International agricultural journal 6/2021

Hayunas crates

Original article

YK 332.365
DOI:10.24412/2588-0209-2021-10424

THE PROJECT OF ON-FARM LAND MANAGEMENT AS THE MAIN TOOL
OF AGRICULTURAL LAND USE
[TPOEKT BHYTPUXO3SAMCTBEHHOI'O 3EMJIEYCTPOMCTBA KAK
OCHOBHOW MHCTPYMEHT CEJIbCKOXO3SMCTBEHHOI'O
3EMJIEIIOJIB3OBAHUA

e

':Z\\\

Vasily 1. Nilipovskiy, candidate of economic sciences, associate professor, professor of
department of economics and management, vice-rector for international cooperation,
State University of Land Use Planning, (15, Kazakova Str., Moscow, 105064, Russian
Federation), tel. 7 (499) 261-71-40, ORCID: https://orcid.org/0000-0003-4749-5701,
V_i_n2000@mail.ru

Yermek A. Anarbayev, PhD student, department of land resources and cadaster, Kazakh
National Agrarian Research University, (8 Abai avenue, Medeu district, Almaty, 050010,
Republic of Kazakhstan), tel. 7 (727) 264-6855, ORCID: https://orcid.org/0000-0002-
0704-4132, tairdzh@gmail.com

Nuriddin R. Auesbekov, PhD student, department of land resources and cadaster,
Kazakh National Agrarian Research University, (8 Abai avenue, Medeu district, Almaty,
050010, Republic of Kazakhstan), tel. 7 (727) 264-6855, tairdzh@gmail.com

Dinara I. Tleshpaeva, PhD student, department of land resources and cadaster, Kazakh
National Agrarian Research University, (8 Abai avenue, Medeu district, Almaty, 050010,
Republic of Kazakhstan), tel. 7 (727) 264-6855, tairdzh@gmail.com

677



International agricultural journal 6/2021

Batyrbek K. Ermekbayev, PhD student, department of land resources and cadaster,
Kazakh National Agrarian Research University, (8 Abai avenue, Medeu district, Almaty,
050010, Republic of Kazakhstan), tel. 7 (727) 264-6855, tairdzh@gmail.com

Bacuiauii HWBanoBuy HuUIMNOBCKUM, KaHAUWIAT SKOHOMHYECKHMX HAyK, JOILEHT,
npodeccop kKadeapbl YKOHOMHUKA W MEHEIKMEHTA, MPOPEKTOP MO MEXAYHAPOIHOMY
COTpyaHUYECTBY, ['OCy1apCTBEHHBIN yHUBEpPCUTET MO 3emiieycTpoilcTBy (Poccuiickas
Odenepanus, 105064, r. Mockga, yin. Kazakosa, 15), ten. 7 (499) 261-71-40, ORCID:
https://orcid.org/0000-0003-4749-5701, v_i_n2000@mail.ru

EpMmek A. Anap0aeB, acriupanT kadeapbl 3eMeIbHBIX pecypcoB U kagacTpa Kazaxckoro
HAIMOHAJIBHOTO  arpapHOrO  HCCIeJoBaTelbckoro  yHuBepcutera  (PecmyOnmka
Kazaxcran, 050010, r. Anmatel, Meneyckuii paitoH, mpocnekt Abas, 8), ten. 7 (727) 264-
6855, ORCID: https://orcid.org/0000-0002-0704-4132, tairdzh@gmail.com

Hypunaun P. AyecOexoB, acnupaHT kadeapbl 3eMeNIbHBIX PEeCypcoB U KajacTpa
Kazaxckoro  HanmMoHaIpHOIO  arpapHOro  MCCIEOOBATEIIBCKOTO  YHUBEPCUTETA
(Pecnybnuka Kazaxcran, 050010, r. Anmatsl, Meaeyckuit paiioH, npocrekt Abas, 8),
ten. 7 (727) 264-6855, tairdzh@gmail.com

Nuunapa U. TaemmaeBa, acnupaHT Kadeapbl 3eMEIbHBIX PECYpPCOB M KaaacTpa
Kazaxckoro  HamuMoOHAIBHOTO  arpapHOro  MCCIENOBATEIbCKOTO  YHHBEPCUTETA
(Pecnmy6nuka Kazaxcran, 050010, r. Anmatel, Meaeyckuii paiioH, mpocrnekt Abas, 8),
ten. 7 (727) 264-6855, tairdzh@gmail.com

