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2 Clarivate
Analytics

KasakcmaH Pecnybrniukacbl ¥nmmbik fbliibiM akademusicbl «KP YFA Xabapuwbicbi»
FbINIbIMU XXYpPHanbiHbiH Web of Science-miH xxaHanaHraH Hyckacbl Emerging Sources Citation
Index-me uHOekcmenyze KabbindaHraHbiH xabapnaldbl. byn uHOekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicel ypHanobi odaH api the Science Citation Index Expanded,
the Social Sciences Citation Index xoaHe the Arts & Humanities Citation Index-ke Kabbinday
macerneciH kapacmbipyda. Web of Science sepmmeywinep, asmopnap, 6bacnawbinap MeH
MeKemesiepee KOHMeHmM mepeHdiai MeH canacbkiH ycbiHadbl. KP YA XabapuwbiCbIHbIH
Emerging Sources Citation Index-ke eHyi 6i30iH KoramdacmblIK yWiH eH e3eKkmi xoHe 6ederndi
MynbmuAUCYUNIUHapibl KOHMeHmke adanobirbiMbi30b! bindipedi.

HAH PK coobwaem, ymo Hay4Hbil xypHan «BecmHuk HAH PK» 6bin npuHam Ons
uHOekcuposaHusi 8 Emerging Sources CitationIndex, o6HosneHHol eepcuu Web of Science.
ColeprkaHue 8 amoM UHOeKcUpOoB8aHUU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHuel
Clarivate Analytics Onsa OanbHelwezo npuHAmusi xypHana e the Science Citation Index
Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npednacaem kadecmeo u enybuHy KOHmeHma Ons uccriedoeamered,
asemopos, uzdamernel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging Sources
Citation Index OemoHcmpupyem Hawly MpueepXeHHOCMb K Hauboriee akmyaslbHOMy U
8russmeibHoMy MyribmuducyunIuHapHOMy KOHmeHmy 0nsi Haweeao coobwecmesa.

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

Abstract. Historical trends in the development of social production are
an increase in its effectiveness. It penetrates deeply into production and
turnover, reduces production and turnover time, and leads to a reduction in
public spending. Improving basic management processes in the organization
and increasing the role of their economic efficiency as the basis for solving
social problems and ensuring the competitiveness of the country’s economy
in market conditions.

A critical analysis of the work of domestic and foreign scientists
and practitioners shows some gaps of a theoretical-methodological and
methodological-instrumental nature associated with insufficient elaboration
of the composition and specifics of the problems of domestic production,
insufficient attention to the optimal content of the complex of elements
of diagnostics of production processes, as well as the difficulties of their
application in real conditions. There was a need to create a simple and
understandable, effective and at the same time understandable, capable of
increasing shop management tools, adequate conditions, and efficiency
without significant additional costs.

The purpose of the study is to develop scientific provisions, develop
methodological materials, and improve practical recommendations for
improving basic management processes in an organization and improving
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their economic efficiency based on the assessment and modeling of its
indicators and factors at industrial enterprises.

The scientific novelty of the study is the improvement of basic management
processes in the organization and assessment of their economic efficiency
based on the assessment and modeling of the most important factors affecting
the indicators of its level at industrial enterprises.

In the production management system, an initial approach to determining
the problem field is proposed, which is distinguished by the distinction
and systematization of specific problems of production activities and their
symptoms, the separation of groups of symptoms (economic efficiency;
Duration/Time; quality/reliability) and blocks of problems (informational;
organizational; resource), which allows establishing obvious causal
relationships and developing reasonable management decisions.

