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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.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабаршысы» ғылыми 
журналының Web of Science-тің жаңаланған нұсқасы Emerging Sources Citation Index-те 
индекстелуге қабылданғанын хабарлайды. Бұл индекстелу барысында Clarivate Analytics 
компаниясы журналды одан әрі the Science Citation Index Expanded, the Social Sciences 
Citation Index және the Arts & Humanities Citation Index-ке қабылдау мәселесін қарастыруда. 
Web of Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабаршысының Emerging Sources Citation Index-
ке енуі біздің қоғамдастық үшін ең өзекті және беделді мультидисциплинарлы контентке 
адалдығымызды білдіреді. 

НАН РК сообщает, что научный журнал «Вестник НАН РК» был принят для 
индексирования в Emerging Sources CitationIndex, обновленной версии Web of Science. 
Содержание в этом индексировании находится в стадии рассмотрения компанией 
Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, 
the Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science 
предлагает качество и глубину контента для исследователей, авторов, издателей и 
учреждений. Включение Вестника НАН РК в Emerging Sources Citation Index демонстрирует 
нашу приверженность к наиболее актуальному и влиятельному мультидисциплинарному 
контенту для нашего сообщества.
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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. 

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 is 

unthinkable without solving a set of issues related 

to water supply, soil reclamation, the provision of 

https://doi.org/10.32014/2021.2518-1467.141
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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 

storage 

capacities 

Introduced 

overall 

Including 
Grain 

storage 

capacities 

Introduced 

overall 

Including 

Out of 

budget 

resources 

By own 

resources 

Out of 

budget 

resources 

By own 

resources 

Kazakhstan Mongolia 

26551 13796 8726 5070 329.5 516.5 202.0 314.5 

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 

  
 t
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 d
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p
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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 3 213 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 

http://mofa.gov.mn/
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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 

average 

2017-

2019 

older 

than 10 

years, % 

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% 

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

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 

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.  

Table 4. Availability of the main types of agricultural machinery in Mongolia, units 
Type of machinery 2012  2013  2014  2015  2016  On 

average 

2017-

2019 

older 

10 years old,% 

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% 

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

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 

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 

years old 

4-10 years

old

11-17

years old 

Over 17 

years old 

Total 

Scope of work from the total area 

Trucks load per 1 unit ha* 365 304 223 138 x 

Combine 

harvesters 

888 731 470 179 x 

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 

harvesters 

Repair 0 4.339 48.242 124.239 176.825 

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 

sowing time 

0 0 313 313 626 

Combine 

harvesters 

non-observance of the 

harvest time 

0 0 779 779 1559 

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 

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. 

• Incentives  to write -
off the old equipment

Handover of old 
equipment for  

recycling

• Incentives  to
purchase new

equipment

Obtaining a 
certificate for 
the purchase 

of new 
equipment

• Supporting domestic
machine-building

• Incentives to open new
manufactures

Acquis ition of the 
new equipment of 

domestic 
manufacture with a 

discount

4

Effect

Compiled by the author 

Figure 1. The incentives for the production of machinery 

http://government.kz/
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The incentive measures taken will help to 

solve the following tasks: first, they stimulate the 

write-off of old equipment for disposable waste, 

thereby exchanging old equipment for new ones 

from manufacturers; second, they support the 

domestic manufacturer; third, the domestic 

manufacturer has an incentive to increase 

production, as well as receive VAT benefits. 
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АУЫЛ ШАРУАШЫЛЫҒЫНЫҢ ТЕХНИКАЛЫҚ ҚҰРАЛ-ЖАБДЫҚТАРЫ  

ЖӘНЕ ҚАЗАҚСТАН МЕН МОНҒОЛИЯ МЫСАЛЫНДАҒЫ АГРОИНДУСТРИАЛДЫҚ 

КЕШЕНІН ГЕОЛОГИЯЛЫҚ ҚАЛПЫНА КЕЛТІРУ МӘСЕЛЕЛЕРІ 

Аннотация: мақалада ауылшаруашылығын дамытудың негізгі мәселелері көрсетілген, оның бірі 

