerovskoj oblasti [Assessment of the accumulation of biogenic and toxic trace
el ements in the soils of arable | and p.8i W.lire Ke me
Russian].

IRt r3 v3dxosuv3zzudtrin vl 3t doudl3
Rt fCJrfrrvovortrwy /33 rcecrr 3300673 Aftfo]f
DMt ¢f 319 cHrt w

1k2j o 02 dmdw dsomqﬁnm@*dzls
rdztss O [ .
1®d3f§q’dleGt¢tsdztsd3ch GO d st
l sftsdzl Znd.dz0 Qkzod h Ok Ohr dzf OF Off tdds ¥ Pt tdzr W

1 "¢flsr 8 h Otk OMddr 'Ue' fifds 'df" digficls Ocdzr 4" ' Ok gew . C R .
30L03Ms0dz { j M kzB dzd & Ofr
2 Ag1fu 1L ") . Ol .dzHuOSHS dzr [fogBdz  d3j dgdzj S sk’ ¢ OGO
{J®BB" SO0OMjHIlePPI2m’

136



bYOHOf @ BOYOdZOHO [ ddzjeOdzH" IsT WO2AISY " hIsOteH "™ W
BZroter n Ysfr dzf MisOter dz" w31 dzy " Oz WstecdzOdzOter dz" Wy "
CJdzls' to' dgctgQidzH ' [ diadz WO2IsYy ™ NIsOteH" Y tsdzH Odzz HOY ' dzH OtcH '

BZOWr LHr, B' Oy Okrt &BjlsOdzH Ot Isr wOAIYyr hIsOtcd3j dz B ' |
s " cOYISO ) ddzOdkz 2@ 1p Nj dgHHOter 20020y Mis Odzdzr W Mts dzls
Y JtodetsiL"j] d3Hh . R . 1 O] 9 Ols' dzH OO dz1p "rzwu OG tof
Litelsn OdzOMr dzr v MlsOydtsdzOtedzr v Ispy " tedBj ' dzvnd d3ddzj tcO
L Jtelslsj dzn " . [ dStesl dzj A3 delslsjte § € MOy OHO L Jjtelslsj dzn'

dzpIsdy j dzj t6° Crota'ddq 19T wd3j O dadf Ytsmr dzr MlsOter dz" W ogE dzh j |
CilsCjdz dg B' cOYyY  Odzff r ZOMlsOdzEHT W 1 Csdzsedwdz ¥ €
Okr dzh OtezOh r dzr v yjtedzjte nh'" dz ysdzO2dzr " jClIsjteH]j B sz
NTF dzyr d30dzr W st dzOdgBtelzh dprtey 1OEB)YdB OdzH T . v DY tedBj dz' W B

si dzls MMBH|jwOY, &JSCtetst dzj o3 delslsjte, Y Odzfr ybpdaj YT

THE EFFECT OF MINERAL FERTILIZERS ON THE CONTENT OF GROSS AND
MOBILE FORMS OF TRACE ELEMENTS IN SOILS
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Annotation. This article presents the results of a study of the effect of mineral fertilizers on the
content of mobile forms of copper, cadmium and zinc compounds in the soil. The use of mineral
fertilizers is important for obtaining high yields of agricultural crdmst together with fertilizers, heavy
metals get into the soil and accumulate, which leads to their accumulation in the soil. 420202the
carbonate Chernozem in the north of Kazakhstan in the A.l. Barayev NPCKH LLP, studied ttexiong
use of mineal fertilizers in the stationary experience of the laboratory of agrochemistry and fertilizers.
Trace elements were studied in two qualities: gross and mobile content. The results of the study showed
that the content of gross cadmium and zinc compoundseebed the Clark values, but was within
acceptable limits for agricultural land when environmental indicators of gross pollution were taken into
account taking into account toxicity. A low content of mobile forms of copper, zinc and cadmium was
found. In d variants of the experience with.

Keywordssoail, trace elements, gross and mobile form
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¢ nnotation. The article presents the results of immunological evaluation of spring wheat samples
with Lr genes for resistance to leaf rust. The purpose of the performed studies was the immunological
evaluation and selection of sources of spring wheat resistancd tadealhe objects of the study were
samples of spring wheat from nurseries 6th ILRT®™Nand 18KASIBLR-RES. Its scientific novelty
consisted in the identification of effectilze genes of resistance of spring wheat to the Kazakh population
of leaf rust.Immunological studies were carried out in 22020 in the conditions of the Kostanay
region against a natural background of infection of wheat and in the conditions of the Almaty region
against an artificially infectious background of infection of spmrigeat. As a result of screening in the
conditions of the regions of our study, 70 varieties and lines with effdatigenes were identified as
resistant. Thus, varieties and lines wlithgenes selected for leaf rust resistance are recommended by us
as surces of resistance to the local leaf rust population.

Keywords: spring wheat, leaf rustr genes, selection

Introduction. Wheat is one of the most important food crops cultivated in Kazakhstan.
Its annual sown area is about 13 million hectareddst of the acreage is occupied by spring
wheat (86%), cultivated mainly in the northern regions of the republic. According to the
CIMMYT International Center [2] Northern Kazakhstan plays a huge role in ensuring food
security of the population of the emtiEurasian continent. Meanwhile, the spread of leaf rust
(Puccinia triticinakrikss) is often observed on the spring wheat crops of Northern Kazakhstan.
Developing annually on an area of 4600 thousand to 5 million hectares, wheat crop losses
reach up @ 2530% [1-2]. At the same time, every-2 years its development reaches the
epiphytotic level. According to Koishibaev, epiphytotic development of leaf rust together with
septoria was detected 7 times in the period 28@WB/. Most of the spring wheat \eties
approved for use are susceptible to the local pathogen population, with the exception of the
newly created new "Aina" variety. It should be noted that at the present time it is the only
domestic variety of spring soft wheat that is resistant tqothtisogen [3].

Currently, more than 80 genes of resistance to leaf rust have been identified worldwide
and the correspondirlg symbol has been assigned to them [4]. Most ofLthgenes belong to
the group of “juvenile”, the action of which manifestlitsn all phases of wheat ontogenesis,
and the other group includes the resistance genes of adult plants. The effectivenessLof most
genes varies significantly depending on the virulence of the regional population of the pathogen
[5]. According to liteature data [6] in 2015, in the conditions of the northern region of
Kazakhstan, lines with thérl9, Lr22A and LrH genes were highly effective to the local
population of leaf rust, th&rlO, Lrl2, Lrl4dab, Lrl8, Lr21, Lr2land Lr23 genes showed
moderate reistance, and in 2016 and 2017, thh@, Lr14, Lr19, Lr21, Lr23yenes and the Agent,
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Agatha, Triden varieties were highly resistant, and the gene2a, Lr2b, Lr12, Lrl7aand
Lr22aare moderately resistant.

Also, it should be noted that Kazakhstan is part of the KASIB program network, which
unites 10 scientific institutions of the Russian Federation and eight institutions of the republic to
solve urgent problems of wheat breeding. Every year, each instipubeides 23 new varieties
or lines for joint 2year study at various ecological points, which allows an objective assessment
of the adaptive potential of the best candidate varieties for transfer to State variety Testing. To
date, more than 425 varietiaad breeding lines have been tested in the KASIB network [2]. The
results of the evaluation and selection of spring soft wheat varieties of the KASIB nursery for
resistance to rust diseases for the selection of spring wheat are reflected in the works of
Shamanin V.P., Potocka I.V. [5], Chursin A.S. [7], Belan I.A. [8]. In the works of Gultyaeva
E.l., Rsaliev A.S. and others, a number of authors present the results of identification of
resistance genes [9] according to the KASIB program.

The races of rugpathogens are constantly changing and evolving, as a result of which,
over time, cultivated resistant varieties become susceptible. In this regard, in order to reduce
their harmfulness, timely monitoring of the manifestation and the beginning of thel ggrea
diseases is necessary. The experience of world science has shown that the padistctiost
and environmentally safe method of combating leaf rust is the cultivation of resistant varieties.
The search for new sources of resistance to the causgéwe @ leaf rust is becoming the main
condition for modern breeding of new wheat varieties [10, 11]. In this regard, the aim of the
study is the immunological evaluation of the set 6th ILRISNand the nursery 18KASIBR-

RUS and the selection of sourcégesistance to leaf rust.

