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TECHNICAL EQUIPMENT OF AGRICULTURE AND PROBLEMS OF GEOLOGICAL
RESTORATION OF THE AGROINDUSTRIAL COMPLEX ON THE EXAMPLE OF
KAZAKHSTAN AND MONGOLIA

Abstract: the article highlights the main problems of agricultural development, one of which is
personnel. One of the main factors behind the sharp decline in agricultural development is the decline in wages.
Improving working conditions, combined with motivational measures, will create a base that makes work in
rural areas more attractive for highly qualified personnel. The article assesses the current state of the park in
recent years and the problem of the agricultural machinery renewal as one of the most relevant and topical
issues, since it is difficult to be competitive in the country without modern and updated equipment.

Moreover, the role of geology in agriculture is very important, even to some extent more important than
in other fields of activity, because this direction is inextricably connected with the land. Therefore, a full-scale
study of the soil should be carried outfirst. This should be a full and most accurate chemical analysis,
determination of the soil type, the study of groundwater. If it is planned not only to cultivate cropson the lands
but also to erect agricultural facilities, additional tests for soil stability and so on are needed. There

sultsofregionalgeologicalstudiesintheformofvariousmapsofgeologicalcontentmake
upasignificantpartofthescientificknowledgebaseandareaimedatmeetingtheneedsof agriculture.
Key words: efficiency, grain, crop production, trucks, combine harvesters, gross collection, technology

park, agricultural machinery.

Introduction. In the context of increased
competition, the problem of improving the
technological efficiency of agricultural production
is of particular relevance for the entire agricultural
sector of our country. The new current
circumstances in the food market require the
creation of a new effective mechanism for
improving economic efficiency for the entire
agricultural sector [3]. There are many different
opinions about the most effective measures to
improve the efficiency of grain production, and the
implementation of many of them requires large
budget funds and a significant development period.

Materials and methods. As part of the
study, the authors conducted a hind-sight analysis of
official statistical data on the availability of the main
types of agricultural machinery, indicators of its
receipt and disposal, the load on equipment, and the
ratio of technical feasibility of equipment. Based on
the results of a hind-sight analysis, the nature of the
key patterns of the technical park reproduction in
the agricultural sector of the regions is established.

—— 103

Research on the state of the technical
base in agriculture. Analysis of the main problems.
The following problems exist in the crop production
industry:

1) high dependence on natural and climatic
conditions, the state of the hydrogeology and
reclamation service is characterized by insufficient
funding for monitoring irrigated land;

It may seem that such two fields as geology
and agriculture are far apart from each other, but it
turns out that they are closely connected, and one
helps the other to flourish. Almost one quarter of the
entire territory of the country is characterized as
steppe lands, half as semi-desert and desert
territories, the rest of the territory are foothills. 80%
of the country's territory is characterized as
agricultural land, which is more than 200 million
hectares. However, of this territory, only 40% or 96
million hectares areusedinagriculturalcultivation

[4].

The development of agriculture s
unthinkable without solving a set of issues related
to water supply, soil reclamation, the provision of
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mineral fertilizers, protection of farmland from
erosion, etc. The solution to all these issues shall be
the responsibility of geologists.

The main reasons for agricultural land
degradation are soil erosion and blowing. The
erosion stems from improper land use, excessive
grazing of livestock, inadequate agricultural
machinery, and destruction of grass and forest
vegetation. According to statistical data and data
from the Ministry of Agriculture in Kazakhstan,
there are 24.2 million hectares or 11.3% of
agricultural lands subject to wind erosion (blowout)
in the republic. Those exposed to water erosion
(washed away) from the total area of eroded lands
occupy an area of 4.9 million hectares or 2.3% of
agricultural lands [5,6].

Nyamdava B., Munkhbat J., Altantsetseg S.,
Baasansukh B., Purev B. (2015) [6], report that
there are the indicators of the erodibility on the
abandoned lands: at 60.6% they are severely-
eroded, at 34.9% - moderately-eroded and at 4.5% -
slightly-eroded. Analysis of chestnut soils showed
that 40% of them have a humus level of 1-1. 9%,
23% of them 2.0 -2.5%, and it is 1.5 times less than
in 1960.