Key words: production, economic efficiency, grain production,
management processes, management improvement.
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BACKAPY NIPOLUECTEPIH XKETIJIAIPY APKbIJIbI ACTBIK
OHAIPYIAIH TUIMALJIITTH APTTBIPY

AnHoramusi. KoraMIbpIK ©HJIpIC JaMYyBIHBIH TapUXH YPIICTEPl - OHBIH
THIMIAUTITIHIE apTybl. OJ eHJIpiC TeH alHaJIbIMFa TEpPEH CHEMl, OHIIpIC
TeH alfHAJIBIM YaKbITBIH a3alTa/bl, KOFaMIBIK IIBIFBIHIAPABIH TOMEHICYIHE
anbin Kesenl. Happik jxarnaiiblHa I€yMETTIK MIHAETTEp/l 1Ty MeH el
HSKOHOMHUKACHIHBIH 0ocekere KaOUIeTTUINH  KaMTaMachl3 eTYHIH Heri3i
peTiHae yibIMIarsl 0a3abiK OacKapy MpoIeCTEPiH XKETLAIPY KOHE OJIapIbIH
9KOHOMHUKAJIBIK THIMALUTITIHIH POl apTabl.

OTaHapIK JKOHE LIETENIIK FajabIMAAap MEH NPAKTUKTEPAIH JKYMbBICTApbIH
CBIHU TaJ/1ay OTaHbIK OHIpic MpoOIeManapbIHbIH KypaMbl MEH €pEKIIENIriH
JKETKUTIKCI3 MBICBIKTaYMEH, OHIIPIC TPOLIECTEPiH JUATHOCTHUKAIIAY DJIEMEHT-
Tepi KEUIeHIHIH OHTaiJibl Ma3MyHbIHA, COH/AAN-aK OJapbl HAKThI >Kardaii-
Japa KoJJaHy KUBIHABIKTapbIHA JKETKUIIKCI3 KOHUI 0elyMeH OaiIaHBICTHI
TEOPHSUTBIK-9[ICHAMAIIBIK JKOHE OJ[ICTEMENTIK-aCHaNnThIK CHUIMATTaFbl KeHoip
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ONKBUTBIKTApbl Kepcereni. LlexThik Oackapy KypanmapbiH, O6apabap xar-
JaiIbl, THIMALUTIKT] alTapabIKTal KOChIMIIIA IIBIFBIHAAPCHI3 apTThIpYyFa Kabi-
JeTTI KapamailbiM >KOHE TYCIHIKTi, TOPMEH/1 >KoHEe Oip yaKbITTa TYCIHIKTI,
KYPY KaKETTUIIr TyBIHIAIBI.

3epTTey MakcaThl ©HEPKOCINTIK KOCIMOPBIHAApAA OHBIH KOPCETKIITepl
MeH (akTopiapbiH Oarajgay MEH MOJIIENBACY HETI31HIe YIUBIMIAFhl 0a3aibIK
Oackapy MpOIECTEPIH KETULAIPY KOHE OJap/blH SKOHOMHUKAIBIK THIMJII-
JITiHIH apTTHIPY XKOHIHAET] FRUIBIMU epeKeIepi 3ipiey, dICTEeMENiK MaTe-
puanIapsl xKacay, COHBIMEH KaTap MPaKTUKAIBIK YCHIHBICTAP/bI KETUIIIPY
00JIbII TaOBLIAEL.

3epTTeyaiH FHUIBIMU >KaHAIBIFBl OHEPKAICINTIK KOCIMOpBIHAApAA OHBIH
JIeHreiHIH KOpCeTKIITepiHe bIKIal €TeTiH MaHbI3/Abl (pakTopiapbIH Oaranay
MEH MOJJIeNbJey Heri3iHae YHbIMAarel Oa3anblK Oackapy HpoIlecTepiH
KETUIIPY JKOHE OJIApbIH SKOHOMHKAJIBIK THIMAUTITIH Oarasay.