кадрлар. Ауыл шаруашылығының күрт құлдарауының негізгі факторларының бірі жалақының 

төмендеуі болды. Еңбек жағдайларын мотивациялық шаралармен жақсарту, ауылдағы жұмыстарды 

жоғары білікті кадрлар үшін тартымды ететін базаны құруға мүмкіндік береді. Соңғы жылдары 

қалыптасқан техникалық парктің жағдайын бағалау және ауылшаруашылық техникасын жаңарту 

мәселесі ең өзекті және маңызды мәселелердің бірі болып табылады, өйткені қазіргі заманғы және 

жаңартылған жабдықтарсыз елде бәсекеге қабілетті болу қиын. 

Сонымен қатар геологияның ауыл шаруашылығындағы рөлі өте маңызды. Тіпті белгілі бір 

дәрежеде басқа қызмет салаларына қарағанда көбірек. Өйткені, бұл бағыт жермен тығыз байланысты. 

Сондықтан топырақты толық көлемде зерттеу ең алдымен жүргізілуі керек. Мұнда толық және дәл 

химиялық талдау, топырақ типін анықтау, жер асты суларын зерттеу қамтылады. Ал егер жерлерде тек 

астық өндіріп қана қоймай, ауылшаруашылық нысандарын тұрғызу жоспарланған болса, онда 

топырақтың тұрақтылығы сияқты және басқа да қосымша сынақтар жүргізу қажет. Әртүрлі 

геологиялық мазмұндағы карталар түріндегі аймақтық геологиялық зерттеулер нәтижелері ғылыми 

ақпараттық негізін құрап, ауылшаруашылығынның қажеттіліктерін қанағаттандыруға бағытталған.  

Түйін сөздер: тиімділік, астық, өсімдік шаруашылығы, тракторлар, комбайндар, жалпы егін, 

техникалық парк, ауыл шаруашылығы техникасы, геоақпарат, геологтар. 
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ТЕХНИЧЕСКАЯОСНАЩЕННОСТЬ СЕЛЬСКОГО ХОЗЯЙСТВА  

И ПРОБЛЕМЫГЕОЛОГИЧЕСКОГО ВОССТАНОВЛЕНИЯ АГРОПРОМЫШЛЕННОГО 

КОМПЛЕКСА НА ПРИМЕРЕ КАЗАХСТАНА И МОНГОЛИИ 

Аннотация: в статье освещаются основные проблемы развития сельского хозяйства, одной из 

которых являются кадры.  Одним из основных факторов резкого снижения развития сельского 

хозяйства стало падение уровня заработной платы. Улучшение условий труда в сочетании с 

мотивационными мероприятиями создаст базу, повышающую привлекательность работы в сельской 

местности для высококвалифицированных кадров. Оценка сложившегося в последние годы состояния 

парка и проблема обновления сельскохозяйственной техники – как одна из самых острых и актуальных 

вопросов, так как без современной и обновленной техники  в стране трудно быть 

конкурентоспособным. 

А также раскрывается роль геологии в сельском хозяйстве. Даже в некоторой степени более чем 

в других отраслях деятельности. Ведь это направление неразрывно связано с землей. Поэтому 

полномасштабное изучение грунта следует провести в самую первую очередь. Это должен быть 

полный и максимально точный химический анализ, определение типа грунта, изучение грунтовых вод. 

mailto:naza_1@mail.ru
mailto:naza_1@mail.ru
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А если на землях предполагается не только взращивание культур, а возведение сельскохозяйственных 

объектов, то нужно провести еще дополнительные тесты на устойчивость грунта и прочее. Результаты 

региональных геологических исследований в виде различных карт геологического содержания 

образуют существенную часть научной информационной основы и направлены на удовлетворение 

потребностей сельского хозяйства. 

Ключевые слова: геологическая эффективность, геоинформация, растениеводство, тракторы, 

комбайны, валовый сбор, технический парк, сельхозтехника. 
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