Materials and methods.Field experiments to determine the effectiveneskrofenes
were laid in 20122020 in two wheat infection backgrounds. Since the main-@@iing region
of the republic is Northern Kazakhstan, the experiments were laid on the basis of the Karabalyk
AES, under conditions of a natural background of infecfidre data obtained under conditions
of an artificial infectious background correspond to the data obtained under conditions of natural
epiphytotics, allowing to speed up the selection process. In this regard, the experiments were also
laid in the artificidly infectious background of infection of the Kazakh Research Institute of
Agriculture and Crop Production (43A14east7. 3"
of Kazakhstan. The objects of the study were 85 lines and varieties of spring nehedid leaf
rust trap nursery 6th ILRTH5 and 122 samples of the 18KASIR-RES nursery. Sowing was
carried out in two rows with a length of 1 m. To increase the infectious load, the
Kazakhstanskaya 10 and Morocco varieties susceptible to the pathogenseoven as an
indicator variety and a reference every 5 samples. The artificially infectious background was
created using a mixture of a population of uredospores of leaf rust from the collection material of
the Research Institute of Biology and Bioteclngyl of Inoculum collected from selected
samples from production crops of commercial wheat varieties, where an alternative rust host
grows. Before inoculation, uredospores were activated, the biological purity and germination of
which is 9095%. The sporesom the previously sealed ampoule were scattered into Petri dishes
in a thin |l ayer, no more than 1 mm, heat ed
were placed for 6 hours in a desiccator with high relative humidity. Inoculation was carried o
by pollinating crops with spores mixed with talc in the phase of spring wheat entering the tube.
The infectious load of spores is 10 mg per m2 of sowing. The contamination of the studied
samples was carried out in the evening hours at an air temparatuoaver than 22 2 A C. To
increase the infection, inoculated plants were covered with plastic wrap -fi2 h@urs.The
reaction of varietal samples to leaf rust was taken into account in dynamics from the moment of
the appearance of the first charaster symptoms to the milkywaxy roundness of the grain 5
times, with an interval of 7 days. The immunological feature of the genetic material was
evaluated by two indicators: the type of reaction (qualitative) and the degree of leaf and stem
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damage (quaitative). The type of reaction was determined according to the recommended
CIMMYT scale [12]: O- (immune)- there are no symptoms of the lesion; R (resistasthall
individual chloroses or necrosis, no pustules; MR (moderately resistasi)all pustule
surrounded by chlorotic or necrotic spots; M (mediummediumsized pustules, with chlorosis
or necrosis, some with chlorosis and necrosis; MS (moderately susceptibkjiumsized
pustules, no necrotic, but there may be chlorotic spots; S (susegpiénige pustules, without
chlorosis and without necrosis. The degree of plant damage was estimated as a percentage on the
Peterson R.F. scale modified by Cobb [13] with a gradation of 5,10,20,40,60 ... 100%. Statistical
data analysis was carried outngiRStudio.

The area under disease progress curve (AUDPC) was determined based on the results of
five D.A. Johnson method calculations [14]:

S = 1bo)et)  + n@Hx(tatna), 1)

where, S is AUDPC; n is the number of counts; x1, x2, xp is the degree of disease development at
the time of the 1st, 2nd and last accounting, %, respectively1)i2 the time between the 2nd and 1st
accounting, day; (#tn-1) is the time between thadt and penultimate accounting, day.

During the years of the study (262920), the weather conditions of the growing season
in the soutkeast of Kazakhstan were relatively humid, in Maye 2019, 39-32.7 mm of
precipitation fell, in 2020 73-82 .6 nm, respectively, which generally favored the development
of the pathogen. In the Northern region, on the contrary, it is drier, for the year in 2019 355.7
mm fell, and in 2020 it was 9.2 mm less, which is less favorable for the spread and
intensification @ the harmfulness of stem rust. In 2019, only é21%4 mm of precipitation fell
in July-August, in 2020 it was 49.80.1 mm less than in 2019, which led to premature ripening
of spring wheat crops.

Results and DiscussionThe experiments were laid (202920) in two regions at the
same time, 85 samples from the 6th ILRTIBItrap nursery were tested. Statistical processing of
the obtained immunological data showed that on the artificial infectious background, a high
enough infestation rate of the studiedl slegenotypes in the trap nursery had been achieved. It
was taken into account that the effectiveness of inogenes varies significantly depending on
the virulence of the regional populations of the pathogen. Most of the tested samplés with
genes sbwed susceptibility to varying degrees to the local population of leaf rust under natural
conditions of infection. Nevertheless, in the first year of study (2019), most of the studied
samples with genes showed susceptibility to the local population ofusafThe incidence of
which ranged from 5 to 60%. ThHa3, Lr18 andLr20 genes were affected only up to 5%, and
thelr 1, Lr 3Ka, Lrl0andLr 28 genes differed in immunity.

In the conditions of artificial infection in the first year of study, the sampigsgened.r
10, Lr 27+Lr 31; Lr18andLr28 were affected to a moderate extent, andLiti® gene showed
immunity. Lr10 genes showed resistance not only in conditions of natural infection, but also in
conditions of artificial background infection. Meanleh weather conditions in the southeast
favored the maximum development of leaf rust. The development of the disease on the leaf
surface reached up to 90%, and 100% damage to the leaf surface was observed on the Morocco
indicator variety. At the same timthe area under disease progress curve on susceptible varieties
was in the range of 62B495. In the second year of studying th&0 gene, it began to lose its
immunity, the leaf surface was affected by 10%.

Moderate resistance was shown by ith28 gene which is characterized as effective in
Western Europe, India, Pakistan, China, Russia and as ineffective in the USA and Canada [15].
Lr28 is located on chromosome 4 AL, was transferred to wheat Aegiops speltoide$l6].

This gene also, in combinationith other resistance genes, reduces crop losses caused by leaf
rust. At the same time, previously susceptible gemel, Lr 13, Lr22acharacterized moderate
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resistance, which may indicate a change in the population composition of leaf rust in nenditio
of artificial infection of wheat.

If we compare the results of infection of varieties with certain genes of resistance to leaf
rust in two infection backgrounds, then 12 immune (0), 6 resistant (R) and 2 moderately resistant
(MR) were isolated in theatural background (2019), and only 7 varieties were isolated on the
artificial background of infection by the type of moderate resistance (MR) (Table 1).

Table 17 Reaction of different varieties to leaf rust by infection backgrounds, 2022020

Area Name of varieties Resistance
types
Natural Aghram, Ammari 3, Atlasi 1, Bohouth 9, Bohouth 11 0

Cham 1, Chili, Geromtel, ICA Rashda 1, Karim, Roomy,
Tunsyr2, Sebou

Artificial -
Natural Belikh-2, Cham8, Cham10, Nesma, Mexipak, Safra maal R
Avrtificial -
Natural Seri 82, Senatori Cappelli MR
Artificial Aguilal, Atlasi 1, Bohouth 6, Bohouth 11, Icasyr ICA

Rashd 1, Potam, Sebou
Natural Aurour, Babaga, Bohouth 6, Cham 3, Cham 5, CBa MS

Florance Geruftel, Icasyrl, Otb6 (DW Check), PBW
343, Salamoni
Acrtificial Aghram, Ammarn 3, Arrehane, Beliki2, Bohouth 9, Chan
1, Cham10, Chili, Hidhab, Geromtel, Oth6 (DW Check),
PBW 343, Roomy, Salamoni, Seri 82, Tunrg8yr

Natural Bohouth 8, Cham 4, Cham4/CA8055 (WLR Chec S
Hidhab, Oued Zenati
Avrtificial Bohouth 8, Cham 3, Cham 4, Cham 5, CHanCham8,

Cham4/CA8055 (WLR Check), Florance Aurour, Geruf]
1, Karim, Nesma, Mexipak, Oued Zenati, Safra mg
Senatori Cappelli

In the first year of study under artificiblackground conditions, the resistant varieties
Cham10, Seri 82, PBW 343, Karim, Icasyr Belikh-2, Ammari 3, Aghram, Bohouth 9, Otb
(DW Check), Roomy, Arrehane and Hidhab showed susceptibility to the population compaosition
of 2021. Varieties AguilalPotam, Bohouth 6, Icasyr, Sebou, Atlas 1, ICA Rasha- 1,
Bohouth 11 were characterized by moderate resistance according to the results of two years of
research. The rest of the studied varieties showed susceptibility to the Kazakh population of leaf
rust.

Also, 122 cultivars from the nursery 18KASIBR-RUS were studied under conditions of
artificial infection (20192020). Earlier, in the research of Gultyaeva et al [17], as a result of
molecular analysis of this nursery, Lr genes were identified in 82%amples. Of these, 30%
were effective or partially effective resistance genes.

In the first year of our study, signs of leaf rust were noted at the end of the | and
beginning of the Il decade of June, and in the second year from the Ill decade ofO¥ithe
total number of samples studied, 36.8% were immune, and 17.2% were only moderately resistant
(MR). Varieties and lines with the genkesl; Lr9; Lr10; Lrl7; Lrl19; Lrlda; Lr24; Lr26; Lr34;

Lr39 and with the gene combinatiobsl, Lr9; Lr1, Lr10; Lr1,Lr10; Lr19; Lr9, Lr10; Lr26, Lr1;
Lr26, Lr9; Lr26, Lr9, Lrl7were distinguished by resistandg26, Lr10; Lr26, Lr19andLr26,
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Lr34. In the highlighted samples, the frequency of occurrence ofrelr 10, Lr 19, Lr26,
Lr34 gene was 11,5%, 13%, 7,3%%3&nd 5.7%, respectively (Table 2).

The effectiveness of the gene®, Lrl9, Lr24, Lr34is also confirmed in the studies of
Koishybaev [18] and Babkenova [19] conducted in the North Kazakhstan region. The Lr 24 gene
retains its effectiveness both in Kahakan and in most regions of Russia [17].