OnpipicTi Oackapy KyHeciHae MpoOaeMasbIK OpICTI aHBIKTAyAbIH Oac-
TaIKbl TOCII1 YCHIHBUIABI, OJ1 OHIPICTIK KBI3SMETTIH JKOHE OJIAPABIH CHUMII-
TOMJIAPBIHBIH ~ O3IHAIK MpoOJIeManapblH aXbIpaTy MeEH IKyHeleyMeH,
CHUMIITOMJIAp TONTApbIH O6IyMEeH (SKOHOMHUKAJBIK THIMIUIIK; Y3aKTBIFbI/
YaKBITHI; Canachl/CEHIMIILIIT) JKoHEe mpolieManap OJIOKTaphl (aKMmapaTThIK;
YIBIMAACTBIPYIIBUIBIK; PECYPCTHIK) €peKIIeIeHe A1, Oyl alKbIH ceben-canaap-
JBIK OalyaHbICTapbl OpHATyFa >KOHE HETi3ZienreH Oackapy IIemiMaepiH
a3ipieyre MyMKIHJIK O6epeni.

Tyiiin ce3aep: oHIIpIC, DKOHOMHUKAJBIK THIMIUIIK, aCTBIK OHIIpIC,
Oackapy nporectepi, 0acKapy/asl KETUIAIPY.
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HOBBINEHUE DOP®EKTUBHOCTHU ITPOU3BOJICTBA 3EPHA
YEPE3 COBEPIIEHCTBOBAHMUE ITPOLECCOB YIIPABJIEHUSA

AHHOTanusi. Vcropuueckue TEHACHIMM Pa3BUTHS OOILICCTBEHHOTO
MPOU3BOJICTBA - MOBBIIIEHUE ero 3 dekrnBHOCTH. OH TIIYyOOKO NMPOHHKAET
B TMPOM3BOACTBO M OOOPOT, COKpAIAET BpeMsi IPOU3BOJCTBA U 00OpOTa,
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NPUBOIUT K CHM)KEHHIO OOIIECTBEHHBIX u3AepkeKk. [loBblmmaercs posb
COBEpPILIEHCTBOBaHMS 0a30BbIX YNpPaBIEHUYECKUX MPOLIECCOB B OpraHU3aLUU
U UX SKOHOMHUYECKON 3(h()PEeKTUBHOCTU KaK OCHOBBI PELICHUS COIMAIbHBIX
3amad U o0ecreueHus: KOHKYPEHTOCHOCOOHOCTH HKOHOMHKH CTpaHbl B
YCIIOBUSIX PBIHKA.

Kputnueckuii aHanus3 paboT OTEYECTBEHHBIX W 3apyOeKHBIX YYCHBIX H
MPAKTUKOB ITOKA3bIBAET HEKOTOPHIE MPOOEITBI TEOPETHKO-METOI0IOTHIECKOTO
U METOAMKO-WHCTPYMEHTAIILHOTO XapakKTepa, CBA3aHHBbIE C HEJOCTAaTOYHON
popaboTKOH cocTaBa v CeIUPUKY TPOOIEM OTEUECTBEHHOTO IPOU3BOICTBRA,
HEIOCTAaTOYHBIM BHUMAaHMEM K ONTHMAaJbHOMY COJEP)KAaHHIO KOMIUIEKCa
3JIEMEHTOB IUATHOCTHKH IPOU3BOICTBEHHBIX IIPOIIECCOB, a TAKXKE TPYIAHOCTAM
UX TPHUMEHEHHs B KOHKPETHBIX YCJIOBHUSAX. Bo3HHKIa HEoO0XonaMMOCTb
CO3JIaHUs MPOCTHIX M MOHATHBIX, JEHCTBEHHBIX M OJJHOBPEMEHHO MOHSATHBIX
CPEICTB LIEXOBOTO YIPABICHUS, aIeKBAaTHBIX YCIOBUM, CIIOCOOHBIX MOBBICUTH
3¢ peKTUBHOCTD O€3 CYIIECTBEHHBIX JIOMOJHUTEIBHBIX 3aTparT.

