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» Abstract. Agriculture is a key sector for people’s livelihoods in Kyrgyzstan, which highlights the role oflocal people’s
perceptions of agricultural practices and optimisation of land use management. The purpose of this study was to
assess the understanding of land use practices by local residents in four districts of the Southern Issyk-Kul. The level
of awareness of sectoral issues was investigated by randomly selected farmers. The study found that modern farmers
are aware of the existing problems and their contribution to the decline in agricultural productivity and increased
vulnerability to environmental change. It was generalised that the solution of the problem under study requires
practical interaction between government agencies and farmers aimed at providing the necessary information and
resources for adaptation to climate-oriented agricultural practices. The potential of innovative precision farming
technologies in the context of the studied issues was analysed. An important problem of the lack of a mechanism for
the exchange of agricultural knowledge between farmers was identified, as it is difficult for them to determine where
and from whom to gain experience. It was substantiated that the integration of agricultural consulting elements into
the environment of farm operation has the potential to significantly stimulate the positive dynamics of agricultural
development. Such an approach would allow for the most accurate selection of optimisation measures, which would
affect the economic efficiency and environmental performance of farming. The practical value of the results of the
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study is seen in the possibility of using them to mitigate the process of adaptation of agricultural production in

developing countries to inevitable climate change

» Keywords: soil; land use practices; perception; precision farming; agricultural consulting

» Introduction

Agriculture is an important sector in the livelihoods of the
majority of the people in Kyrgyzstan. Kyrgyzstan’s agricul-
tural land can be divided into three main categories: ara-
ble land (7%), permanent meadows and pastures (48%),
and forested areas (3%). Livestock plays a crucial role as
a primary source of income for all rural residents (Kyr-
gyzstan country profile, 2021). Trends in the development
of a modern integrated society prioritise organic produc-
tion and the environmentalization of agricultural pro-
duction technologies. In developed countries, numerous
campaigns are being effectively implemented to adapt the
agricultural sector to climate change, ecologise the agri-
cultural sector, and decarbonise technical solutions in the
industry, most of which involve a systemic transformation
of the development strategies of agricultural enterprises
participating in the market, especially the international
market. In the context of Kyrgyzstan, the need to create
significant competitive advantages in accordance with the
new environmental and economic environment of social
development deserves special attention today. The agri-
cultural sector is developing within the framework of the
strategy of prioritising sustainable development, which
requires the gradual integration of precision and organic
farming systems.

The analysis of publications on the subject matter
suggests that modern researchers are focused on finding
alternative technological opportunities in the agricultur-
al sector that would allow them to more actively promote
national agricultural progress in a manner complementa-
ry to the principles of sustainable development (Mahar-
ramova, 2023). For example, G. Jalilova (2018) investigated
the specifics of organic farming in Kyrgyzstan, focusing
on the analysis of the factors of climate change impact on
crop production. The researcher analysed potential envi-
ronmental risks to the adaptive capacity of agroecosys-
tems. In the system of mitigating the negative impact of
destructive climate dynamics, optimisation of production
organisation, introduction of innovative technologies and
advanced technological processes is of paramount impor-
tance (Identification of agroecological..., 2018).

Researchers R. Orozakunova & E. Baibagyshov (2019)
considered technologies for intensifying the level of agri-
cultural productivity through the integration of innovative
technological solutions as the basis for optimising their
position in the market and maximising their use. The study
by J. O’Connell & P. Kiparisov (2018) proposed a stage-
by-stage process of transition from traditional to organic
forms of agricultural production, highlighted functional
and structural elements and main parameters. A number
of research papers by contemporary researchers, in par-
ticular, D. Glover et al. (2019) presented the criteria for
assessing the effectiveness of modernisation measures of
environmental, socio-economic, and managerial orienta-
tion aimed at intensifying the process of decarbonisation
of agricultural production in different regions. Along with
this, J. Clapp & S. Ruder (2020) pointed out the environ-
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mental orientation of organic agriculture, substantiated
the need to implement decarbonisation technologies, and
identified priority vectors of adaptation of the industry in
the context of global climate change. Continuing this top-
ic, the study by K. Henryson et al. (2019) emphasised the
difficulties of implementing innovative agricultural tech-
nologies in a crisis economic environment.