The solution to the problem of reducing the
consumption of water and other resources is carried
out through the introduction of water and resource-
saving technologies on most of the farmland.

2) the shortage of holding capacity, table 1;

Table 1. Introduction of storage capacities in Kazakhstan and Mongolia thousand tons

Grain Including Grain Including
soage | "rodeed [0l [ gyoun | soge | "ottt [0t [ gy oun
capacities resources capacities resources
resources resources
Kazakhstan Mongolia
26551 | 13796 | 8726 | 5070 3295 | 5165 | 2020 | 3145

Source: https://articlekz.com /of Kazakhstan, www.mofa.gov.mn /of Mongolia [7,8].

In 2017, the country's grain storage capacity
as a whole increased by 13796 thousand tons,
including out of budget resources — by 8726
thousand tons. Thus, the total volume of available
grain storage capacities in Kazakhstan is 26,551
thousand tons. In Mongolia, the grain storage
capacity amounts to 329.5 thousand tons, 516.5
thousand tons were introduced during the period, of

which 202.0 thousand tons are out of budget
resources, and the storage capacity may not be
sufficient for the Republic when developing arable
land .

3) insufficient staff, lack of knowledge, and
the low level of agricultural technologies
implemented by agricultural producers, table 2;

Table 2. Availability of mechanized personnel, number of people

Regions Mechanizers Including
required | available | lacked o 2
OEJ GE) [ (< g g c_§ n
S 85 | 5 8 & g =
= S = IS
3
Kazakhstan
Western region 9638 9125 513 271 83 119 2 38
Northern region 56552 55671 881 450 285 102 36 8
Central region 1964 1814 150 94 28 18 4 6
Southern region 48344 47266 1078 581 239 151 16 91
Eastern region 4617 4026 591 132 328 40 7 84
in the Republic 121,115 117,902 3213 1528 963 430 65 227
Mongolia
Western region 127 67 60 35 12 5 6 2
Northern region 8 3 5 2 2 0 1 0
Central region 758 562 196 98 60 25 8 5
Eastern region 185 98 87 47 29 5 5 1
in the Republic 1078 732 346 182 103 35 20 6
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Source: Ministry of Agriculture of the
Republic of Kazakhstan, Farmers' Union of the
Republic of Mongolia [9,10].

The insufficient personnel and the lack of
equipment play a huge role in crop cultivation and
efficiency, and it is one of the problems of our
countries.

Due to the low compensation of employees,
there is a lack of personnel and rotation does not

occur.Agriculture is in a critical condition, and to
overcome it, it is necessary to change the approach
to the elaboration of guidelines for the further
development of the agricultural sector.

4) the existing vehicles and drilling
equipment are characterized by wear and tear of
more than 80 %, and computer and office
equipment, as well as special field and laboratory
equipment, are in the same condition (table 3).

Table 3. Availability of basic agricultural machinery in Kazakhstan, units

Type of machinery 2012 2013 2014 2015 2016 On older

average | than 10

2017- | years, %

2019

Trucks 153978 | 152381 | 156167 | 156809 | 154162 | 153105 70%
Grain combine harvesters 46610 46407 48925 48227 46573 46765 80%
Hay and forage equipment 63120 63840 64489 64693 64349 64850 85%
Tillage equipment 402141 | 399264 | 397034 | 388307 | 389020 | 390210 80%
Total 665849 | 661892 | 666615 | 658036 | 654104 | 654930 80%

Results and discussion. Wear and tear of
agricultural machinery in Kazakhstan is about
80%.  According to the Ministry  of
Agriculture of the Republic of Kazakhstan,
the average age of more than 70% of grain
combine harvesters and trucks is 13-18 years with
a standard service life of 8-10 years. In
addition, more than 70% of grain combine
harvesters, about 80% of trucks, 75% of reaping

Table 4. Availability of the main types of agricultural machiner

Source: web-site: Kazakh Zerno. [11].

machines, and 80% of drill-machines are subject to
write-off.