Table 27 Immunological assessment, weight of 1000 seeds and indicators of PPKRP in
isolated samples for resistance to leaf rust (L8KASHRR-RES), 20192020

Name Origin Gene Types of | 1000grains| AUDPC
LR, /% | of weight,
g
Lutescens 32 sz Lrl4a 20MR 32,04 220
Lutescens Karabalyk Lr34, Lr26 0 30,92 0
CIMMYT

E-758 ASRI-[ Isr© Lr39 0 41,64 0
Erythrospermum Pavlodar Lr34 10MR 35,64 170
55/9401

Stepnaya 17 Aktube Lr10 5MR 34,72 0
Stepnaya 75 Aktube Lrl6, Lr24 0 33,48 120
Fiton L 9 Fiton Lr9 0 33,88 0
Ekada 113 Ekada Lr19 0 36,68 580
Sigma Omsk ARI Lr26'+ 5MR 36,12 120
Lutescens 529/00 0 fi Omsk ARI Lr10, Lr26 5MR 38,48 50
Lutescens 827/04 Omsk ARI 5MR 37,00 85
Novosibirskaya 31 Novosibirsk Lrl7 0 33,12 0
Lutescens 697 Barnaul Lr10 0 35,60 50
Apasovka Barnaul, Altay Lr9 0 35,04 0
Lutescens 1581 Omsk univ Lr9 0 36,04 0
Lutescens 104 Omsk univ Lr9 0 37,32 0
Lutescens 484 Omsk univ Lr9 0 31,48 0
[ €1 Kurgan 0 37,40 0
Lyutestsen220/0383 | Kurganseed Lr19 0 32,16 0
Chelyaba 2 Shelyabinsk Lr9, Lr10 0 36,36 0
Chebarkulskaya Chelyab ASRI Lrl 0 32,20 0
Tertsiya Kurgan ASRI 0 34,20 0
Omskaya35 Sib. ASRI 0 33,40 0
Saratovskaya 29 Saratov Lr26,+ 0 31,96 0
Lutescens 1203 Omskuniv Lr9, Lr10 0 32,40 0
Lutescens13 Karabalik AES Lrl7 0 36,08 0
Lutescens 443 Altai. SRIZIS Lrl, Lr9, Lr10 5MR 31,00 15
Fiton 82 Fiton Lr34 15MR 31,72 125
Lutescens 220/G83 Kurganseed Lr19 0 26,88 0
Kazakhstanskayal9 |slZ Lrl10, Lr34 0 39,72 0
Lutescens14®7-16 Sib. ASRI Lrl, Lr26 0 37,88 0
Ariya Kurgan- ASRI Lr9 0 29,68 0
For A Kurgan- ASRI 0 30,00 65
Chelyaba Chelyab. ASRI Lr10, Lr26+ 5MR 30,00 85
E-607 Asri-[ v R Lrlda, Lr34 0 37,40 0
E-757 Asri-[ U R Lr34 5R 45,40 85
Lutescens 20 Karabalyk 0 28,88 0
Fiton 156 Fiton Lrl 0 38,20 0
L. 210/9910 Omsk ARI Lr26+, Lr34 5MR 38,84 85
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Lutescens 53/998-1 | Pavlodar Lrl7 0 33,52 0
Sibakovskaya Omsk univ Lr10 Lr9 Lrl 0 33,12 0
yubileinaya
Omskaya 38 Omsk ARI Lr19, Lr26+ 0 35,44 0
(Lut.242/971)
Chelyaba yubileinaya | Shelyabinsk Lrl, Lr9 0 31,92 0
Fiton S 36 shuttle Fiton Lr37 5MR 38,92 120
Lutescens 363/96 Kurgan Lr26,+ 5MR 36,68 85
L415/00 Kurganseed Lr10 5MR 35,04 255
Lutescens 290/99 Kurganseed Lrl, Lr26+ 5MR - 120
Om Gau 90 Omsk univ Lr17 0 31,80 0
Lutescens 1203 Omsk univ Lrl, Lr9, 0 29,08 0
Lr26, +
Omskaya 39 Omsk ARI Lr1, Lr10, 0 34,04 0
Lr26, +
Gvk 20337 Ustkamenogorsk Lr26,+ 30MR 32,68 370
Tertsiya Omsk univ Lr9 0 34,44 0
P-23-14 Kurgan Lr9 0 36,28 0
Lutescens89-06 Omsk univ. Lr9,Lr10, 0 35,44 0
Lrl7,+
Erythrospermum 95 | Omsk univ. Lr9, Lr17 5R 50
07
Omskaya 41 Omsk ARI Lr19, Lr26 5MR 38,88 15
Fit e u Fitonrd | MMY T 10MR 28,16 30
Ekada 148 Fiton-Ekada Lrl, Lr10, 0 - 0
Lr19
Aina Karabalik. AES Lr24 0 33,76 0
Lutescens 186/081 Sib. ASRI Lr19, Lr26, + 0 32,52 0
St.Kazakhstanskaya | KIZ 40S 27,0 725
10

From the lines and varieties selected for resistance to leaf rust, a selection was carried out
according to weight of 1000 grains. Numberg3B, Erythrospermum 55/981, Ekada 113,

Sigma, Lutescens 529/dMc, Apasovka, Lutescens 1B&, Lutescens 164, Ok1, Chelyaba 2,
Lutescens13, Kazakhstanskayal9, Lutescen8T4%, E607, E757, fiton 156, L. 210/990,
Omskaya 38 (Lut.242/9T) whose weighof 1000 seeds was in the range of436g, which is

22 and 40% more than the standard Kazakhstanskaya 10 (27.04 g). The selected samples are
involved in the selection process to create initial forms for resistance to leaf rust.

The remaining samples shed susceptibility to the local leaf rust population, and the
area under disease progress curve (AUDPC) reached 1160. At the same time, it should be noted
that in certain rooms susceptible to leaf rust, there was a delay in the development of the disease.
Many of them began to be affected from the third decade of June and the first decade of July
(Table 3).

On the varieties Fiton 109 and Stepnaya volna, the onset of disease manifestations was
observed from the first accounting, but throughout the growsegson, the maximum
devel opment of the disease did not exceed 1
reduction of 1000 grains. If we compare the data obtained and in other varieties, in which the
incidence of rust is slower compared to the qtktigre are noticeable differences in the weight
of 1000 grains.
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Table 31 Spring wheat varietals allocated by weight of 1000 grains, 2019

Dates of counts of leaf rust, %/type o -
lesion S| 2o
o o o o o O s E
Name - — — — — - o 5o
Origin © © ~ ~ ~ [a) oo
S S S O o 2 | 82

™ ™ ™ o o < o

— N o o — —
[ -746 ASRI-[ IsOT 0 0 5MS | 5MS - 50,0| 42,2
Stepnaya 1509/06 Aktube 0 5MS | 5MS | 5MS | 5MS | 120 | 41,0
Fiton & 50 FitonCIMMYT 0 0 5MS | 5MS | 15MS | 150 | 41,7
Fiton 109 Fiton 5R 5MS | 10MS | 10MS | 10MS | 270 | 39,1
Lutescens 307/923 | Omsk ARI 0 0 5MS | 5MS - 50,0| 40,5
Lutescens 706 Barnaul, Altay 0 5MS | 5MS | 5MS - 120 | 38,9
Sadl14 Kurgan 0 10MR | 5MS | 10MS - 155 | 45,2
Erythrospermum 78 | Omsk univ 0 5MS | 5MS | 5MS - 85,0| 40,6
Stepnaya volna Barnaul SMS | 5MS 5S 5S 10S | 195 | 40,4
Lutescend51/0385 | Omsk ari 0 0 0 5MS - 15,0 40,4
Kazakhstanskayadl | KIZ 5MR | 10S 20S 30S 40S | 725 | 27,0

Conclusion. Thus, in the regions of our study, varieties and lines with geriesLr9;
Lrl10; Lrl7; Lrl9; Lrlda; Lr24; Lr26; Lr28, Lr34; Lr38nd with gene combinations1, Lr10;
Lrl, Lrl10, Lr19; Lr9, Lrl; Lrl10, Lr9; Lr26, Lrl; Lr26, Lrl, Lr9; Lr26, Lr9, Lrl7; Lr26, Lrl0;
Lr 26, Lr 19 wdre distingushed hyrre3igtance from the nursery 18KARERES
and " ILRTN-15. Also, Aguilal, Ptam, Bohouth 6, Icasyt, Sebou, Atlas 1, ICA Rasha 1
and Bohouth 11 varieties effectively control the development of leaf rust. The selected varieties
and lines with effectiveLr resistance genes began to be involved in the selection process for
resstance to leaf rust.
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SUPPRESSIVENESS AND PHYTOTOXICITY OF SOUTHERN CARBONATE
CHERNOZEM UN DER VARIABLE CULTIVATION TECHNOLOGIES OF SPRING WHEAT
IN NORTHERN KAZAKHSTAN

Bulgakova I.N.,
Rukavitsina I.V., candidate of biological sciences
Tkachenko O.V.

¢cA. 1. Barayev Research and Production Ce
Nauchnyi setRepublicof Kazakhstan

Annotation. The article presents studies on the phytotoxicity of southern carbonate soils with the
determination of the influence of various levels of technology and the general soil suppressiveness to
limit the growth of phytopathogens, atucted in 2021.

It was found that when determining the phytotoxic properties of the soil on the fallow variant
using NaTill technology, the length of sprouts and roots was maximal in comparison with the control
variant (fallow using traditional technolgg

In the soil selected for pea crops according to theTMosystem, the development of wheat
sprouts and roots was higher in comparison with the control, which indicates low phytotoxicity of this
soil. Zero technology contributes to the accumulatidrfungi such as Fusarium spp., which serve as
phytopathogens for agricultural crops. Soil suppressiveness has increase@d% 4émparing to the
control. This explains weak soil toxicity of the southern carbonate chernozem.