Despite the considerable scientific efforts of research-
ers in this area, the issues of developing programmes to
effectively stimulate the modernisation of the agricultural
sector in Kyrgyzstan remain fragmented, including the ef-
fective management of the strategic development of the
sector using the capabilities of economic and legal instru-
ments. Among the ways to solve these problems, the most
effective, along with internal and external investment in
promising agricultural projects, in particular in the farm-
ing sector, implementation of successful international
practices, and establishment of mechanisms for financing
organic production projects, is the awareness of modern
farmers of the need to modernise approaches to agricul-
ture in view of global climate change (Tanchyk et al., 2024).

The agricultural sector in Kyrgyzstan faces the urgent
need for modernization and integration of sustainable
practices, including precision and organic farming, to
remain competitive in the global market amidst climate
change challenges. The purpose of the study was to assess
the level of awareness of climate change issues in land use
practices of local residents in four districts of the Southern
Issyk-Kul. The process of achieving this goal involved solv-
ing a number of tasks: to investigate the level of awareness
of sectoral issues by randomly selected farmers; to identify
existing problems and their contribution to a decrease in
agricultural productivity, increased vulnerability to envi-
ronmental changes; to substantiate the need to integrate
agricultural consulting into the farm environment to im-
prove the economic efficiency and environmental perfor-
mance of farming.

»Materials and methods

The study was conducted between June and October
2020 in four regions in the Southern Issyk-Kul lake: Jeti-
Oguz, Aksuu, Tup, and Issyk-Kul districts, which have a
combined population of 253,204 inhabitants (The popu-
lation of the Kyrgyz..., 2020). The proposed plan for data
collection and analysis represented the level of farmers’
understanding of the problem and its impact on their
operations, and identified ways to optimise the situation.
To this end, a thematic analysis was carried out, focusing
on farmers’ perceptions of the economic consequences.
The dynamics of certain indicators of agricultural produc-
tion in the historical context was presented. These data
were assimilated with the data from the farmers’ survey
to identify the dependence of production volumes, its
quantitative and qualitative parameters, and, accordingly,
economic efficiency, on the level of farmers’ awareness of
the main aspects of climate change impact. The sample




size was 40 farmers and was limited in this aspect due to
COVID-19 restrictions. The sample was represented by
representatives of farms in regions of different speciali-
sation and size. Qualitative data from open-ended ques-
tions were analysed using thematic analysis. The variance
analysis was used to analyse the quantitative data. Statis-
tical sources of information were used, in particular, data
from the Agriculture (n.d.) on agricultural production in
the region under study, indicators of economic efficiency.
In addition, reports by Food and Agriculture Organization
(FAO) (2022) and policy documents related to agriculture
in Kyrgyzstan and, in particular in the Southern Issyk-Kul,
were used (The United Nations..., 2017).

The questionnaire survey of farmers was conducted
in four districts of the Eastern Issyk-Kul region in the form
of open and closed questions. The questionnaire covered
a wide range of information, including household and
land ownership characteristics, agricultural production
systems, perceptions of land use practices, soil improve-
ment methods and familiarity with modern agricultural
technologies (Tables 1 and 2). The questions were as fol-
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lows: “Is climate change having a significant impact on
farmers’ livelihoods?”, “How do you predict this impact
and related changes in the future?”, “Do you feel the pres-
sure of pests and diseases increasing?”, “Has there been a
decrease in income due to climate change over the past
two years?”, “How aware are you of the benefits of preci-
sion farming technologies?”. In total, 40 farmers with di-
verse backgrounds were selected using random sampling
techniques. The interviews were conducted in Kyrgyz
language, as all respondents were Kyrgyz speakers. At the
beginning of each interview, respondents were informed
that participation was voluntary. Initially, plan was to col-
lect more data, aiming for a minimum of 20 respondents
from each district. However, this became unfeasible due
to COVID-19 restrictions in the country. A comprehen-
sive analysis was conducted to address the defined objec-
tives and questions. The results are presented in terms of
qualitative and quantitative indicators, including tables,
graphs, figures, and descriptive statistics. The statistical
package for the social sciences 22 was used to analyse the
informative data.