Taking into account that the average service
life of agricultural machinery is 10 — 12 years, it can
be concluded that the actual service life of
equipment exceeds the statutory service life by 3 —
10 years [12,13]. Let us consider the availability of
the main types of agricultural machinery, table 4.

in Mongolia, units

Type of machinery 2012 2013 2014 2015 2016 On older
average | 10 years old,%
2017-
2019
Availability of equipment
Trucks 2623 2693 2896 2830 3150 3230 87%
Grain combine harvesters 1785 1811 1958 1181 1195 1204 91%
Hay and forage equipment 912 924 910 856 950 1084 85%
Tillage equipment 2945 2338 2221 2438 3945 4377 80%
Total 8265 7766 7985 7305 9240 9895 85%

The introduction of new technologies in
Mongolia and Kazakhstan has significantly
increased customs duties on agricultural machinery
imported from outside the CU, while equipment for
the use of no-till and mini-till technologies, high-
producing sowing machines 'Horsch', ‘John Deere’,
‘Case’, 'Maurice', which make up 4.9% of the total,
sow 35.2% of the acreage required for the
conditions.

Currently, the average age of more than 80%
of grain combine harvesters and trucks is 13-14
years, with a standard service life of 8-10 years, 71-
91% of combine harvesters, 86 - 87% of trucks, and

— 105

Source: Stat. 2012-2019, RM [14].

88 - 89% of drill-machines are subject to write-off.
The existing park of agricultural machinery in
general has a wear rate of 80 % in both Kazakhstan
and Mongolia.

As a result of the wear-and-tear of the
technology park, overspending on repairs and POL
is about 95,537 million tenge, or 20% of the
production costs. The reduction in yields amounts
to 2,925 thousand tons, which is 14% of the gross
collection [15,16].

In table 5, let us consider the impact of
technical equipment on the efficiency of grain
production.
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Table 5. The impact of technical equipment on production efficiency

machinery indicators Under 3 4-10 years 11-17 Over 17 Total
years old old years old years old
Scope of work from the total area
Trucks load per 1 unit ha* 365 304 223 138 X
Combine 888 731 470 179 X
harvesters
Additional costs, thousand USD
Trucks Repair 0 0 22.024 63.021 85.046
POL 0 1.302 5.788 14.906 22.0
Combine Repair 0 4.339 48.242 124.239 176.825
harvesters POL 0 0.813 3.616 9.317 13.747
Total 0 6.454 79.672 211.485 297.623
Minimum losses in gross collection, thousand tons
Trucks non-observance of the 0 0 313 313 626
sowing time
Combine non-observance of the 0 0 779 779 1559
harvesters harvest time
Field losses 0 354 203 184 741
Total 0 354 1296 1276 2925
* average load on truck units -300 ha; on combine units -700 ha;
maximum losses in gross collection can be up to 25%

Source: based on the data from the Ministry of Agriculture of the Republic of Kazakhstan:

http://government.kz/ [18].

As a result of the use of worn-out equipment
in recent years, the average overspending on
operation and maintenance (repair and POL)
amounted to 85046 USD or 20% of the production
costs. Biological and mechanical losses of the crop
amount to 2.9 million tons (14% of the gross
collection) [19].

Therefore, to increase productivity, it is
necessary to solve the issues of updating and
modernizing the technology park, the task is to
continue updating the machine and tractor fleet.

Conclusion. Water loss is a serious
problem for Kazakhstan, especially in agriculture.
On average, water losses account for about 60% of
the total water consumption by agricultural
consumers. The unsatisfactory (and sometimes
critical) state of the irrigation infrastructure is one

= Incentives to wvrite -
off the old equipmert

Handover of ol
equipme ntffor
recycling

- Inc
purc

[

|

Obtaining a
certificate for
the purchase

of new
equipment

ntives to
ase neww

equipment

of the reasons for significant water losses, which
requires the introduction of resource-providing
technologies. To introduce modern technologies, it
is necessary to create a network of model farms with
the involvement of international specialists and
training of local agricultural producers. Geographic
information systems will be widely used for the
effective management of water and land resources,
and for combating desertification [20].

The stockpile of grain production is the
reduction of losses occurring at all stages of its
production and processing. On average, crop losses
during harvesting are 10-15%. In rainy weather,
grain and straw are damaged. One of the reasons
that delay the harvesting period is the lack of grain
combine harvesters and their rather low
productivity - update the technology park, figure 1.