Keywords southern carbonatehernozems; phytotoxicity; soil suppressiveness; phytopathogens;
No-Till and traditional technologies
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PRODUCTION OF SUGAR BEET IN THE ZHAMBYL REGION OF
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Annotation. The seeds of sugar beet of different varieties were studied for the highest
productivity during industrial processing into marketable sugar in the Zhambyl region. The main external
factors affecting sugar beet during the entire growing season have been determined. In the four-main beet
growing regions, basic problems were identified that affected both the gross yield and the quality
characteristics of raw materials for the Merki sufgctory. The market aspects of the industry in the
world with a development trend in the medium term, as well as the state of the beet processing industry in
the CIS and Kazakhstan are given. In 2021, the main factor that affected the yield of sugathmeet
Zhambyl region was abnormal heat throughout the entire growing season against the background of the
absence of precipitation. In the studied farms on experimental fields, it was determined that the seeds of
the Dunyasha variety showed the highesdpctivity in physical terms, in the Bondarenko peasant farm
(Merkisky district) it amounted to 60.1 tons per hectare, in Qyzylsha Zher LLP (Shusky district) 52.1 tons
per hectare. The highest rate of digestion was in the seeds of the Acacia varietyn1Qy&dsha Zher
LLP and Dunyasha 15.8% in the Bondarenko Farm.

Keywords Sugar beet, productivity, digestion

Introduction. Sugar beet (Beta vulgaris saccharifera L) is one of the most important
agricultural crops, not only nutritionally, but also economically, on the scale of production
regions, and the country as a whole. This raw material after deep processing is the most
important and irreplaceable ingredient in the food industry.

In world agriculture, sugar beet occupies a significant ar2813 million hectares. Its
largest areas are in Russia, Ukraine, China, Poland, France, Great Britain, Germany, ltaly; it is
also citivated in Belgium, Belarus, Japan, Hungary, Turkey and Georgia. In European
countries, beet sugar produces up to 80% of its total collection in the world [1].

Given the cost of sugar beet production and its subsequent processing into marketable
sugar incountries where this crop grows, certain state support measures are required (Roadmap
for the development of sugar production in the Republic of Kazakhstan) or other mechanisms for
leveling costs. This is necessary to protect against pressure from sungaproaucers on
commodity exchanges and the free market, which have advantages in terms of climatic zones of
growth. In addition, the beet sugar market is influenced by sweeteglarse syrups for drinks
made from cereal starches.

The global volume obeet sugar in 2022 is estimated at 4.31 billion US dollars, and by
the end of 2027 the market is projected to reach 6.34 billion US dollars, the average annual
growth rate during this period is about 5.7% [2].

In addition to marketable sugar, bioethangbisduced from beets, as well as from sugar
cane. However, the share of such bioethanol is ten times less and, in the future, an increase in
world production until 2030 is not expected. The situation with cane sugar or bioethanol is
almost equivalent in tens of processing, the main influence on this is exerted by market trends
and stock fluctuations, but this applies only to Brazil. The remaining sugar cane processors
produce bioethanol no more than 10% of the volume of sugar produced. The cost of cane
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bioethanol is lower than that of the beet analogue, and the climatic zone of cultivation, where
sugar cane grows all year round, is also an advantage [3].

In physical terms, global sugar consumption is expected to reach 199 million tons by
2029, with a per gata consumption of 23.5 kg per capita. It should be taken into account the
differences in the structure of consumption by countries, since consumption in developing
countries and developed countries differ due to the developed food and processing 4hdustry

In the CIS countries, the highest indicators of sugar beet production in Russia (69 sugar
factories) and Ukraine (43 factories) in the 2020/21 season are 5.2 and 1.1 million tons,
respectively. Although a year earlier, 7.86 million tons were hamvesteRussia. The low
domestic price for sugar had an impact on the yield decrease [5], in addition, producers from
Belarus (4 sugar factories) influence the CIS sugar market.

According to the Kazakhstan Association of Sugar, Food and Processing Indssgéas,
production in Kazakhstan in 2021 amounted to 115.8 thousand tons, which is 22.8% of the
annual requirement.

An increase in sugar beet production for Kazakhstan is a necessity in terms of ensuring
food security, as well as a fuller load of beet pssagg enterprises. So, in 2022, in the Zhambyl
region of Kazakhstan, it is planned to sow 6.3 thousand hectares of sugar beet, which is 500
hectares more than last year's figure [6].
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Figure 11 Gross yield of sugar beet in the Zhambyl region imlynamics over 18 years,
thousand tons [7]

In Figure 1, seveiyear sinusoids of sugar beet production in the region do not have a
definite pattern, since in this period of time there were several global macroeconomic crises that
affected the economy as wahole, as well as the transformation of the industry and the
restructuring of sugar beet processing enterprises. This had a significant impact on farmers, due
to the multiprofile crop production (cereals, oilseeds, legumes, fodder crops) and the close
relationship with livestock in terms of fodder.

In the Zhambyl region, there are two functioning beet processing enterprises, Merki
Sugar Plant LLP and Taraz Sugar Plant LLP. However, the latter uses raw cane sugar as a raw
material, so the entire volume gfown sugar beet was processed by the Merki sugar plant, and
the beet receiving point of the Taraz plant was used as a receiving and transshipment point of the
Merki plant.

The nominal production capacity of the Merki sugar plant is 2,500 tons of beetayper
more than 300,000 tons of root crops are required for a full load for the processing period. The
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gross harvest of 2021 in the Zhambyl region is actually 35.65% less than the harvest of the
previous season.

Varietal characteristics. For sugar beetdarwers, according to Christa M. Hoffmann of
the GP°ttingham Sugar Beet Research I nstitute
which significantly affects the extraction of crystalline sugar in a sugar factory [8], namely, such
an indicator agdigestion, that is, the content of sucrose to mass of beets, expressed as a
percentage.

Katharina Schnepel under controlled conditions investigated the causes of genotypic
variability in sugar loss and invert sugar accumulation during storage, and &smided
indirect criteria for the selection of varieties with low storage losses before storage. Genotypic
differences in storage loss were primarily due to differences in microbial contamination. The
accumulation of invert sugar was lower for genotypéih & high concentration of pomace
before storage. Indicating n@pecific resistance. In addition, the concentration of dry matter
sugar before storage and the concentration of invert sugar after cultivation under stress
conditions correlated with the coentration of invert sugar after storage. Therefore, these
parameters are proposed as criteria for selecting improved persistence of sugar beet genotypes

[9].

In addition to varietal characteristics determined by genotypes, the growing season
affects the ield and sugar content. To assess the potential for high yields to be expected, K.
Schnepel analyzed yield formation and sugar accumulation in beets over a long growing period.
From 2008 to 2012, pot experiments were carried out in the greenhouse witntidgpdates
spaced by year, with consecutive harvests. It was noted that the rate of photosynthesis decreased
simultaneously with the concentration of sugar. This indicates that the sugar concentration in the
storage root is limited by the capacity oéthbsorber, which, in turn, controls the activity of the
source by inverse regulation of photosynthesis and leaf formation [10].

An analysis of the seeds used in the 2021 sowing season in the Zhambyl region of
Kazakhstan is presented in Table 1, which shtive main varieties and hybrids of sugar beet.

Table 17 Sugar beet seeds used in 2021 in the Zhambyl region [11]

Seed name| Seed treatment Year of Planting area
type acquisition
Acacia Dragee 2019 Bayzak, Shu, Meiik
Eider Inlay 2018 Zhambyl, Bayzak,
Dragee 2019 Merki
Semidraught 2018 Tarazcity
Viorica Dragee 2019 Zhambyl, Baizak, Merki, Shu, T. Ryskulg
Tisserin Dragee 2019 Baizak
Bunker Semkdraught 2018 Tarazcity
Dunyasha Dragee 2020 Merki, Shu
Terranova Dragee 2019 Merki, Shu
Skipper Dragee 2019 Shu
Novello Dragee 2019 Shu

From this table it can be seen that the Eider variety, presented in the form of dragee,
encrustation and serdrage, had the highest variability in seed treatment. However, according to
the degree of territoriaistribution in the areas of sowing, last year it was in pelleted seeds of
the Viorica variety, which was sown in five areas.

The main production indicators for sugar beet in the Zhambyl region in 2021 are shown
in Figure 2.
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Figure 27 Key indicators of sugar beet production in the region. The blue line is the gross
harvest, tons; the red line is the yield, tons; the gray line is the sown area, hectares [11]

An objective assessment of seed germination was affected byemgtetatures during
almost the entire growing season. In 2021, a very low sugar beet harvest was harvested in the
Zhambyl region, 5.7 times lower than in 2017. This is due to several factors, first of all, dry
weather throughout the entire growing seasoguie 6, 9), and secondly, these are other crops
that provide a faster return on invested resources (cereals and fodder crops through an increase in
average daily milk yield and meat weight gain). livestock) than the processing of sugar beet at
the plant &the end of the year; thirdly, the difficult financial situation of many agricultural
enterprises due to ariOVID restrictions. But the key negative factor was the climatic
conditions during the growing season of 2021. In addition, an important facdagaod harvest
is the use of higlguality and proven varieties and hybrids of beets, zoned in the region.

Materials and research methods Desk research methods were used from publicly
available open sources, as well as industry scientific literaturelabfinaterials of the territorial
administration, bureau of statistics, industry experts and business entities.

Results and discussionin order to determine the most effective varieties of sugar beet
seeds, research was carried out in the Shu and Mwrikins.

In the Shu district, on the territory of Qyzylsha Zher LLP, the following varieties of seeds
were sown: Acacia, Skipper, Novello, Terranova. The total area under crops was 765 hectares,
the experimental field was 0.6 hectares.