Lenbro uccrienoBaHus SBISIETCS Pa3pabOTKa HAYYHBIX TTOJIOKEHHHA O
COBEPILIEHCTBOBAHMIO 0A30BBIX YIPABICHUECKUX MPOIIECCOB B OPraHU3AIUN
Y HOBBILIEHUIO UX SKOHOMHUYECKON 3(h(heKTUBHOCTHU HAa OCHOBE OLIEHKH €€
nokasareneid u (akTOpOB Ha MPOMBIIIICHHBIX MPENNpPUATHSIX, pa3paboTka
METOIMYECKHX MaTepHaliOB, a TaKXXe COBEPUICHCTBOBAHUE MPAKTUYECKHX
PEKOMEH 1Al .

Hayunasi HOBM3HA HCCIIEIOBaHMS 3aKIJIOYAETCSl B COBEPILIEHCTBOBAHUU
0a30BBIX YIIPABIEHYECKUX TMPOIECCOB B OpraHM3allMd U OICHKE HX
KOHOMHYECKOH 3(h(HEeKTUBHOCTH Ha OCHOBE OILICHKU Ba)KHEHIIMX (paKTOPOB,
BIIUSIOUINX HA MOKA3aTeI €€ yPOBHS Ha MPOMBIIIICHHBIX MPEANPUATHUSIX.

B cucreme ymnpaBieHus IPOU3BOICTBOM TPEIIOKEH WCXOAHBIN MOIXO/
K OIpENeNeHUI0 TPOOIEeMHOTO TONS, OTINYAIONIUICS pa3rpaHuYCHHEM
W CcHCTeMaTH3aluend crnenupuYeckux MpodjJeM  MPOU3BOJACTBEHHOMN
NESTeIbHOCTH M WX CHMIITOMOB, BBIICJICHHEM TIPYNIl CHMITOMOB
(oxoHOMHYeCKast A(PPEKTUBHOCTD; MPOAOIKUTEIBHOCTH/BpEMS; KauyecTBO/
Ha/IeXHOCTh) M OJOKOB MpobieM (MH(pOpMAlMOHHAS; OpraHU3allMOHHAS;
pecypcHasi), YTO O3BOJIAET yCTAaHABIMBATh YETKUE IPUUMHHO-CIIEICTBEHHBIE
CBSI3U U pa3padarbiBaTh 000CHOBaHHbBIC YIIPABICHYECKHUE PEIICHUS.

KiroueBble cj0Ba: MpOU3BOJACTBO, SKOHOMHUECKas 3()(PEeKTUBHOCTS,
3€pHOBOE TPOU3BOJCTBO, IMPOLIECCHl YINPABICHUS, COBEPIICHCTBOBAHUE
YIpaBJICHUS.

Introduction. One of the main reasons for the low profitability of grain
production in a market economy is the high cost of products, often combined
with the use of outdated technologies and energy — intensive technical means.
In this regard, the issue of introducing new technologies for growing grain
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crops that provide low resource consumption is becoming urgent. Current
price inequality, environmental degradation, constant increase in the cost of
production resources, and the use of multifunctional seeding and seeding
systems reduce labor costs, fuel consumption, and help preserve moisture in
the soil. At the same time, since such complexes perform seven operations in
one pass (pre-sowing sowing of crops, cutting and burning weeds, leveling,
leveling and leveling the soil, fertilizing crops with fertilizers), the number of
passes across the site of machine-tractor units that increase resistance to soil
erosion is significantly reduced (Eremeeva, 2018).

Methods. Theoretical and methodological foundations of research in
the field of production process management representatives of science:
Afitov E.A., Bukhalkov M.I., Wernikov G., Vinokurov S.G., Vlasov M.P,,
Gavrilov D.A., Gadzhinsky A.M., Vumek D.P., grisly E., Debazea Zh., Jones
D., Kofman A., Liker J. Littlefield M., McComas M.J., Stevenson. W.J. In
the works of these authors, the problems of production efficiency, labor
distribution, optimization of production processes were comprehensively
studied, the main problems of production activity, the reasons for their
occurrence were identified, and ways to solve them were proposed. The
results of these studies have laid a scientific foundation on which modern
science of production organization is largely based. At the same time, the
current stage of development presupposes the emergence of new, progressive
management concepts, methods and tools. The direction of «New training»
and cost-effective production, quality management system, procedures and
software shells of production automation, etc. will be further developed.