Barbipoex K. EpmexbaeB, acnupant kadeapbl 3eMeEIbHBIX PECYpCOB M KajaacTpa
Kazaxckoro  HanmuMOHAIBHOTO  arpapHOro  HMCCIENOBATEIbCKOTO  YHHBEPCUTETA
(Pecnybnuka Kazaxcran, 050010, r. Anmatsl, Meaeyckuit paiioH, npocrekt Abas, 8),

ten. 7 (727) 264-6855, tairdzh@gmail.com

Abstract. The statistics of the World Bank show the importance of the development of
agricultural production in rural areas of the Republic of Kazakhstan, where more than
40% of the country's population lives and the number of rural population slowly continues

to grow further. Land use in Kazakhstan has its own differences from other countries, for
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example, the Russian Federation, as well as in the world as a whole, which is quite
understandable for various objective reasons. In Kazakhstan, there is almost twice as
much arable land per person as in Russia and nine times more than in the world as a
whole. The main agricultural production is concentrated on the areas of medium and large
rural producers; therefore, based on this economic reality, land management in
Kazakhstan should play a particularly important role in the development of agriculture in
these organizations. Selection of optimal solutions based on the preparation of the project
of on-farm land management and crop rotation system, increasing the economic
efficiency of agricultural land use taking into account environmental indicators by
organizing land use. The results of the study are given on the example of the production
cooperative "Kazakhstan", Merke district, Zhambyl region.

Annoramusi. Cratuctuka BcemupHoro OaHKa TNOKa3blBa€T BaXXHOCTh Pa3BUTHS
CEJIbCKOXO03SIMCTBEHHOTO IIPONU3BOJACTBA B CEJILCKON MECTHOCTH PeCHy6JIHKI/I Ka3aXCTaH,
rae npoxkuBaet 6osiee 40% HaceneHUs CTpaHbl U YUCICHHOCTh CEIIbCKOTO HaCEJIeHUS
MCIJICHHO ITPOAOJIKACT PACTH. 3emienonb3oBaHue B Ka3zaxcrane mMeeT CBOM OTINYHUS
OT APYTUX CTpaH, Hanpumep, Poccuiickont denepanyu, a Takke OT MHUpa B 1IEJIOM, UTO
BIIOJIHE OOBSICHUMO IO pa3HbIM 0OBEKTUBHBIM prurHaM. B Kazaxcrane namau Ha gyury
HaceJIeHUs TTOYTH BJIBOe OoJibie, ueM B Poccuu, 1 B AeBITH pa3 OoJbliie, 4eM B MUPE B
OEeJIIOM. OCHOBHOE€ CEJILCKOXO03SIMCTBEHHOE IMPOU3BOACTBO COCPCAOTOUCHO HA INIOIIAIAX
CPEAHUX M KPYIHBIX CEJIBCKUX TOBAPOIPOU3BOIUTENIEH; MOITOMY, MCXOIS U3 3TOU
HKOHOMHUYECKOM peabHOCTH, 3eMJICYCTPOCTBO B KazaxcraHne H0KHO UTPaTh OCOOCHHO
BaXXHYIO pOJIb B Pa3BUTHM CEJIbCKOTO XO3fAKcTBAa B 3TUX opraHuzaumsx. [logdop
OIITUMAJIbHBIX pemeHHﬁ Ha OCHOBC noaAroTOBKHU IIPOCKTa CUCTCMBbI
BHYTPHUXO3SMCTBEHHOTO 3€MJICYCTPOMCTBA i CEBOOOOPOTA, OBBIMICHUSI SKOHOMUYECKOMN
3(1)(1)6KTI/IBHOCTI/I HCIIOJIL30BaHUS 3eMEJIb CEJILCKOX03IMCTBEHHOI'O HA3HAUEHHUS C YU4C€TOM
DKOJIOTMUECKUX IIOKa3aTelieil 3a CUeT opraHu3alyn 3CMIICIIOJIb30BAHMA. PGSyJ'IBTaTBI
HCCIICA0BAaHMA IIPUBCACHBI HA IIPUMECPEC IMTPOU3BOACTBCHHOI'O KOOIICPAaTHUBA «Kazaxcran»
MepxkuHckoro pariona JKaMObUICKOH 00J1aCcTH.