Supportlng domestic
machine -building
INncentives to oEn rew.
manufactures

Acquis ition of the

new equipment of
domes tic
manufacture with a

Compiled by the author

Figure 1. The incentives for the production of machinery
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The incentive measures taken will help to from manufacturers; second, they support the
solve the following tasks: first, they stimulate the domestic manufacturer; third, the domestic
write-off of old equipment for disposable waste, manufacturer has an incentive to increase
thereby exchanging old equipment for new ones production, as well as receive VAT benefits.
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AYDBLI APYAIIBLIBITBIHBIH TEXHUKAJIBIK KYPAJI-’KAB/IBIKTAPBI
7KIOHE KASAKCTAH MEH MOHT OJINSI MBICAJIBIHAATBI ATPOUHAY CTPUAJIABIK
KEIIEHIH I'EOJIOTUAJIBIK KAJIIIBIHA KEJITIPY MOCEJIEJIEPI

AHHOTAIMS: MaKajaJa ayblUIlapyalbUIBIFbIH JaMBITY IBIH HET13T1 Moceseliepi KopCeTireH, OHbIH 0ipi
Kaapiap. AybUl IIapyallbUIBIFBIHBIH KYPT KYIAapayblHBIH HETi3ri (axkTopiapblHbH Oipi JKalaKbIHBIH
TeMeHzeyi Oonnpl. EHOeK xarmaiinapblH MOTHBALMSUIBIK [IApaJapMEH JKaKCapTy, aybULIAFbl KYMBICTAPIbI
JKOFaphl OUTIKTI Kajapiap YIIiH TapTBIMABI €TeTiH Oa3zaHbl KypyFa MYMKIiHIIK Oepermi. COHFBI XbLIIaphI
KaJIBINTaCKaH TEXHUKAIBIK MAapKTiH JXKaFAalblH Oaranay >KoHE aybUIIapyallbUIbIK TEXHUKACBIH JKaHAPTYy
MoceJecl eH ©3€KTi JKOHe MaHBI3IBI MocemenepAin Oipi Ooybim TaObLIambl, OMTKEHI Ka3ipri 3aMaHFbI KoHE
YKaHAPTBUTFAH Ka0IBIKTapChI3 enfe 6ocekere KadineTTi 00Ty KUbIH.

CoHBIMEH KaTap T'€OJIOTUSHBIH aybUl IIapyallbUIBIFBIHAAFBI POl oTe MaHbI3Abl. TinTi Oenrimi Oip
Iopexene 0acka KbI3MET callajapblHa KaparaHaa keOipek. ONTKeHi, Oyl OaFbiT dKepMEH THIFbI3 OailJIaHBICTHI.
CoHJIBIKTaH TONBIPAKTHl TONBIK KOJEeMJIE 3epTTey €H albIMEH XKYpPri3idyi kepek. MyHia TONBIK JKOHE I
XUMUSUTBIK Tallfiay, TONBIPAK THITIH aHBIKTAY, XKep acThl CyJapblH 3epTTEy KAMTBUIAABL. AJl erep xepliepe TeK
acThIK OHJIpIN KaHa KoWMai, aybpUIapyambUIbIK HBICAHAAPBIH TYPFBI3Y MKOCHapiaHFaH OoJjica, oHAa
TOIBIPAKTBIH TYPAKTBUIBIFBI CHSKTBI JKOHE Oacka Ja KOCHIMIIA CBIHAKTAp >KYPrizy KaxeT. OpTypdii
TCOJIOTHSUTBIK Ma3MYHJIaFbl KapTanap TYpPiHZETl aliMaKThIK T€OJIOTHSUIBIK 3ePTTEYNIep HOTHKENIEPl FhUIBIMH
aKnapaTThIK HETi31H Kypall, aybUIapyabUIbIFBIHHBIH KOKETTUTIKTEPIH KaHaFaTTaHAbIpyFa OaFbITTaFaH.