Methodological tools for diagnosing production processes based on
critical assessments of existing methods and tools of analysis and author’s
generalizations are proposed, which implies the connection of methods and
tools with the logic and regularity of analysis of the production system in the
context of stages: assessment of production opportunities; Analysis of the
structure of work from the point of view of time costs.

Results and discussion. Today, 17% of the acreage in the United States,
30% in Canada, 45% in Brazil, 50% in Argentina and 60% in Paraguay is
processed using zero technology.

The achievements of the agro-industrial sector of the leading countries
in the production and export of grain (USA, Canada, Brazil, Argentina) are
based on continuous improvement of technologies, with the help of which
production efficiency and soil erosion are controlled. Based on the growing
pace of introduction of resource-saving technologies in Western countries,
Kazakhstan uses resource-saving technologies that lead to soil degradation
(Rosenblat, 2018).
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More than half of agricultural producers produce products using traditional
technologies, and do not use the achievements of domestic and advanced
foreign experience, the component of which consists in intensification.
With traditional technologies, as a rule, crop treatment with plant protection
products and the use of mineral fertilizers are carried out in very low doses.
This is complicated by the use of outdated machines with low technological
parameters. Therefore, the total yield largely depends on weather conditions
and natural soil fertility. As a result of the combination and mutual influence
of all these factors, the profitability of organizations developing along this
path will be low or at a loss.

Today, the following main types of technologies are found in the world in
terms of production intensity:

1. Simple (normal, traditional) technologies are used in farms with a
low level of profitability and low staffing. The potential capabilities of the
technology reach up to 20 ¢ / ha. The equipment for the introduction of simple
technologies is poorly oriented to tillage and is mainly low-cost aggregates of
older generations of machines (Volkova et.al, 2020).

2. Intensive technologies are based on in-depth knowledge, as well as
the operation of units in technological operations, which require differential
introduction of drugs at different stages of plant development, the use of plant
protection products from pests and weeds, the use of mineral fertilizers in the
production of agricultural products. Their grain yield is 30-40 ¢ / ha.

3. High-intensity technologies are the most modern and contribute to
the strategic prospects of competitive agriculture in Kazakhstan. With their
help, you can actually get 50-60 c/ha of grain crops. These technologies
allow the equipment to provide economical use of land, precise control over
the processes of cultivation, harvesting and storage of crops. As a rule, it
monitors the quality of all technological operations performed, taking into
account that this method optimizes the use of landscape conditions and all
types of resources.

Basic principles of traditional soil plowing and tillage systems:

- mandatory deep soil treatment;

- plant waste - production waste processed by soil processing equipment;

- the land under the Steam will remain for several weeks and months;

- emphasis is placed on chemical processes occurring in the soil;

- chemical methods of pest control are considered as the main method;

- soil erosion is perceived as an unavoidable process associated with
agriculture (Kabdullina et.al, 2020).

These approaches lead to the use of soil resources, and from the point of
view of proponents of intensive technologies, it is impossible to use land
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from an ecological, ecological, social and economic point of view with such
a system. These principles give rise to new approaches in crop production,
which are best expressed in the following phenomena:

- tillage is not required for growing grain crops;

- waste of plant crops is a valuable product and therefore leaves on the
surface of the soil in the form of a coating; its installation is prohibited;

- there must be a stable soil cover;

- special attention is paid to biological processes in the soil;

- biological methods are used as the main pest control option;

- soil erosion caused by water and wind is a sign that incorrect farming
methods are being applied to a particular region and ecosystem. This system
ensures safety in the use of land resources in the environment (Fedorenko,
2016).