The climatic conditias and the use of the irrigation system in the experimental field were
identical to the main massif, part of which was used as a control plot.

According to the observations of agronomists of this enterprise, the months of April and
May were abnormally hofrom the end of April and all of May, and then the summer months
were without precipitation. Because of the spring heat, there were poor shoots in the
experimental field and control plots. Land reclamation operations did not have a significant
effect, sirce the soil did not have time to absorb moisture due to strong water evaporation.

All these factors forced the specialists of the farm to adjust agrotechnical measures and
increase the growing season for the full maturation of the root crop and incrgesiodiThe
results of the experiments are shown in Figure 3.
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Figure 37 Comparative analysis of yield (tons) and sugar content (%) in Qyzylsha Zher LLP

The highest yield on the experimental field was shown by the Dunyasha variety with a
result of0.10 t/ha, then Acacia 0.08 t/ha and Novello 0.06 t/ha. For each variety, 0.2 hectares
were allocated, the results after calculation for 1 hectare: 52.1, 41.2, 29.3 tons per hectare,
respectively. The Acacia variety showed the highest digestid®.8%, wich is a good
indicator, taking into account the strongest stressful effects of high temperature.

The results of the control plot show the yield of the Acacia variety is higher than the
analogue from the experimental field, however, the level of digestamlower by two units.

The yields were as follows: Acacia 0.09 t/0.2-l&} t/1 ha, Terranova 0.06 t/0.2 h82 t/1 ha,

Viorica 0.05 t/0.2 ha 24 t/1 ha. Digestion: 17.8%, 14.79%, 15.24% respectively. It should be
noted that the experimental field atie control plot of the Acacia variety were separated by an
irrigation canal, so the experimental field was harvested 8 days later. This explains the higher
level of digestion, since the vegetation period also extended, which made it possible to increase
sugar content, this coincided with a sharp drop in temperature with autumn precipitation.
Precipitation during harvest increased the overall average contamination to 11.62% for all sugar
beet varieties.

The remaining experimental and control plots of thelisd varieties were within the
sown areas, the harvesting was-tinee.

In the Merki region, the experiments were carried out on the basis of the peasant farm
(KH) Bondarenko. Dried seeds of Terranova and Dunyash were used. The total area under crops
was 300 hectares, the area tfe experimental and control fields was 0.1 hectares each. The
experimental fields were located within the main arrays, processing, watering and harvesting
were carried out simultaneously. As a control, the seeds of the Tearaadety were studied,
the experiment was carried out on the seeds of the Dunyasha variety. This farm is located in
close proximity (1615 km) from the plant.

Against the backdrop of abnormal heat, in the Merki region, the temperature was
relatively belowthe average for the region. This area has the highest concentration -of beet
growing farms due to the operation of the only sugar factory in the region that processes beets. In
this farm, it was possible to carry out all agrotechnical measures on timere3is of
experiments and control are shown in Figure 4. The farm's gross harvest in 2021 was 5,765.5
tons, with an average digestion rate of 14.36%.
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Figure 47 Comparative analysis of yield (tons) and sugar content (%) in the
Bondarenko farm

As in the Shu district, the seeds of the Dunyasha variety showed higher yields and
digestion compared to the control seeds of the Terranova variety. In physical terms, the results
from the experimental and control fields were as follows: 0.6 t/0.1 ha, digeBs.8%; 0.51
t/0.1 ha, digestion 14.04%, or 60 t/ha and 51.2 t/ha, respectively. In terms of overall
contamination of sugar beets, an important indicator of the acceptance of raw materials at sugar
factories, the harvest from Bondarenko's farm had tihvedb contamination rate of 6.88% or
5,369,053 tons of weight credited by the plant out of 5,765,480 tons delivered, the average level
of digestion was 14 .36%. This indicates that the abnormal heat in the region affected the yield in
this farm to a lesseextent in comparison with farms in other regions, and the studied seeds
germinated during the corresponding growing season.

Against the background of the absence of precipitation in-Julye this period turned
out to be the hottest. There was also nm iiai May, except for two days of insignificant
precipitation in the Merki region. According to the agronomists of Bayzak and Shu districts,
April was also relatively hot, at the end of

Adama Crop Manager Olaf van Kanmpeotes that rainfall, before emergence and during
times when the rodboring beet cyst nematode is prevalent, can lead to yield reductions of up to
20t/ha [12].

Natural and climatic conditions are the main external factor on which the structural
formatiors and morphological characteristics of the root crop depend during the growing season
of sugar beet. Producers do not have the opportunity to influence this factor, they can only
minimize the negative consequences in the framework of agrotechnical medsurdtis
reason, the use of various simulation models to obtain the planned harvest with the appropriate
quality characteristics is an important element of the production and financial model of beet
processing and beet sowing enterprises.

So, based on peesentative data on sugar beet cultivation in Germany, Christine Kenter
and colleagues investigated the effects of weather conditions on sugar beet growth. To this end,
in 20002001. 27 field tests were carried out in industrial fields with variable ttnaad soil
conditions. Several functions have been developed to describe the growth of sugar beet [13]
under the influence of given meteorological variables. The optimal average daily air temperature
for the growth of t apr oeratwes invauly ana Bugustreddc8lAhe . V
final yield of staple roots, but by the end of the season growth was temperature independent.
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High solar radiation accelerated growth during the first 65 days after sowing and again in
October [14].

Milan Borisev andcolleagues found that they could fullerenol nanoparticles (FNPs,
molecular formula C60(OH)24) may help alleviate drought stress by serving as an additional
intercellular water supply. These results indicate that FNPs could act as intracellular binders of
water, creating an additional water reserve, and enabling adaptation to drought stress [15]

In the Zhambyl region, among the bgebwing regions, the lowest yields last season
were in the Kordai and Turar Ryskulov regions. In these areas, sugar beztsowa on small
areas, 70 and 114.5 hectares, respectively. In the T. Ryskulovsky district, with a low yield of 9.3
tons per hectare, 1,064.9 tons of beets were harvested, in the Kordai district, the crop was not
obtained. This is due to climatic conditg lack of water during the growing season, and for the
Kordai region, the greatest remoteness (about 160 km) from beet receiving points and the lack of
expediency to bear the costs of harvesting and transporting sugar beets.

The main volume of root crogser industrial processing in the region was produced by
four districts: Bayzak, Merki, Shu and Zhambyl districts. Table 2 below shows the average
monthly precipitation and clear days with average monthly temperatures in these areas.

Table 27 Average morthly precipitation and clear days in the main regions of sugar beet
production in the Zhambyl region, AC [16]

May June July August | September | October | November
Area = = = = -5 = —5 = —5 = E
g g g 5| © S|l © |E|l © |&| ©
Baizak 0 0 0 0 0 3 1 |16
Zhambyl 1 0 0 0 0 4 1013
Korday 1 0 0 0 1 2 o 19
Merki || 3 0 0 1 1 I5] 3 18
T. Ryskulov] 2 0 1 0 3 2 16
Shu 1 0 0 0 2 0 19
Tarazcity | 1 0 0 0 4 1 13

The cells of Table 2 reflect the histograms and the numbers showed the average monthly
number of clear days and precipitation. The summanths in these areas were not favorable in
terms of precipitation. For the entire thm@®nth period, only in the Merki region in August
there were not significant precipitations for one day.

It should be noted that the lack of precipitation in the ingrawing season had a strong
impact on the yield of many crops. For sugar beet, this has become one of the most significant
external factors.

A sevenyear study in Ireland by MA McEntee showed that yields were declining due to
MA McEntee's high temperates and wet conditions from planting to emergence, windy
conditions in April and May, high evaporation rates in May and June, and high daytime
temperatures in July. and August. The yield increased if March was a dry month, due to the large
number of hours fosunshine in June and throughout the growing season as a whole, due to the
large amount of precipitation and warm nights in July and August [17].

The climatic conditions of Ireland are significantly different from the conditions in the
Zhambyl region of kzakhstan. Characteristic features of the climate of the Zhambyl region are
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significant aridity and continentality of the climate, which manifests itself in sharp temperature
contrasts of day and night, winter and summer, in a rapid transition from vargiemmer [18].

In all these four regions, hot clear days lasted an average of 2/3 days per month, but the
rest of the period was without precipitation despite light cloud cover. At the same time, the
amount of evaporated moisture practically did not desgethe water did not have time to reach
the entire root system of sugar beets.

Most of the time in the main four begtowing areas there were clear days (Table 2),
which increased the evaporation of moisture from the fields, exacerbating the stregmion s
beets. A cold cyclone coming from the northwest caused a sharp drop in temperature in October,
which was accompanied by33days of rain. It was during this period that sugar beet harvesting
began, late precipitation led to a delay and increasedmorgaon of root crops.
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Figure 51 Average daily, daytime and nighttime temperatures in the main (Merkisky,
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temperature, blue bar graph- night temperature) [16]
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In general, there is little precipitation in the region, especially in its flat partZ2@0mm
per year). A small amount of precipitation (135 mm per year) is observed in theeasttfi9]
of the region near the coast of Lake. Balkhash. In the foattglhs, the amount of precipitation
increases to 21830 mm. In the mountains of the Kyrgyz Alatau, 68D mm of precipitation
falls. According to the seasons of the year, precipitation is distributed extremely unewersly
of it falls on the wintesspring period [18].