Keywords: agriculture, land use, land management, crop rotation, on-farm project,

Kazakhstan.
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Introduction

Agriculture of Kazakhstan, integrated into the agro-industrial complex, is one of the
important sectors of the economy, which forms the food and economic security of the
country, as well as the labor and settlement potential of rural territories [1]. Compared to
other countries, Kazakhstan has a low share in the world's agricultural land (2.1%), but
the country has a share of arable land close to the global average (10.9%). Table 1 also
shows other indicators related to the development of Kazakhstan in the field of land use
and the rural environment. It should be particularly noted that organic agricultural
products are one of the important competitive advantages of the agricultural sector of the
economy of Kazakhstan [2]. The country has good prospects for the development of
agriculture, for example, the area of arable land per person, although it has decreased by
about 20% over the past 18 years, nevertheless amounts to 1.63 hectares, which is almost
twice as much as in Russia and nine times more than in the world.

Table 1 - Development Indicators: Land Use and Rural Environment

Indicators Years | Kazakhstan Information for
comparison:
Russia World
Rural population, % of total 2000 44 27 53
2018 43 26 45
Rural population growth (annual | 2018 1.1 -0.6 0.1
%)
Land area, sg. km thousands 2018 2,699.7 16,376.9 127,343.2
Forest area, % of land | 2000 1.2 49.4 31.2
Land area 2018 1.2 49.8 30.7
use Permanent cropland, % | 2000 0.1 0.1 1.1
of land area 2018 0.0 0.1 1.3
Arable land, % of land | 2000 11.2 7.6 10.8
area 2018 10.9 7.5 11.1
Arable land, hectares per person 2000 2.03 0.85 0.22
2018 1.63 0.84 0.18
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In the search for ways of rational land use, preservation of soil fertility and habitat,
it is impossible to do without an integrated approach to the territorial organization of
agricultural production. The creation of a land use management system that ensures the
sustainable development of land use requires careful justification and verification of
previously developed projects.

Research methods and materials

The purpose of the scientific work is to increase the economic efficiency of land use
through the scientifically based organization of the use of agricultural land and the
preservation of environmental sustainability objectives (using the example of a typical
economic object in Kazakhstan). Research objectives: general analysis of indicators of
land use and development of rural areas of Kazakhstan, development of projects of on-
farm land management based on the expertise of existing resources and the organization
of economic land use, ensuring environmental safety and increasing the competitiveness
of the studied economy. Various forms and methods of research were used in the work.
The object of the study is the production cooperative "Kazakhstan", one of the largest
farms in the Merken district of Zhamby! region. The main type of management is crop
production; an additional type of activity is dairy farming and some others. The study
used a consistent approach to a comprehensive assessment of land management measures
related to agricultural production and land protection, based on such research methods as
economic and statistical, computational and constructive, computer-aided design of land
management and others. The authors thank Kazakh, Russian and scientists from other
countries whose articles helped in achieving the goals and objectives of the study.

The research conducted under the leadership of T.l. Espolov comprehensively
examines the current state of land use in Kazakhstan. Scientists point out that one of the
main reasons for inefficient agricultural land use is a universal approach instead of
individual land use planning, which also includes landscape characteristics of the land
[3]. Land use planning tools and methods should help land users to choose land use and
management options that increase their productivity, support sustainable agriculture and
food systems, and meet the needs of society in harmony with the environment [4]. C. H.

Murray notes that land-use planning guidelines can be adapted to local conditions, for

681



International agricultural journal 6/2021

example, by listing the needs, tasks and responsibilities for a particular project [5]. There
Is a relationship between inter-farm and intra-farm land use, which is manifested in the
common goal - the creation of an organizational and territorial basis for the rational use
and protection of land resources [6]. It is important, according to some scientists, to
conduct, in particular, a complete inventory of agricultural land, for the complex spatial
organization of agricultural production and the development of optimal solution of land
management project [7]. The on-farm land management project should contribute to the
development of agrobiodiversity from monocultures to healthy agroecosystems by
integrating physical, biological, social and economic needs [8]. According to some
scientists, the need to develop on-farm land management projects will increase more and
more every year due to the accumulating negative processes in land use [9]. In addition
to guaranteeing the preservation of the ecological balance, land-use planning projects also
allow analyzing the role of institutional strengthening, the reliability of financial and
managerial structures, the availability of human resources, the focus of research,

technology transfer and network improvement [10].
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200 1148419 168.2 GG, 7 110.8 17.% 204.2 2432 .9
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2015 1A982.2 190,.6 2009,7 139.5 9,2 99,2 3592.5
2020 15878.4 194 .4 29051 163.6 15.2 126 31299.6

Figure 1 - Sowing areas of crops in Kazakhstan (thousands of hectares)
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(including rice) Potato Oilseeds Vegetables Sugar beet and other land
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2005 402,7 5,7 30,6 20,1 1,3 91,3
2010 2395 6,0 68,5 20,1 5,7 157,5
2015 256,6 8,6 91,2 26,1 54 199.8
2020 378,8 11,2 56,5 39 4,6 2316