In modern domestic and world practice, promising methods of soil
protection and resource saving include minimum tillage and zero tillage
methods. In South America, the first no-Till method began in Brazil in 1971.
Currently, 45% of the acreage is processed in this country using the «zero
processing» method, in Argentina-50%, in Paraguay - 60%. In the United
States, 82% of acreage is used with saving technologies, in Canada-more than
90%, of which no-Till technologies use 45% and 30%, respectively.

Minimum tillage (Mini-Till) is considered a transition period to No-Till,
as it provides a reduction in the mechanical impact of tillage machines on the
soil by reducing the number of passes of aggregates in the field.

Based on the experience gained, it is proved that minimal tillage under
appropriate conditions provides the same cost of grain crops compared to
traditional technology, and the consumption of fuel and lubricants per 1
hectare of acreage is reduced by 12-17 kg, and its energy intensity is 2 times
less. A special feature of the use of saving technologies for winter crops is a
constant increase in productivity in dry years by an average yield of 3.2 c/ha,
which provides a plowing of 20-22 cm compared to the traditional method
used in wet years. Limited use of minimal processing for spring grain crops
and annual grasses does not reduce their yield, but does not increase it (Gaisin
et.al, 2017).

The main principle of zero tillage is the use of natural processes occurring
in the soil. In untreated soil, most entomophages are found, that is, insects
that destroy pests, as well as rainworms - natural soil scavengers. Therefore,
proponents of NoTill consider traditional plowing not only unnecessary, but
also harmful. The unpaired field penetrates deep into billions of capillaries left
over from the roots of annual plants or formed as a result of the vital activity
of earthworms and other organisms. Moisture saturates the soil through these
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natural channels, and in winter freezes and destroys the channels. This process
is called the natural «breathing» of the Earth. The No-Till method is based
on soil protection: crops are sown on plant residues with minimal destruction
of its structure, without mechanical impact on humus. This waste forms a
coating layer, and during traditional processing, the straw is plowed to great
depths. With resource-saving technologies, after harvesting, the soil part of
the remaining plants is cut off with a washer, crushing them and covering the
soil with a protective layer. It retains moisture, protects the field from the sun,
water, wind erosion and dust storms, and the top layer of the earth does not
crumble. Plant waste allows you to control the carbon content of the soil, as it
is considered the basis of humus and a catalyst for processes that inhibit soil
erosion.

The main disadvantage of minimal and zero tillage is a significant increase
in the number of weeds in the field, pests from the soil, increases with an
increase in the service life and, accordingly, increases the cost of chemical
plant protection products. According to average estimates, with systematic
use of minimal tillage, weeds increase by 30% for the first crop, twice for
the second and third crops, and in general for crop rotation by 3 times.
The experiments showed that resource-saving technology should be used
depending on the previous culture, phytosanitary conditions and physical and
mechanical state of the soil of each site during crop rotation. In the first years
of the transition from traditional processing to no-Till, it is not only necessary
to use a herbicide, but also to leave the productivity at the same level or at
a lower level compared to classical technology. However, when processing
using the zero method, the number of losses decreases and profits begin to
grow.

Since the beginning of the 80s of the last century and the beginning of this
century, other variants of soil protection technologies have been studied and
implemented in Kazakhstan, such as minimum and zero technologies.

Minimal technology involves reducing the number of soil preparation
operations. It is not marked by any abbreviated list of operations. In different
zones and different operators are implemented independently. The reduction
of operations is carried out mainly during the preparation of steam: some of
the mechanical operations are replaced by the use of chemical means of weed
control. Deep tillage in the soil is transferred to small areas (Taizhanov et.al,
2019).

Positive elements of minimal technology include: a decrease in production
costs, as a rule, by 25-30%, a decrease in the intensity of exposure to the
soil by chemical and mechanical means, which leads to soil degradation and
adverse environmental conditions.