M. Lebedeva found that for the Belgorod region of Russia, the yield of sugar beet in the
region currently depends on the climate at the level of 15%. She studied the weather and climatic
conditions that affect the energy and water suphlying the sugar growing season. The
variability and trends in the dynamics of sugar beet yield and sugar content were determined,
correlating with those observed over a\ear period. The change in sugar content (or "sugar
content") over this period, depding on regional weather and climate, showed alinear
relationship. The sugar content is inversely proportional to the combined (through the
hydrothermal coefficient HTC) influence of precipitation and temperature in the warm season
A C). A
(decrease) in the sugar content of beets. However, it was noted that with an increase in sugar
content, there is a decrease in the yield of sugar beets in the region. It cartloeed that the
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increased sugar content of beets in the corresponding years compensates for the decrease in the
yield index [20].

C. M. Hoffmann noted that drought stress can affect the accumulation of sucrose in sugar
beets by limiting leaf developmeand storage root growth. Sugar beet during drought can be a
physiological limiter that limits the accumulation of sucrose. Two growing trials were carried
out: (1) sugar beet well supplied with water (100% moisture capacity), under conditions of
constant roderate (50%) and severe drought stress (30%), (2) sugar beet and fodder beet well
supplied with water, (100%) and in conditions of constant severe drought (30%). Under
conditions of drought stress, the ratio of the storage root to the dry matter ohftle $eigar
beet decreased, which indicates a different distribution of assimilates. The concentration of
sucrose in the spare root was reduced. At the root, the number of cambium rings was slightly
affected, although drought stress was realized as eafiywaeeks after sowing. On the contrary,
the distance between adjacent rings and the cell size were significantly limited. indicating
reduced expansion of existing shell tissues. The daily rate of accumulation of sucrose in the root
had a maximum betweer6 Jand 20 weeks after sowing in welhtered plants, but decreased
significantly under drought stress. [21].

The conditions of water deficit affect the growth and development of plants, which leads to
a decrease in crop yields. However, plants show som@hwolagical changes to cope with
drought stress by reducing water loss, increasing water uptake, and maintaining tissue water
status. Some plants complete their life cycle well before the onset of drought in order to avoid
water shortages [22].

Conclusion The main factor in reducing the yield and quality characteristics of sugar
beets in 2021 in the Zhambyl region was abnormally hot weather against the backdrop of a lack
of precipitation. The use of irrigation systems did not give significant improvensmtg, the
incoming moisture quickly evaporated.

From the experimental crops carried out, it was determined that in the LLP "Qyzylsha
Zher" of the Shu district, the Dunyasha variety showed the best-y6@ld tons per hectare, and
the Akatsiya variety hadhe highest digestion 19.8%. However, on other arrays, the yield
reached 60 t/ha, the digestion of the Acacia variety was up to 20%.

In the Merki district, Bondarenko's farm, the results of research on the Dunyasha variety
were as follows: yield 60.1H4, digestion 15.8%.

Since the calculation unit for calculating the cost of the entire industry chain is sugar in
physical terms, the best indicators in terms of digestion and yield were in the Acacia and
Dunyasha varieties, respectively.
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Annotation. The article discusses various technologies introduced into agriculture in the process
of digital transformation of the industry. The possibilities and prospects of such technologies as the
Internet of Things (IoT), smart farms, UAVsemote sensing are shown. These technologies make it
possible to optimize technological processes and management, increase labor productivity, reduce costs,
increase the competitiveness of the industry, as well as improve interaction in the progloctEssing
sales chain. The possibilities and prospects of the latest concepts of digitalization of tmel@gjral
complex, such as digital farm twins and Farrirsg-Service, are considered. Examples of implemented
digital technologies in Kazakhstareashown.

Taking into account the rapid development and increasing availability of digital technologies,
modernization of the agricultural sector with the introduction of the most modern technologies is vital for
Kazakhstan. In addition, an urgent tastoigreate conditions for the training of domestic IT specialists.

Keywords: digitalization, digital agriculture, competitiveness, precision farming, artificial
intelligence, machine learning, digital twins, blockchain
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THE EFFECT OF BIOLOGICAL DRUGS
ON THE YIELD AND NUTRITIONAL VALUE OF FORAGE GRASSES

Zhumadilova Zh.Sh.,doctor of philosophyRhd)

Toktamysov A.M., doctorof agricultural sciences

Baimbetova G.Z.,master ofagricultural sciences
Nalibayeva TA.

Kazakh Scientific Research Institute of Ricevdng named after |.Zhakhaev LLP,
Kyzylordacity, Republic of Kazakhstan

Annotation. The most common species, of all the herbs growing in Kazakhstan, is wheat grass
and Sudanese grass. Due to its unique biological features, the granary most fully uses the natural and
climatic potential of the drgteppe region. This advantage of the graris achieved mainly due to the
deep penetration of the root system.lts roots and crop residues are of extremely important agronomic
importance in enriching the soil with organic matter and the formation of structural aggregates in it. It has
a very highwinter hardiness and drought resistance, so it grows in a dry steppe, where the annual
precipitation is 290 mm.In this regard, in order to study the techniques of resanicg technology and
the restoration of degraded pastures for further ssaale &perience, the alfalfa variety "Turkestan 15",
the Sudanese grass variety "Ailana 2017", the granary variety "Karabalyk 202" and biological
preparations "Plantobacterin® and "Tumat" were taken. According to the results of phenological
observations, the dation of interphase periods in grasses with the use of the biological preparation
"Tumat" was 6278 days, and with the use of "Plantobacterinr739days.During budding, the height of
the plants of the variant treated with Mist and Plantobacterin was68®1cm, i.e. 6.&.6 cm higher
than the control. The highest yields were noted in the variants with the use of Plantobacterin biofertilizer
in alfalfa 128/33.3 c/ha; Sudanese grass 200.7/48.6 c/ha and granary 85.4/26.3 c/ha of green mass and
hay.The appéd biofertilizer "Plantobacterin” had a significant impact on the productive indicators of
plants. The maximum collection of feed units and digestible protein in 1 kg of dry weight was 0.70/11.8
for alfalfa, which is higher than the control by 0.13/1.187 the same time, the output of exchange
energy per hectare was 10.4 GJ/ha.

Keywords:pastures, phytomelioration, biological products, fodder crops
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VARIABILITY OF SOIL AGROCHEMICAL INDICAT ORS AT THE POLYGON OF
PRECISION AGRICULTUR E NPC ZH IM. A.l. BA RAEV

Kunanbayev K.K., candidate of biological sciences
Skoblikov V.F., head of the laboratory of precision agriculture

Research and Production Center for Grain Farming. A.l. Baraeva, settlement Scientific,
Akmola region, Republic of Kazakhstan

Annotation. The study of agrochemical variability of nutrients allows you to save mineral
fertilizers by applying them in thoséeeentary areas where it is necessary. On the basis of the Polygon
of Precision Farming in Northern Kazakhstan, Akmola region, the question of agrochemical variability of
nitrate nitrogen, mobile forms of phosphorus and potassium, humus and pH was studied.

The total surveyed area was 2,400 hectares. The field was divided into elementary plots of 5
hectares. The sampling of soil samples was carried out using a grid method. The results of the analysis
showed the uniformity of the field in terms of the comtehpotassium, humus and pH. The variation
coefficient did not exceed 25%. High variability was noted for nitrate nitrogen and mobile phosphorus.
The content of nitrate nitrogen (9.3 mg / kg) and mobile phosphorus (24.5 mg / kg) was at the level of the
average supply. A high supply of potassium in the soil was revealed,> 600 mg / kg. The content of
organic matter did not exceed <4%. The grouping of soils according to the degree of acidity was strongly
alkaline, 8.6- 9.0. An uneven grouping of fields bytrdgen and phosphorus was revealed. The share of a
field with an average supply of nitrogen and phosphorus is6686. Based on the optimumNO3 and
P205, 50% of the fields require the introduction of mineral fertilizers. The use of elements of precision
farming - a technique for differentiated fertilization, can make it possible to even out the agrochemical
background.

The article presents the results of studies on the agrochemical variation of nitrate nitrogen, mobile
forms of phosphorus, potassium, husrand pH during soil sampling from elementary plots of 5 ha.

Keywordssoil; precision farmingdifferential application mobile phosphorysiitrate nitrogen
coefficient of variationagrochemical surveglementary plot
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4 | NigdPisoKizo 36,4 97,6 9,3 34,32

5 | NoyPisdKiso 40,0 98,1 12,9 47,60

gtstels 1 Oteddz ([ smmdw)
1 | s tsdzls tots dz | 26,7 | 86,2 | i | i

202



2 [ NuPooKeo 20.4 93,5 2.7 10,11
3 | NisP1oKeo 34,2 96,8 7,4 27,61
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INFLUENCE OF ORGANIC AND MINERAL FERTILIZERS ON THE PRODUCTIVITY
OF FOREIGN VARIETIES AND HYBRIDS OF TOMATO IN THE CONDITIONS OF THE
SOUTHEAST OF KAZAKHSTAN

Maxotova, A.M.%, doctoral student
Aitbaev, T.Y.%, doctor of agricultural sciences, academiciathefnational academy of sciences of the
republic of kazakhstan
Yertayeva Zh.T.}, PhD
Yelibaeva, G.12, candidate of biological sciences

Kazakh National Agrarian Research Universiymaty cityRepublic of Kazakhstan
’M.Auezov South Kazakhstan Univers&frymkent citRepublic of Kazakhstan,

Annotation. Tomato in Kazakhstan is the most popular vegetable crop, cultivated on an area of
250 27 thousand hectares, with a consumption rate of 25 kg per year, the supph¥ds The yield of
tomato varies by region from 20 to 30 t/ha, which is significantly lower than the biological potential of
the crop (7590 t/ha). An important factor in increasing the yield of tomato is the introduction of new
varieties and hybrids intproduction. In Kazakhstan, 56 selection achievements for tomato are approved
for use, including 12 Kazakhstani varieties. In addition to the permitted varieties and hybrids of tomato,
foreign firms import to Kazakhstan many unregistered ones that aradapted to local conditions.
Therefore, it is necessary to study and identify the best breeding achievements of other countries so that
vegetable growers have the opportunity to grow foreign varieties and hybrids of tomato. For this purpose,
in the condiibns of the soutleast of Kazakhstan, 14 foreign varieties of tomato from 6 countries (the
Netherlands, Turkey, Italy, Poland, China, Russia) were studied. Studies on the assessment of adaptive
properties and econorniiialuable traits of varieties and hythsi of tomato of foreign selection were
carried out in 2018020 at the Kazakh Research Institute of Horticulture. Based on a complex of
valuable traits, 4 out of 14 varieties were selected, 3 were recommended for production: Shuruk
(Netherlands), Falcon (ifkey), Barin (Russia). The effect of mineral nutrition conditions on the biomass
and productivity of isolated tomato varieties and hybrids was studied.