Table 1. Demographic factors of respondents and land distribution in study site

Factor Classification n=40 Distribution
20-40 19 47.5%
Age
40-65 21 52.5%
Male 31 77.5%
Gender
Female 9 22.5%
Secondary school 9 22.5%
Education College 13 32.5%
University 18 45%
State workers 16 40%
Profession Self-Employers 8 20%
No extra job 16 40%

Source: summarised and systematised by the authors

Table 2. Land distribution of farmers-respondents in study sites

Land property Classification Land distribution for 1 household
Total land 2.98
Land area ha (mean) Irrigated land 2.38
Rainfed land 0.6

Source: summarised and systematised by the authors

All survey participants were informed about how their
anonymity is ensured, they were aware of the purpose of
the survey, how the data they provided will be used, and
the risks involved. The research was conducted in accord-
ance with the rules of the Declaration of Helsinki (1975).

» Results
Agricultural products and land management practices.
Based on the results, the primary food crops in the study

site include wheat (43%), clover and sainfoin (80%), pota-
to (58%), and barley (50%). Sugar beet, corn, and garlic are
also grown in this region; however, respondents reported
not producing these crops between 2017 and 2019. While
bean products are not commonly grown, a few farmers
have begun cultivating them due to their popularity in
other regions for export, rather than for their role as nu-
trient-fixing activators or as a source of the healthiest pro-
tein for personal consumption (Fig. 1).
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Figure 1. Produced agricultural products between 2018-2023, % of respondents

Source: Agriculture (n.d.)

Various land use practices are employed by farmers
on their plots, including crop rotation (72%), the use of
organic fertilisers (72%), and the application of mineral
fertilisers (potassium, phosphorus, and nitrogen), as well
as the use of herbicides and pesticides (25-40%). Upon
closer examination of the crop rotation scheme, where
the results for three years showed considerable similarity,
the reliability of the crop rotation scheme is questionable.
However, any significant relationships between independ-
ent variables (sex, age, etc.) and plot size in relation to the
crop rotation scheme for agricultural products were not
identified. Furthermore, 12% of farmers practice mulch-
ing to conserve soil moisture and enhance soil fertility.

I don’t have problems 38
Lack of planning 5
I can not store my harvested crops
I can not sell my harvested crops
Low productivity of crops
Shortage of water
Lack of best crop varities

0 10

Unfortunately, they do not achieve positive outcomes due
to cattle grazing from late autumn to early spring. Nota-
bly, all respondents (100%) confirmed this situation, with
approximately 63% of them asserting that cattle grazing
negatively impacts soil health through trampling.

The next question focused on the challenges they
face in farming. The major problems identified were a
scarcity of water during the high season (60%), limited
access to improved crop varieties (38%), and poor mar-
keting of harvested products (38%). Additionally, 5% of
respondents mentioned that they lack sufficient agricul-
tural techniques and rely on observing other farmers’ ac-
tivities (Fig. 2).
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Figure 2. Challenges of farmers in farming, % of respondents

Source: Agriculture (n.d.)

Subsequently, authors inquired about irrigation
scheduling in farmlands. As a result, 42% of respondents
reported irrigating their land twice per season, while 32%
of respondents have access to irrigation water once per
year, especially in the Ak-Suu region.

Food security and income from agricultural prod-
ucts. The results show that 78% of respondents sell their
agricultural products. Among them, 55% sell their har-
vest directly to wholesalers from their farms, while 32%
of farmers sell at regional markets or even in Bishkek.
The primary products for sale include potatoes (averag-
ing 16,000-17,000 kg/ha), wheat (1,800-2,500 kg/ha), and
sainfoin or alfalfa (2,000-3,000 kg/ha).