350



ISSN 1991-3494 2.2022

Disadvantages of the technology include:

- small tillage on the arable land necessary for growing plants does not
create an optimal structure;

- can not provide water absorption in deep arable areas, especially when
heavy snow falls;

- can not withstand the destruction of Root and root weeds.

Zero tillage is a method of tillage of the soil structure with minimal
destruction. This is a type of tillage intended for sowing in untreated soil
after pre-treatment of acreage without violating the soil structure, with the
exception of narrow-band tillage for the formation of seed crops. Chemical
weed control is an integral part of this system.

In the world practice, notill processing technology is used on more than
72 million hectares: about 47% of arable land in Latin America, 18.7% in the
United States, 15% in Canada, 12.5% in Australia and about 3.3% in Europe,
Africa and Asia (Kokenova et.al, 2020).

Positive elements of zero technology include:

a) reduction in the number and nomenclature of machines used;

b) reducing the need for Labor;

¢) increasing labor productivity;

d) reducing the cost of production per unit of production.

Negative elements of zero technology include:

1. compaction of arable soil horizontally with long-term use.

2. high chemical pressure on the soil, creating an unfavorable environmental
situation.

3. appearance of new weed species during long-term use.

4. the need for additional application of nitrogen fertilizers.

5. reduced grain quality.

6. spread of plant diseases.

The disadvantage of known technologies is that when using each of them
for a long period of time, negative elements prevail over positive ones,
which worsen the general condition of the soil, ecology and opportunities for
growing grain crops.

It includes the following main elements:

- grain-steam crop rotation and grain-crop-steam crop rotation;

- energy and resource saving systems for tillage (combined, minimum and zero);

- agricultural aggregates, technical means that are combined tillage;

- highly effective use of fertilizers using biological means in order to
increase soil fertility;

- environmentally safe plant protection system from weeds, pests and
diseases;
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- varieties with guaranteed high grain quality;

- soil and climatic conditions.

The transition to resource-saving technologies requires consistency, so all
of the above elements are interconnected.

In domestic practice, there is a good practice of using small farms of
intensive type technologies (about 10-15%), which ensure the optimal level
of mineral nutrition of plants and the competent use of chemical means of
protection against pests, diseases, weeds and residential premises. The existing
varieties of plants used, the standard use of fertilizers (primarily during the
growing season), a set of protective measures, the use of high-tech combined
and energy-saturated equipment allow farms to provide their own economic
activity due to increased productivity.

The technology of cultivation largely depends on its first sowing. Even the
best varieties can not form a high-quality crop and high yield without creating
the necessary conditions for the realization of hereditary abilities. In order
to justify the principles of drawing up schemes for specific conditions of the
agricultural landscape and creating an appropriate structure of the acreage
for creating crop rotation, it is necessary to select the best pre-sowing for the
main crops and determine the optimal period of their return to their former
place.

Taking into account that in Kazakhstan grain crops occupy 69.56% of the
acreage, the annual renewal of perennial grasses is only 9%, the main crop
of grain crops is cereals. Currently, a detailed sample of the crop rotation
«sowing cycle» is as follows: pure steam / empty steam: 50/50; winter cereals;
spring cereals; spring cereals.

When using resource-saving technologies, it is necessary to introduce
them into crop rotations that increase soil fertility. For example, the use of
peas allows you to reduce the amount of nitrogen fertilizers, and a crop with
a highly developed root system improves the structure of the soil without
mechanical processing. In general, the crop rotation solves the problems of
diseases and pests that harm plants, as well as their damage by weeds.

The choice of grain varieties for resource-saving technologies is determined
by the soil and climatic conditions of the regions and the financial capabilities
of producers. Of course, the most rational option is the first class of the
sowing standard, which is used for sowing seeds of the intensive type of high
reproductions. With the use of high-quality sowing technology, which allows
you to evenly sow seeds in the soil, it is possible to slightly reduce the sowing
rates, while increasing the seed germination rate.