Keywords:tomato, variety, hybrid, fertilizer, nutrition, productivity, quality
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MONITORING OF THE FIRE BLIGHT IN THE CONDITIONS OF THE SOUTH AND SOUTH -
EAST OF KAZAKHSTAN

Umiraliyeva Zh.Z.*, PhD doctoral student
Kopzhasarov B K.!, candidate of biologidasciences, associate professor
Beknazarova ZB.},PhD doctor
Darubaev A.AZ2 PhD doctoral student

'LLP ¢Zhazken Zhyembayev Kazakh research institute of plantprotection and qua¥antine
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Abstract. Fire blight is one of the most dangerous infectious diseases of fruit Gopently it
is registered in more than 50 countries worldwiBler many countries, including Kazakhstan, it is a
guarantine.

The economic damage from fire blight is enormous and is associated not only with the loss of
crops and the approach of trees, but also with the costs of uprooting and restoring oftlegpdshoge
may be in a latent state for a long time and when favorable weather conditions occur, rapidly reproduces
and causes epiphytic disease development

Given that fre blightis a dangerous quarantine disease of fruit crops, it was necessary to establish
the extent of its spread in the south and seedbt of the republic in the main zones of industrial
horticulture. To develop specific assessments of measures, it is necessary to analyze the dynamics of
apple blight depending on the phase of development angrtvailing weather conditions during the
growing season by years of research.
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Scientific and practical verification of the conducted studies revealed that the results of
monitoring a fire blight substantiate the scope of controlled quarantinepeotdcive measures
accurately establish their implementation, and they were also used in developing a prognosis for the
development of the disease.

The research used conventional quarantine, phytopathology and bacteriological methods as well
as PCR analysis identify thepathogen

As a result of monitoring, it has been established that fire blight is found in all the regions of the
south and soutkast of the republic surveyed in the main areas of industrial. fithits largest number of
them was found in Alntg, less in Zhambyl and Turkestaegions An analysis of seasonal dynamics
showed that fire blight develops in the first half of the growing season, therefore, dangerous
manifestations should be confined to this period.

Keywords:fire blight, foci of the disease, monitoring, seasonal dynamics, the spread of the
disease, the degree of development of the disease, disease symptoms
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ORGANIC HYDROPONICS (BIOPONICS) AND AEROPONICS APPLICATION FOR
DANDELION KOK -SAGHYZ CULTIVATION

Bari G.T.%, PhD student
baracuda.co@mail.ritps://orcid.org/000@00319877315
Zhanbyrbayev Ye.Al, PhD, Associate Professor
eldos_83@mail.rupttps://orcid.org/000®0024076-8108
Jantassov S.K!, Candidate of agricultural sciences
s_jantassov@mail.rinttps://orcid.org/000@00231550676
Kuluev B.R.2, Doctor of biological sciences
kuluev@bk.ry https://orcid.org/000@0021564 164X

INJSC "Kazakh National Agrarian Research University", Alnsitty Republic oKazakhstan
?|nstitute of Biochemistry and Genetics, Ufa Federal Research Center afise@fRAcademy of
Sciences, Ufa, Republic of Bashkortostan, Russian Federation

Annotation. Dandelion koksaghyz Taraxacum kolsaghyzRodin) is a producer of high quality
natural rubber. To grow this type of dandelion in the ground is associated withdiffeoujties, some of
which can be solved using hydroponic, bioponic and aeroponic cultivation methods. In this research,
experiments were performed on the cultivation of-kRalghyz in hydroponics, bioponics and aeroponics,
in which there were used thel@aced mineral and organic fertilizers in liquid form. The optimal growth
of dandelions indoors was observed under the illumination of phyto lamps withuesdeutral spectra.
In the hydroponic method of cultivation, the roots of dsalghyz formed decasfter prolonged growth,
while in bioponics and aeroponics, the roots turned out to be massive and the plants developed fully.
Under aeroponic cultivation, the average weight of a thmeethold koks aghy z pl ant wa ¢
grams, the roots by wet weight we 1 0NO. 3 gr ams, the dry weight w
content was O0.8NO.04% per wet weight of the root
saghyz, by spraying the root system with a nutrient solution the roots developedtialit decay. It is
shown that these methods can be used in the cultivation eddgikyz yearound in a greenhouse and
indoors, while the plants were able to produce rubber.

Keywordskok-saghyz, hydroponics, bioponics; aeroponics, LED lamp

Introduction. Kok-saghyz Taraxacum kolsaghyzRodin) is an endemic plant to Central
Asia and a producer of higiuality natural rubber. This type of dandelion gives a relatively high
yield of roots with the highest content of rubber in the first yearcamdbe cultivated in areas
with a temperate climate, including many regions of Kazakhstan. Sincesagblyz is a
moistureloving plant, it is desirable to grow it mainly in ground with good moisture, dandelion
can give very high yields on cultivated swiigated by rivers or sea coast of Kazakhsta][1
However, the cultivation of kekaghyz in the ground is associated with a number of problems,
such as the negative impact of weeds and pests, as well as problems with the seeds and roots
collection anddependence on environmental conditions. One of the ways to avoid some of the
difficulties with the cultivation of koksaghyz in the field is its hydroponic, bioponic or
aeroponic cultivation [2]. The advantages of these technologies are the possilydéirafund
cultivation, independence from weather conditions, rapid growth, absence of weeds and pests,
ease of harvesting, in addition, there is no need for preliminary cleaning of the roots.
Hydroponics, bioponics and aeroponics are methods of plantrgrawthout soil, in which the
culture receives from an aqueous solution all the necessary nutrients in the right quantities and in
exact proportions of organic and then mineralized fertilizers, which is almost impossible to do
with soil cultivation [68]. Wastes from agricultural production, organic, biodegradable raw
materials [9, 10] can be components of organic hydroponicsl4l1And beneficial soll
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microorganisms [15, 16] are used in the mineralization of organic substances available to plants
in organic hydroponics [11, 137]. However, the technology of growing kekghyz in hydrg
bio- and aeroponics has not yet been developed either in Kazakhstan or in Russia.

Therefore, the purpose of this work was to optimize the conditions fors&gikyz
growing by hydroponic, bioponic and aeroponic methods for-g@mamd cultivation.

Materials and methodsof research.The koksaghyz seeds were obtained from the
collection of the Institute of Botany and Phytointroduction (Almaty, Kazakhstan) and then
propagatean the experimental site of the Institute of Plant Biology and Biotechnology (Almaty,
Kazakhstan). The kekaghyz seeds were washed with a 10% bleach solution, washed with
distilled water and left in water until completely swollen for 4 hours [6]. They there
transferred to petri dishes with filter paper soaked in a liquid medium with a salt concentration of
350 ppm (measured by TDS, E@eter) 1 ml/l from each stock mineral solution [7, 8]. Plants
were grown on two variants of nutrient solutions contjnnineral salts (according to samples
from General Hydroponics) [7] and an organic nutrient medium from the Biosevia series
supplemented with Trichoderma harzianum fungi for the mineralization of organic compounds
[11, 1317]. A continuously running airaenpressor was used to improve root aeration. Plants
were grown for 40 and 60 days wunder LED | amg
photoperiod (light/dark) 16/8 hours, light flux density 5000 lux. The research results were
presented in the formof histograms with the mean value$ the sample. Bars denoted the
standard error of the mean. The significance of differences in all experiments was assessed using
the ManAWhitney U test [6].

Determination of chlorophyll and carotenoids in extractgreen leaves was carried out
according to Terletskaya et.al and Johan et.al [20, 21]. The measurement was carried out on a
spectrophotometer at a wavelength of 649 and 665 (chlorophylls), and 470 (carotenoids). 96%
alcohol was used as a blank. If the eswere too large, the samples were diluted several times
with 96% alcohol. Calculations were performed according to the formulas: Ca = 13.36A665
5.19A649, Cb = 27.43A640 8.12A665, Ca+b = 5.24A66522.24A649, Cx+c (carotenoids) =
(1000A470i1 2.13Cai 97.64Chb)/209. Where Ca is chlorophyll a, Cb is chlorophyll b, Ca+b is
the sum of chlorophylls, Cx+c are carotenoids [20].