Additional questions were asked regarding their earn-
ings over the three years (net income). Most farmers found
this question relatively straightforward yet sensitive; con-
sequently, only 50% of respondents were willing to share
their incomes. Interestingly, some farmers who utilise up
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to seven hectares of land also reported more or less the
same income figures (Fig. 3).

The next question was about whether they have addi-
tional income at home. Overall, 95% of farmers confirmed
that they are involved in livestock farming within their
households. Additionally, 40% of the respondents work
for the government, and 20% of farmers are engaged in
small-scale businesses or provide various private servic-
es. Therefore, no farmer solely focuses on farming; almost
all farmers are involved in different activities to secure
enough income to support their livelihoods.

Furthermore, the study explored the strategies farm-
ers intend to employ to cope with climate change on their
farmlands. As a result, 50% of farmers indicated that they
need to prioritise the improvement of irrigation facilities
and the selection of drought and pest-resistant crops.
Approximately 43% of respondents recognised the sig-
nificance of soil health and fertility as key concerns in a




changing climate. Some farmers (18%) mentioned their
intention to focus on livestock management, while 3% of
250,000
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respondents expressed a potential inclination to discon-
tinue farming in the near future (Fig. 4).
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Figure 3. Income of farmers from agricultural products in between 2019-2023, soms

Source: Agriculture (n.d.)
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Figure 4. Future plans of farmers in their farmlands towards climate change, % of respondents

Source: Agriculture (n.d.)

Evidently, the economic implications of climate
change for agriculture in the Southern Issyk-Kul are rep-
resentative of global trends in this area. Reduced precipi-
tation and uneven distribution caused by climate change
could potentially lead to a shortage of water for irrigation.
The level of grain production is significantly reduced. Cli-
mate change is shifting the dynamics of the traditional
production structure and agricultural technologies. The
soils of the Southern Issyk-Kul are facing a potentially
dangerous situation, as drought conditions are leading to
an increase in the risk of soil degradation.

Farmers’ adaptation strategies to these changes
demonstrate the effectiveness of crop rotation. Crop rota-
tion is seen as appropriate in the context of livestock de-
velopment, which involves sowing fodder crops that are
less draining on soils (Tykhonova et al., 2021). Thus, sup-
port for the livestock sector, including at the state level,
is currently needed. Another problem is the lack of effec-
tive monitoring and control of soil conditions. Currently,
a number of farmers emphasise the importance of using
modern irrigation technologies, which is the main avail-
able means of adapting to aridity due to climate change
on a global scale, ensuring that yields are maintained and,
consequently, producer incomes increase (Miroshkina &
Borko, 2023). A separate problem is financing the mod-
ernisation or construction of irrigation systems, as the ex-
pansion of irrigated areas costs an agricultural producer
about USD 2.6 thousand per hectare (Kyrgyzstan country
profile, 2021). The difficulty of predicting the factors of
climate change impact on the factor intensity of agricul-
ture, its profitability, and economic efficiency is caused by

the low level of implementation of scientific and practi-
cal developments on adaptation of the economy to global
environmental dynamics, despite Kyrgyzstan’s active inte-
gration into the global economic system. The amount of
expected losses will vary depending on the ability of mod-
ern farmers to effectively adapt their farming to climate
change. In this regard, the primary focus should be on di-
versifying agricultural production, applying energy-saving
technologies, and adjusting crop production processes.
The distinctive feature of modern technologies in
agricultural production is a precise scientific approach
to active influence on crops and soil parameters through
the integration of precision land management and organ-
ic production systems. This approach ensures high pro-
ductivity and yields of farmland. The implementation of
precision farming technologies in the agricultural sector
of Kyrgyzstan to increase the level of resilience to destruc-
tion should include the development of a system of mon-
itoring, control, data collection and analytics, an effective
management paradigm based on innovative solutions, in-
cluding the creation of electronic field maps.
Accessibility of information, knowledge manage-
ment and financial facilities. According to the survey,
95% of farmers have internet connections, while 5% reg-
ularly follow television and radio channels. Therefore,
all farmers have access to information, but not neces-
sarily to proper agricultural knowledge, as some farm-
ers have mentioned. Furthermore, also was investigated
the respondents’ participation in educational activities
related to farming, livestock, horticulture, and milk pro-
duction. About 58% of farmers mentioned that they have
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participated in various workshops organised by the Dis-
trict Agricultural Development Department in collab-
oration with non-governmental organisations such as
“Agrolead”, “Rural Advisory Services”, or other initiatives.
Additionally, open-ended questions were used to deter-
mine whether farmers utilise credit facilities for agricul-
tural development. In general, 48% of respondents take
advantage of these opportunities.