The use of fertilizers is one of the indispensable links in the organization
of watering plants for the purpose of obtaining a crop. A set of quantitative

352



ISSN 1991-3494 2.2022

properties that determine the nutrient needs of a plant can be expressed by
eliminating it by plants. To obtain the appropriate amount of by-product from
one hundredweight of grain crops, plants must absorb 3 kg of nitrogen, 3 kg
of potassium and about 1 kg of phosphorus. At the same time, the plant does
not care where these elements come from: from the soil, mineral or organic
fertilizers.

When calculating the total need for fertilizers, many conditions are taken
into account: the size of the planned product and the full release of nutrients
by crop, the presence of a specific field with this element, the rate of use of soil
reserves by certain types of plants, the physiological needs of plants and the
biological characteristics of the crop (type of root system, depth of rooting).
the possibility of using foliar fertilization , etc.), technical capabilities of
the economy (the presence of fertilizer dispensers, installations for adding
fertilizers to the soil, installations for filling liquid fertilizers, etc.), as well as
the possibility of obtaining a combined fertilizer.

Summary and Conclusion. When switching to storage technologies for
agricultural products, it should be taken into account that direct and coating
seeding increases the release of nitrogen from the soil and the decomposition
of organic matter. Therefore, it is necessary to apply more nitrogen fertilizers
compared to traditional technologies. To increase the moisture content of
post-harvest waste, it is necessary to apply 8-10 kg of nitrogen per 1 ton of
straw. Two or three years after leaving straw on the surface of the soil, the
need for additional application of fertilizers disappears. Taking into account
all these conditions when applying fertilizers, it significantly increases the
yield of high-quality grain crops, while maintaining soil fertility.

Resource - saving technologies require special attention to measures to
protect grain crops from diseases, weeds and pests, among which chemical
plant protection products occupy a leading position. The main role belongs
to agrotechnical measures: crop rotation, intermediate crops, refined seeds,
a system of tillage in the care of the crop, the use of chemicals should be
limited, modern methods and preparations are used to prevent negative impact
on the environment and products. Numerous studies have shown that in the
development of saving technologies, herbicides that interact continuously in
weed control will be effective, and in 3-5 years, with the correct Organization
of all the elements that make up the essence of the technology, the use of
herbicides will be reduced.

Disease control measures are not fundamentally different from those
used in traditional technologies. Therefore, during the growing season, seed
treatment and treatment with fungicides should be included in the plant
protection system. It is very important to observe agricultural crops, because
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with an increase in the number of pests, it is necessary to treat plants with
insecticides.

One of the reasons for the decrease in soil content is excessive mineralization
(biological erosion), i.e. intensive processing and deprivation of nutrients
from the nutrients of grain crops. Recalling the law of return discovered
by the German scientist J. Liebig in 1840, K. A. Timiryazev demonstrated,
which, according to him, is one of the greatest achievements of science.
According to this law, in order to ensure a balance without a shortage of all
the nutrients of plants, it is necessary to return to the land at least the amount
of nutrients that are separated from the crop, and for extended production - to
create a certain supply of them. Any violation of the law of return leads to a
loss of soil fertility, a decrease in productivity and deterioration of product
quality. Unfortunately, at present, the removal of nutrients from the soil
significantly exceeds their productivity. As a result, the depletion of the soil
cover continues from year to year, and the centuries-old property, fertility,
is destroyed. In order to prevent a further decrease in the natural fertility of
the soil, increase labor productivity, reliably protect it from wind and water
erosion, significantly increase the yield of grain crops, ensure overcoming the
devastating consequences of drought, and finally, water-saving technologies
help to bring agricultural production to the world level. This is confirmed by
world experience.
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com/postingpolicy), that it is not under consideration for publication elsewhere, that its publication
is approved by all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or in
any other language, including electronically without the written consent of the copyright-holder. In
particular, translations into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent
data, incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences
of the Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics
(COPE), and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://
publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the
originality detection service Cross Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will
onh accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of sciences of the Republic
of Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will
monitor and safeguard publishing ethics.
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