Tyiiin ce3mep: THIMILTIK, acThIK, ©CIMIIK IIAPYalIbUIBIFEL, TPAKTOPIAp, KOMOAWHAAp, >KaNIbl eriH,
TEXHUKAIBIK MapK, Ayl MIapyalIbUIBIFBl TEXHUKACHI, Fe0aKnapar, reojortap.
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TEXHUYECKASIOCHAIIIEHHOCTH CEJBCKOI'O XO3SIICTBA
N MMPOBJIEMBIT'EOJIO'HTYECKOT'O BOCCTAHOBJIEHUA AT'POITPOMBIIIVIEHHOTI'O
KOMIUVIEKCA HA IPUMEPE KA3BAXCTAHA U MOHI'OJIMU

AHHOTalMsA: B CTaThe OCBEILAIOTCS OCHOBHBIC MPOOJIEMBI Pa3BUTHS CEIbCKOTO X03SHCTBA, OAHON U3
KOTOPBIX ABJIAIOTCA KaIphbl. OIIHI/IM N3 OCHOBHBIX q)aKTOpOB PE3KOro CHUXCHHUA Pa3BUTHA CCIIBCKOTO
XO34ICTBA CTAJIO0 MAaJCHUE YPOBHs 3apabOTHOM IUIATHL. YIIydllIEHHE YCIOBUH TpyJa B COUYETaHUM C
MOTHBALMOHHBIMUA MEPOIPUATHIMHU CO31acT 0a3y, MOBBIIIAIOUIYIO IPUBIEKATEILHOCTh PA0OTHI B CEIbCKOM
MECTHOCTH JIA BBICOKOKBaJH/I(bI/IHI/IPOBaHHBIX KaapoB. OHGHKa CJIIOKHUBIICTOCA B ITOCJICAHHUEC I'OJAbI COCTOAHUA
Iapka 1 Hp06neMa OOHOBIJIEHUS CEJILCKOXO035MCTBEHHON TEXHUKH — KaK OJHa U3 CaMbIX OCTPBIX U aKTYaJIbHBIX
BONIPOCOB, TaKk Kak ©Oe3 COBpeMEHHOH M OOHOBJICHHOW TEXHHKH B CTpaHe TpyZHO OBITH
KOHKYPEHTOCIIOCOOHBIM.

A TaxKe pacKpbIBaeTCs POJIb T€OJIOTHH B CEIbCKOM X03siiicTBe. Jlake B HEKOTOPOH CTeneHu Ooiee uem
B JIPYTMX OTpaciix IesITeabHOCTH. Beap 3TO HampaBieHHME Hepa3pbIBHO CBsizaHO c 3emuell. Iloatomy
MOJTHOMAcIITa0HOE M3YYEHHE TPYHTa CJelyeT MPOBECTH B CaMylO INEPBYIO Ouyepeab. JTO IODKEH OBbITh
IIOJIHBIM M MAKCHUMAJIbHO TOYHBIH XUMUYECKUI aHAJIN3, ONIpeIeJIEHIE TUIIA TPYHTA, U3Y4EeHUE TPYHTOBBIX BOIL.
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A ecny Ha 3eMJISIX MIPEIOaracTcsl He TOJIBKO B3pAllUBaHUE KYJIbTYD, @ BO3BEACHHE CETbCKOX03IHCTBEHHBIX
00BEKTOB, TO HY>KHO IIPOBECTH €I1I€ JOIIOJHUTEIbHBIE TECTHI HA YCTOMUMBOCTH TPYHTA U IIpouee. Pe3ysbTarsl
pPETHOHANBHBIX TEOJIOTHYECKUX HCCIEOBAHUNH B BHJIE PA3JIMYHBIX KapT TE€OJOTMYECKOTO COAEp KaHUsS
00pa3yloT CyIIECTBEHHYIO YacTh Hay4YHOW MH()OPMALMOHHOW OCHOBBI M HAIlPaBJICHBI Ha YJOBJICTBOPCHHE
MOTPeOHOCTEN CETBCKOT0 XO3SIHCTRA.

KiroueBble cjoBa: reonornyeckas 3GeKTUBHOCTh, TEOMH(POPMAINS, PACTEHUEBOJICTBO, TPAKTOPEI,
KOMOaIfHbI, BaJIOBBIM cOOp, TEXHMYECKUI MapK, CEbX03TEXHUKA.
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