However, many farmers noted that these credits are
not always accessible to everyone and often depend on
decision-makers at the Local Self Government level (Ai-
yl-Okmotu). The leading credit organisations mentioned
were Ayil-Bank (6-10%), the Kumtor credit system (up to
50,000 soms only — 7%), and other institutions like “Cash
and Savings Company” bank and Bakai-Bank with similar
loan rates. Moreover, the authors inquired about the re-
spondents’ willingness to enhance their practical knowl-
edge. As a result, the primary interest lies in acquiring
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knowledge about advanced agricultural technologies such
as greenhouses, value chain systems, or organic farming
(68%). This was followed by livestock management, with
a particular focus on the best breeds and veterinary ser-
vices (33%). Other areas of interest include the selection of
drought-resistant crops and varieties, pest management,
and addressing other external factors (23%). Soil fertility
(15%) and advanced horticultural techniques (10%) are
listed among as important fields to learn (Fig. 5). Further,
the final question pertained to the necessary facilities for
farmers in general. Consequently, 43% of farmers indicat-
ed that local farmers need a continuous knowledge-shar-
ing mechanism (resource centre), 33% suggested the
availability of agronomists and veterinary technicians at
the LSG level, who can guide farmers in monitoring, eval-
uation, and planning. Meanwhile, 28% of respondents
mentioned the need for the organisation of agricultural
logistics centres.

Know-how technologies
Livestock management

m Land fertility
Resistant crops and varieties
Development of horticulture
Effective irrigation system
Bee keeping

m [ do not know

Figure 5. Willingness of farmers to learn

Source: Agriculture (n.d.)

It is obvious that climate change affects the sustain-
ability of agroecosystems, which is especially noticeable
in the transformation of conventional crop production
to organic. The best preventive way to minimise the de-
structive ploughing of land affected by farming activities
is currently seen as a buffering approach — the creation of
field protection strips to regenerate areas and protect bio-
diversity (Lacoste et al., 2022). Another necessary techno-
logical measure within the concept of precision farming is
the use of special crop rotations. Irrigated land should be
based on crop rotation with plant species that are able to
guarantee preventive fertility protection (Clapp, 2021). Ef-
fective implementation of the adaptation policy requires a
number of managerial, financial, and technological meas-
ures, including those at the national level. These include
providing agricultural producers with access to innovative
opportunities in the areas of organic farming, farming
technologies, certification and quality standards, grants,
investments and partnerships, international programmes,
and consultancy. A modern communication strategy to
raise awareness among farmers requires the integration of
an agricultural consulting system, stimulation of scientific
and practical research and implementation of innovations
in the field of organic farming (Gras & Caceres, 2020; Al-
dieri et al., 2021).

The basic concept of the modern approach to the
development, implementation and improvement of the
strategy of innovative development of farms in the con-
text of climate change adaptation covers several key
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areas of activity. Firstly, the technological and technical
direction involves monitoring, accumulation, processing,
and control of informative data and diverse information
on the state of the environment, productivity of farming
methods, economic efficiency of agricultural activities,
and effectiveness of the introduction of new technologies,
technical means, and crop rotation principles. Secondly,
the scientific and legislative aspect includes clarification
of the legal and regulatory framework for farming, explo-
ration of investment opportunities, use of grants and in-
ternational support, modelling and forecasting of poten-
tial legislative changes, and research of successful foreign
practices. Ultimately, the human resource aspect focuses
on the use and development of regional farming potential,
motivation to farm, incentives from local authorities, and
agricultural advice.