Figure 2 - Sowing areas of crops in Zhambyl region (thousands of hectares)

The sowing area of Kazakhstan in 2020 amounted to 22582.3 thousand hectares,
thus it increased by 4137.1 thousand hectares compared to 2005. The total increase in
acreage of 22.4% was mainly due to 1036.5 thousand hectares of cereals (including rice)
and legumes, 2235.4 thousand hectares of oilseeds, 866.7 thousand hectares of fodder
crops and other land use, as well as other insignificant changes in the structure of acreage.
There is a tendency to decrease the share of cereals (including rice) and legumes in the
structure of sown areas over a 15-year period - from 80.5% in 2005 to 70.3% in 2020.
Nevertheless, this group of agricultural crops continues to occupy a significant share,
which cannot be considered optimal in the structure of sown areas.

Zhambyl region is one of the important agricultural zones of Kazakhstan. The
sowing area of Zhambyl region in 2020 amounted to 721.7 thousand hectares or 3.2% of
the corresponding area of the country. These indicators in 2005 were respectively 532.6
thousand hectares and 2.9%, which shows a positive trend in the development of crop
production in the region. The share of Zhambyl region is not as high as in some other
regions of Kazakhstan, for example, Kostanay region has 23.3% of the country's sowing
area, Akmola region has 21.9%, North Kazakhstan has 18.9%.

Zhambyl region can be recognized as a good example for other regions of
Kazakhstan regarding the improvement of the structure of sowing area and the use of on-
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farm land management projects as an effective tool for agricultural land use. In this
region, during the analyzed period from 2005 to 2020, the area of potatoes increased 2
times, oilseeds - 1.8 times, vegetables - 1.9 times, sugar beet - 3.5 times, fodder crops and

other land use - 2.5 times. During the same period, the area of cereals (including rice) and

legumes decreased slightly from 402.7 thousand hectares to 378.8 thousand hectares.

Thus, there is a better placement of crop rotations in the development of arable land in

Zhamby!l region compared to some other regions of Kazakhstan.

Figures 3 and 4 more clearly show the structure of the acreage of Kazakhstan and

Zhambyl region, the data obtained confirm the conclusions we have previously

formulated.

2005 2020
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Figure 3 - Structure of sowing areas in Kazakhstan (%)
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Figure 4 - Structure of sowing areas in Zhambyl region (%)
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Land management is the basis of the land resources management mechanism, which

allows to preserve sustainable and natural agricultural landscapes by organizing on-farm
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work, rational use and protection of land [11]. It is generally recognized that land as the
main natural resource, characterized by various quantitative and qualitative
characteristics and including the existing natural special force, has a great influence on
the development of the territory of an agricultural enterprise.

Results and discussion

The purpose of the land management project is to increase the economic efficiency
of land use through the scientifically based organization of the use of agricultural land
and the preservation of environmental sustainability objectives.

To achieve the goal, it was necessary to solve the following tasks: conducting an
examination of the natural and economic conditions of the production cooperative
"Kazakhstan"; developing projects of on-farm land management based on the
examination of existing resources and the organization of economic land use; ensuring
environmental safety and increasing the competitiveness of the economy, etc.

The object of the study is the production cooperative "Kazakhstan", one of the
largest farms in the Merken district of the Zhambyl region. The main type of economy is
agriculture, an additional type of direction is livestock and dairy [12]. The study used the
computational and structural method, the method of computer-aided design of land
management and a consistent approach to a comprehensive assessment of land
management measures related to the production of agricultural products and land
protection.

At the moment, according to the land management plan, the total land area is 9089
hectares, including arable land - 5567 hectares, hayfields - 80 hectares, pastures - 2845
hectares.

To increase the area of the most intense field, we use the transformation of the area
of the land plot. The converted area is 230 hectares, the transformation is carried out by
converting pastures into arable land. The payback period for capital investments in the
development of arable land is 3 years.

The value of the project on the organization of land use consists in a comprehensive
justification of design decisions, the essence of which is as follows: the project must be

prepared technically correctly, legally competent and economically profitable, have the
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ability to withstand negative impacts (reduction of soil fertility, deterioration of

environmental requirements, etc.) [13-15].