Resultsand discussion Kok-saghyz dandelion seeds were planted in autoclaved perlite
and tested on different LED lamps to deternthree optimal type of lighting at a 16f&ur mode.

For this experiment, the following LED lamps were used: -RBd-blue, YW - yellow-white,
RBWY - red-blue-white-yellow and RBN- red-blue-neutral.
The results of structural analysis are shown in the histoeg form in Figures 1, 2.

Root length, cm : Plant mass, mg ! Root mass, mg

B3 HENE + .[. H
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Figure 17 The influence of different types of phytolamps on the growth parameters of 30
day-old kok-saghyz seedlings. RBred-blue, YW - yellow-white, RBWY - red-blue-white-yellow
and RBN - red-blue-neutral phytolamps
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The required spectrum of LED was selected for the optimal mode when growing kok
saghyz in bioponics and hydroponics. This experience allows us to grow the necessary samples
of dandelions indoors throughout the year, regardless of weather and climatitoogndihe
experiment of germination of kesaghyz under LED lamps was carried out for 30 days. At the
end of the experiment, the length of the roots, the weight of the roots, and the entire seedling
were measured. Also, the chlorophyll and carotenoidseobnvas measured to determine
photosynthetic activity, according to Terletskaya et.al [20].

15 Chlorophyll a+b, wet weight 3,5 Chlorophyll ratio a/b Carotenoids, wet weight mg/g
10,00 e
£3 K 3,00 E3 i B 5 H
N - =
2,00 6,00
1,50
- 1,0
B N RBWY REBN || RB YW RBWY RBN . RB YW RBWY RBN

Figure 27 The effect of different LED lamp types on the chlorophyll and carotenoids
content in 30-day-old seedlings of koksaghyz. RB- red-blue, YW - yellow-white, RBWY - red-blue-
white-yellow and RBN1 red-blue-neutral phytolamps

The root growth stimulation resulted by IAA is shown as histograms in Figure 3.
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Figure 37 The growth dependence of the kolsaghyz roots on the IAA concentration in
bioponicsand hydroponics

According to the results shown in Figures 1, 2, RBN turned out to be the most optimal
red-blue-neutral phytolamps for illuminating kedaghyz in hydroponic cultivation.
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Further, after determining the optimal lighting mode, the plaate been transferred to
perforated cups and placed in vessels with a nutrient solution of bioponics and hydroponics, four
vessels each. Plants were grown at room temperature, with oxygen supplied to the roots by an air
compressor.

The root growth stimular indole3-acetic acid (IAA), was added to the vessels with
nutrient solutions at concentrations from 0.5 to 4 mg/l. To determine the optimal concentration
of the root growth stimulator, the plants were grown for two weeks. After that, the length and
massof the roots were measured.

From the results shown in Figure 3, it can be chosen the optimal concentrationiofllAA
mg/l. As a result of choosing the optimal concentration of IAA, then, the old solution was
changed to a new nutrient one with an incrdaBEM/EC value (see Methods) for furtherplant
growth and development. Figure 4 a, b illustrates two weekssa&gkyz after increasing the
concentration of the nutrient solution at approximately 1000 ppm and adding IAA at 1 mg/l. Two
weeks later, the flowerg of kok-saghyz began. Figure 4c provides 2 months aged plants.

Figure 47 Growth and flowering of kok-saghyz in a bioponic solution. a, b active growth
of leaves and roots, € the beginning of flowering two months after seed germination

Along with the compressor aeration of the nutrient solution, an aeroponic hydroponics
system was also used in this case as aerobioponics. The essence of this system was to spray the
root system with an aerosol of nutrient solution with a fpgkssure membrammump (Figure 5
a). As shown in Figure 5, kedaghyz developed best under RBMd-blue-neutral phytolamps.

The membrane pump sprayed the roots for 3 minutes withnairifte shutdown. The cycle was

around the clock. In summer, spraying was extended tmtes with additional aeration of the
nutrient solution. As a result, on aeroponic technology, the roots turned out to be clean (Figure 5)
without traces of decay. The average weight of a threethold koks aghy z pl ant wa:
grams, the roots byevt wei ght were 10 N 0.3 gr ams, t he
the rubber content was 0.8 N 0. 04 %aghye waswe t
also grown in a hydroponic system in a flow mode, where a nutrient solution was supgtied to
plants with a drop tape.
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Figure 57 Aeroponic cultivation of kok-saghyz. & a vessel with plants and a membrane
pump, b1 a threemonth-old sample of koksaghyz in aeroponics, ¢ kok-saghyz samples on
aeroponics

Plant roots weight placed in 50@ vessels was no more than 2 g. Further, the plants also
developed on flow hydroponics in perforated cups filled with expanded clay rocks and perlite,
under which the nutrient solution flowed. Roots under such conditions could reach up to 9.7
grams and amver age wei ght of 8 NO.7% .obthe gvetawmight, a n d
respectively. Under conditions of flow hydroponics, the roots often rotted due to residual
moisture stagnation.

The advantage of aeroponics, in this case, is the timely supply of@itifient solution to
the roots through the membrane pump and the liquid flowing down, which contributes to the free
breathing of the roots and the prevention of decay due to abundant aeration of the roots. Unlike
flow and stationary supply of nutrient sotut, in aeroponics there is no stagnation of liquid in
the roots leading to decay and damage to the roots. These results were achieved in the course of
developing and optimizing the technology of kekghyz growing in hydroponics. Also, the rate
of growthand development of plants in aeroponics is faster than in hydroponics according to the
observations of the experiments.

Bioponics cultivation was carried out in the same way as hydroponics and aeroponics, as
described above. The choice of this methodius to two factors. The first of which is the
conditionality in the use of a fungus of the genus Trihoderma, which protects the roots and plants
in general from decay and damage caused by various pathogenic microflora, during constant or
partial immersionof the roots in a nutrient solution. Trihoderma according to the Texier
elaboration [11] is used in bioponics to mineralize the organic component of the nutrient solution
into an easily accessible mineral form for plants of nutrients such as nitrogen, gubsphorus
[11, 13, 1417]. In this regard, the second important point in the use of bioponics in crop
production is the use of bioorganic production waste. That is, in fact, the nutrient solution
according to the elaboration [9, 11] is composed whénted bird manure and dried cattle blood
as a nitrogen source, fish meal as a source of organically bound phosphorus and sulfur,
fermented nettle extract and sunflower ash as a source of potassium. In order to prevent
environmental pollution from housedkdowaste [9, 10], this balanced organic fertilizer can be
classified as a wasfeee production product. In addition to this, the use of bioponics and a
generally balanced organic fertilizer is relevant in the production of organic food, since the
compositon of the fertilizer is natural. After completion of experiments with the use of
bioponics, the remains of the solutions can be applied without risk as fertilizer for garden plants
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or in a compost pit. In addition, the use of bioponics in this experimastperformed for the
purposes of scientific interest, as a further prerequisite for future elaboration in applied research.
sO0Cdd3 tsBtLOL t5d3, o dzONh j otcj AW, o Mmewrd M Grts
mMidz MECtSaLWw2MmMise j dedzr = Czdz IskzdeOL flapiyjj alzd & s ddytf tsge
Bdtsdzsedud MStsets ZHtsB] dzgdWw Wodzw jIsfpw OCISkzOdz! dzr o

Finally, the use of bioponics and hydroponics for-kakhyz growing has a number of
advantages. Including yesawund, for seed production, breeding and subsequent produmtti
superelite seeds on an industrial scale at an accelerated pace of cultivation, in contrast to soil
cultivation of plants.

Conclusion. We have worked out the elements of technologies of hydroponics,
aeroponics and bioponics in cultivation of rubbandelioni kok-saghyz. Only with aeroponic
cultivation, the roots did not rot at all and were clean. The optimal regime fesdgikyz
cultivation on an aeroponics with the use of organic fertilizers and RiNblue-neutral LED
lamp were chosen, whiléé accumulation of rubber in the roots was shown.
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Annotation. This article provides data on the intensiis® of irrigated lands in the Sotast of
Kazakhstan. Research work on intensive use of irrigated lands was carried out at the experimental and
production hospital of the scientific and production, educational center of "Baysgraé LLP located
in the foothill irrigated zone of the lli Alatau on light chestnut soils. Based on the results of scientific
research on intensive use of irrigated lands, the following conclusions can be drawn that winter rapeseed,
the main crop, has been growing and develojpitgnsively since early spring and accumulates 6,760
grams of green mass per square meter during the full flowering phase (25.05). In this phase, the yield of
the green mass reached 676 c/ha, and during the full phase of development, the grain yel2 e/ha.2
After harvesting winter rapeseed for green mass, the sown intermediatectnopfor grain goes through
full vegetation and additional grain production can be obtained witfB.0 ¢ / ha, and the intermediate
cropi corn for silage, sown aftepassing the full phase of winter rapeseed development, gave additional
products in the form of silagie 720 ¢/ ha. Efficient use of irrigated land by sowing intermediate crops
increases the collection of fodder units. In the control variant, the tdkattian of fodder units was only
67.9 c/ha, and in the variant with the sowing of intermediate crops, the total collection of fodder units
reaches from 212.0 to 234.0 c/ha. The economic calculations carried out showed that the highest
conditional net incone of 149160.8 thousand tenge /ha and the level of profitability e®®% were
obtained when sowing intermediate crops after harvesting winter rapeseed.

Keywords: intensity, main and intermediate crops, drip irrigation, rapeseed, humidifying
irrigation, feed unit, lowest moisture capacity
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