» Discussion

The findings of the study indicate that farmers have
knowledge about the existing challenges related to cli-
mate change, including adaptation in land-use practices
and the factors contributing to land degradation. The re-
sults highlight that the most significant concern for farm-
ers is the shortage of water. Kyrgyzstan plays a crucial role
as a major water supplier for the region. Moreover, water
management presents a challenge for agricultural devel-
opment because water supply often does not align with
seasonal needs, primarily due to organisational and man-
agement issues. Access to quality seeds for agricultural




products is another major issue. Farmers frequently per-
sist in using seeds long after their productivity has dimin-
ished (Shahini et al., 2023).

The absence of a crop rotation scheme is a major con-
tributor to land degradation on farms (Mero et al., 2023).
Crop rotation is a fundamental agricultural strategy that
enhances nutrient availability, controls pest cycles, im-
proves soil composition, and helps combat biodiversity
loss. Recent research suggests that crop rotation schemes
can optimise energy use efficiency, preserve or enhance
fertility, reduce chemical use, and decrease greenhouse
gas emissions (Khakbazan et al., 2019; Liang et al., 2019;
MacLaren et al., 2021). According to Crop rotation and its
importance in improving soil fertility and protecting soils
from erosion (2018), Kyrgyz farmers increased crop yields
by up to 20% by implementing crop rotation schemes in
their farmlands within pilot projects. Organic mulching
has been a long-standing practice in various regions of
Kyrgyzstan. However, other mulching systems (like com-
post, rubber, plastic, or gravel) are rarely used. In select-
ed site, only organic mulching is practiced, but it has be-
come less effective due to livestock overgrazing during the
off-season (Steinke et al., 2020; Volanti et al.,, 2021).

The findings of contemporary researchers (Yin et
al., 2022) synergise with the results of this study. In par-
ticular, they have highlighted a significant issue: there is
a lack of a mechanism for sharing agricultural knowledge
among farmers, and they struggle to identify where and
from whom to learn. The training of farmers in crop and
livestock management primarily falls under the respon-
sibility of the District Agricultural Development Depart-
ments within this ministry. These departments organise
seminars on agricultural development, covering crop pro-
duction and livestock breeding, at the beginning of each
agricultural season in Local Self-Governments. These
seminars feature information provided by specialists
from these departments and the Plant Quarantine and
Veterinary Control from the Veterinary Services Depart-
ment. The topics are chosen based on the interests and re-
quests of farmers, though the extent of these activities de-
pends on the ministry’s financial resources. Agrolead and
FAO (2022) report that 95% of extension services to farm-
ers are carried out by international donors and projects.

According to D. Rose et al. (2021), Local Self-Govern-
ment is responsible for connecting farmers with District
Agricultural Development Departments through village
leaders. However, this mechanism does not always effec-
tively inform farmers about upcoming seminars or work-
shops, as reported by many farmers. Therefore, there is a
pressing need to establish agricultural centres at the Local
Self-Government offices across the country. These cen-
tres would provide all farmers with the skills necessary for
farming, efficient water resource management, income
generation, and adaptability to climate dynamics. For
example, an agroforestry training centre was established
in 2021 in Kara-Bak Local Self-Government in Batken re-
gion, in collaboration with the local non-governmental
organisation “Agents of Changes”. This centre serves as an
educational hub and resource centre for all farmers. Alter-
natively, appointing an agronomist at the Local Self-Gov-
ernment level, who can take on the responsibility of im-
parting advanced agricultural knowledge to farmers and
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providing day-to-day support to those in need, would also
be a viable solution.