The structure of sown areas depends on the type and humus of the soil, agricultural

crops capable of obtaining high yields were designed on the most fertile lands (Tables 2,

3).
Table 2 - Placement of crop rotations during the development of arable land (option
1)
Crop rotation
o | | Share
| So 2884 H88; 8 Aeof | X
Agriculturalcrops | S8 Vg 509 Y J 59°.9 © g agricultural
8525\5%32@;%325 crop, ha total
<8 g2 g8 area,
o Sz ° =z ° = %
Z
Spring wheat - 1138 - 69 - - 207 4
Barley 613 500 | 300 1413 25
Winter wheat 100 | 214 | 764 | 109 | 537 | 211 1919 34
Silage corn - 69 - 36 - 110 215 4
Perennial grass 84 | 141 - 71 661 | 279 1252 22
Sugar beet 228 | - - - - - 228 6
Pure steam - - 333 - - - 333 6
Total area of crop 412 | 562 | 1710 | 285 | 1698 | 900 5567 100
rotation
Bonitet, average 33 | 25 20 25 | 186 | 25
score
Average distance, km | 2 3 5 15| 35 1

Table 3 - Placement of crop rotations during the development of arable land (option II)

Crop rotation
s 845222 82 Share
S{89%5 88 |5S Area of | of the
Agricultural crops S| 2F 28 €8 | g8 |agricultural | total
EE 295222 | 52 | crop,ha | area,
— O T g>“—gao Yo | ~a
s |¥Ngmo Yo |wo %
y Y . O y O . O
Z 212712 |2
Spring wheat - - - 162 - 162 3
Barley 283 | 356 | 731 | 302 1216 21
Winter wheat - | 352 | 427 - 787 1497 26
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Silage corn - - - 105 - 105 2
Perennial grass 317 | - - 911 - 1502 32
Sugar beet 400 | - - 331 - 082 11
Pure steam - - | 333 - - 333 5
Total area of crop rotation | 1000 | 708 | 1491 | 900 | 1698 5797 100
Bonitet, average score 33 | 25| 20 25 19

Average distance, km 3 2 5 10 3.5

The results of the study were compiled on the basis of the ecological and landscape
system of the area, the territorial organization of production. Schemes for the placement
of crop rotations are shown in the figure for options I, 11 (Figure 1,2).

Ax

Ax

Figure 5 - On-farm land management project (option I-on the left; option Il-on the

right)

The structure of the projected sowing area has a great influence on the soil fertility
of crop rotations. As a result of the projected works, the restoration of humus in the soil
does not require additional costs for further increasing fertility.

Two options for placing crop rotations are considered. At the same time, the number
of crop rotations changed from 6 to 5 crop rotations: grain grassy crop rotations with an
area of 900 hectares and grain grassy fallow crop rotations with an area of 1698 hectares.
To determine the cost of cargo transportation, the average distance was determined (Table
1, 2). The result of the second option is cost-effective, since crops requiring large cargo

transportation were located close to the points of production and storage of products.
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One of the indicators of the economic efficiency of the activities carried out under

the land use project is the share of agricultural land use, which is determined as follows:
K=5797/5567=1.04

Based on the qualitative changes in land use carried out by us and the final result

obtained, the land management project can be considered profitable.

Conclusions

The study showed that in modern conditions of agricultural production in
Kazakhstan, the role of the project of on-farm land management is increasing. This is
largely due to the need for sustainable development of land use and an effective state
policy in the field of agriculture aimed at significantly increasing the production of
agricultural products, both for domestic consumption and export. Despite the fact that
grain crops still prevail, there are some qualitative changes in the structure of sown areas.
Compared with other regions of Kazakhstan, Zhambul region has more productive data,
which explains the choice of the object of research.

The conducted examination shows that the following disadvantages occur in the land
use of the farm: low soil protection capacity of crops, instability of the humus balance
and shallow contour of fields. The work considered information about land resources and
land organization before the project was developed. The design solutions prepared on the
basis of the production cooperative "Kazakhstan", and the obtained economic and
environmental indicators indicate the intensity of agricultural production. As a result of
project works is proved the following: reduced the number of crop rotations by combining
of small arrays of 6 crop rotation for 5 crop rotation, converted to liquid land rangeland
with an area of 110 hectares and 120 hectares, the structure of sown areas changed,
respectively, the security feed increased by 40%. To reduce transport costs, several
options for placing crop rotations have been calculated, which makes it possible to save
transport costs twice. Due to scientifically-based crop rotations, gross production and
commodity productivity increased. In this regard, based on scientifically sound
management decisions and calculations, it can be concluded that the proposed design

solutions will provide an economic effect by maintaining environmental sustainability, as
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shown by the examination of the results of the intensity of agricultural land use of the
production cooperative "Kazakhstan".
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