According to L. Rocchi et al. (2020), strategic plan-
ning of innovative and technological development of ag-
ricultural enterprises is positioned as a priority strategic
area of modern management systems of agro-ecological
landscape complexes and increase of economic efficien-
cy of agricultural activities. This approach, according to
researchers, would allow for effective and rapid adapta-
tion to new competitiveness requirements, including the
transformation of agricultural activities in accordance
with global market dynamics, product quality require-
ments and environmental guarantees.

In the process of implementing the research by A. Rai-
han et al. (2022), it was emphasised that the innovative
modernisation of farming activities in actively developing
countries should be based on the gradual replacement
of extensive methods of land cultivation with intensive
methods, which is in line with the principles of sustaina-
ble agricultural development. The researchers have iden-
tified the effectiveness of integrating successful practices
of international experience, investment and grant funds
for the development of organic farming and precision
land use systems. It is worth agreeing with the research-
ers on the expediency of these measures in the context of
optimising agricultural activities at a low level of overall
socio-economic development and identifying adaptive
reserves.

The economic impacts of climate change on agricul-
ture were analysed by E Caffaro et al. (2020) in the context
of the specifics of Italy as a representative country of the
modern world community, which is open to innovations
in agriculture, but expects practical economic results from
them. Italy’s experience shows similar results to the find-
ings of the current study, indicating the need to raise farm-
ers’ awareness, including through agricultural profession-
al advice, of the possibilities of adapting farm production
to global climate change.

Based on the findings of E Farrokhi & H. Pellegri-
na (2023), it was found that the main approaches to the
process of forming competitive market advantages in
farming activities under conditions of drought and dis-
ruption of precipitation and hydrology due to destructive
changes in climate factors. According to the researchers,
they are based on the principles of rationalisation and
diversification. The researchers assure that the synergy
of managerial and technological innovation measures,
the introduction of monitoring and control systems can
minimise the negative impact on natural resources, while
increasing the quality and quantity of farm production, its
profitability and economic efficiency.

According to X. Yang et al. (2021), the paradigm of ag-
ricultural production modernisation to ensure innovative
strategic development of the industry is to ensure the sus-
tainability of farming activities in the concept of maintain-
ing a stable and fair income for producers, increasing their
competitiveness; climate-oriented adaptive agriculture,
mitigating the effects of climate change. This strategy re-
quires, in turn, the modernisation of farming based on dig-
italisation, consulting and the active exchange of practical
knowledge and skills. The results of scientific research are
convergent with the conclusions of the current study on
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the direct dependence of the economic efficiency of agri-
cultural production on the level of its adaptability to glob-
al environmental dynamics — primarily climate change.

As stated by S. Ruzzante ef al. (2021), the purpose of
a promising study in this area is the development and in-
tegration of innovative monitoring capabilities. It is con-
sidered today as the basis for the production of analytical
information on the search for resources to increase com-
petitiveness, investment in agriculture based on regenera-
tion and sustainable land use.

»Conclusions

The assessment of local people’s understanding of land
use practices in four districts of the Southern Issyk-Kul,
in synergy with the analysis of economic aspects, repre-
sents the level of farmers’ awareness of the problem and
its impact on agricultural activities, and identifies ways to
optimise the situation. When asked how farmers intend to
combat climate change on their farmland, 50% of farm-
ers said they need to prioritise improving irrigation facil-
ities and selecting crops that are resistant to drought and
pests. Approximately 43% of respondents recognised the
importance of soil health and fertility as key concerns in
the face of climate change, with some farmers (18%) indi-
cating that they intend to focus on livestock management,
while 3% of respondents expressed a potential inclination
to stop farming in the near future.

The main interest of farmers, according to the survey,
is to gain knowledge about advanced agricultural technol-
ogies, such as greenhouses, value chain systems or organic
farming (68%). This is followed by livestock management,
with a particular focus on the best breeds and veterinary
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» AHoTauifl. CIbChbKe rOCIIOJapCTBO € KJAYOBHUM CEKTOPOM /s 3abe3mnedeHHst 3aco0iB 0 iCHYBaHHS JIIOEH Y
Kupruacrani, mo miIKkpecaoe poib CIPUUHATTA MICIIeBUM HAaceJeHHSM CLIbCbKOTOCIOAAPCHKUX MPAKTUK Ta
onTuMisaril ynpaBJliHHs 3eMJIEKOPUCTYBAaHHAM. MeTO0 IILOT0 JOC/iIKeHHs OyJI0 OI[iHUTH PO3YyMiHHS MPaKTUK
3eMJIEKOPUCTYBAHHS MiCIIEBUMHU SKUTEJSIMU B 4OTUPHOX paiioHax IliBnenHoro Iccuk-Kysmio. PiBenb obisHaHOCTI
3 rajy3eBUMU IHUTAHHAMU JOCJIJKyBaBCsA 3a [OIOMOIOI0 BHUIIANKOBO oOpaHux ¢epmepis. ociigkeHHs
TMOKAa3aJIo, 10 CyYacHi (pepMepH yCBiTOMJIIOIOTH iCHYI0Yi TPOOJIeMU Ta IXHill BHECOK Y 3HMKEHHSI TPOAYKTUBHOCTI
ClJIBCBKOr0 IOCIOJAPCTBA Ta MifABUINEHHSA BPa3J/IMBOCTI 10 3MiH HABKOJIMIIHBOIO CepeJOBHINA. Y3arajabHEHO,
1[0 BUpillleHHA XOCJiIKyBaHOI mpobJseMu moTpebye MpaKTUYHOI B3aeMofii MiK JepKaBHUMHU OpraHaMy Ta
¢epmepamu, cripsAMOBaHOI Ha HAJaHHsI HeoOXigHOI iH(popMaii Ta pecypciB 1151 afanTaiii 10 KJIiMaToOOpieHTOBaHUX
CiJIBCBKOTOCIIOIapChKUX IPaKTUK. [IpoaHasisoBaHo MoTeHIIia/l iHHOBAI[iHHUX TEXHOJIOTIN TOYHOTO 3eMJIepo0CcTBa
B KOHTEKCTi [IOCJiIKyBaHOI NpoOJieMaTHKY. BUSABIEHO BasK/IMBY NIPOOJIEMY BiJCYTHOCTI MeXaHi3My 0OMiHY
CUTBCHKOTOCIIOIAPCHKUMU 3HAHHAMH Misk (pepMepaMu, OCKIJIbKY IM CKJIaJHO BUSHAYUTH, Je i BiJ KOro oTpuMaru
nocBim. OOrpyHTOBaHO, IO iHTErpalis eJeMeHTIB CLIbCHKOTOCIOAAPCHKOTO JOPATHUIITBA B CEpeIOBUIIE
¢yHKIIiOHYBaHHA (hepMePCHKUX FOCIIOAAPCTB Ma€ MOTeHIIia AJIs1 CyTTEBOTO CTUMYJ/IIOBAaHHSA IO3UTUBHOI TUHAMIKHI
PO3BUTKY CL/IbCHKOTO rocriogapcTsa. Takuii migxia 103BOJIUTE HAWOI/IBII TOYHO NiAibpaTy onTUMi3aniiiHi 3axonu, ki
BIJIUBATUMYTh Ha EKOHOMiUHY e(peKTUBHICTh Ta €KOJIOTiUHY Pe3yJIBTaTUBHICTh BeJeHHSI ClJIbCHbKOT0 FOCIOapCTBa.
[TpakTuyHa IiHHICTb pe3yJIBTATiB JOCJIIKeHHs MO0JAra€ Y MOYKJIMBOCTI iX BUKOPUCTAHHSA JJIs1 IOM SIKILIEHHS
IpoIiecy aganTarnii CiIbCbKOTOCIIONapChKOT0 BUPOOHUIITBA B KpaiHax, [0 PO3BUBAIOTHCS, 10 HEMUHYYHUX 3MiH
KJIIMary
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