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Giintimiizde, saghkli ve siirdiiriilebilir gida kaynaklarina yonelik artan egilimle birlikte, H6 Tuba Aslan Kagakozer
modern bugdayin atalar1 olan siyez (Triticum monococcum), emmer (Triticum dicoccum) ve
aya 2023).

yisina gore 3 gruba ayrilir. Bunlardan Emmer-
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kavuzlu bugday (Triticum spelta) tiirlerine olan ilgi giderek artmaktadir (Sira
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Kavilca (Triticum dicoccum L.) (2n=28. AABB) son zamanlarda yeniden kiiltiire alinan ilkel Mehmet Erhan GORE
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(antik, atasal) bir kavilca bugday ¢esididir (Ozgéren ve Isik 2023).
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H6-Pelin ERTURKME!

INTRODUCTION
The Commonwealth of Independent States (CIS) was established in order to fill the gap in
international authority that emerged over the vast temitory of this country after the

collapse of the Soviet Union and to continue the
possible member countries (Loukoim

cooperation betw
Tiusanen and Kinnunen, 2005). It is a political and economic community established with
th, of 11 countrics. P countries; Azerbaijan, Armenia
Belarus, Kazakhstan, Moldova, Kyrgyzstan, Russia, Tajikist: mstan, Uzbekistan
\d Ukraine (Eren, 2012; Saracoglu and Kortan, 2014). The location of CIS countries in
the world can be seen in Figure |

ova

Ql e |

gu Alp[Batak

Enerji kaynaklarinin giderek azaldigi ginumuzde nafus artisina paralel olarak
gittikge artan cok katli yapilasma, ozellikle enerji kaynaklarinin yaklasik yariya
yakininin binalar tarafindan kullanildigi gercedi gz éninde bulunduruldugunda
etkin enerji kullanimina dayali, ekolojik bina tasarimlaninin 6n plana ¢ikmasina
sebep olmustur.

Yesil alank y y 1 fizyolojik ve psikolojik ysnden
olumlu katkilan tartisilmaz bir gergektir. Bu nedenle kentsel rekreasyon alanlan
disinda kentlerde yapi disey yuzleri, aviular ve balkonlar gibi potansiyel yesil
alan kullanim bolgeleri iinde nem dan biri de cati y

auenNbiil yua

H6- AYSENUR A.

H6 Tuba A Kagak y H6- AYSENUR AKBANA

GIRIS

Bitkisel Uretimde hastalik ve zararlilarla micadele edilmediginde yaklasik olarak %30

35 oraninda Grtin kaybinin yagandig: bilinmektedir.

zararh mica alternatif v,

agroekosistemi korumaktadir.

Biyoteknik miicadele yontemi igerisinde san yapigkan tuzaklar hem zararhilann
popilasyon degisimini belirlemek, hem de kitlesel yakalama amaciyla farkh
calismalarda kullaniimaktadir (Kavak et al., 2020; Ozgen et al; 2013; Ozgen et al;
2020)
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Water-agar: for pure culture H6-Samet MISIR
mycelial growth
Rye-A Medium: for maintain growth colony Mehmet Erhan GORE

H6-Fatih AYDIN
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BEYPAZARI HAVUG SUNUMU Paris Kongre - PowerPoint unvon [l] @
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-
= Kok sebzelerden biri olan havug, vitaminler, mineraller, antioksidanlar ve lif HE6= AYSENUR AKBANA
- basta olmak Gzere esitli besin maddeleri isermektedir. icerdigi besin
maddeleri insan sagglig acisindan oldukca 8nemlidir. Bu &zellikleri nedeniyle H6- Duygu Alp Baltakesmez
\ diinyada ve Tarkiye'de yaygin olarak dretilen ve tiiketilen sebzelerden biridir.
H6 Tuba Aslan Kigukozer
- Ha E ata 2 2 E e 2 a8
Havug bitkisinin anavatani Asya kitasi olmakla birlikte Himaleya Dag H6-Fatih AYDIN
| silsilesinin Hindikus Daglari ile birlestigi bslgeden geldigi Rusya, Hindistan,
Afganistan, Pakistan ve Anadolu’da killtdre alindig: varsayiimaktadir
- - H6-Pelin ERTURKMEN
= Buradan yola cikarak Turkiye’nin de havucun anavatani olarak kabul H6-Samet MISIR
edildigini séylemek mimkandar.
= - Mehmet Erhan GORE
P
¥
g Not eklemek igin tilayin
3 Torkge (Torkiye) G Erigllebilirtic Snerilere 98z at Notiar B Agkiamata — BIKNIOUMTE 3BYK ANA BCex
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LAMINITIS AND NUTRITIONAL MANAGEMENT IN HORSES

Dr.Gulsah Kaya Karasu >
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Kirgizistan ‘da Sebze Olarak Tiiketilebilen Otlar

Edible Plants Used as Vegetables in Kyrgyzstan

Dilbar SATINBEKOVA
Melek KUL BASARAN
Assoc. Prof. Dr. Eren OZDEN
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KIRGIZISTAN-TURKIYE MANAS UNIVERSITESI KbIPIbI3-TYPK MAHAC YHUBEPCUTETU
Ziraat Fakultesi Ambin-4yapb6a pakynsretn

H6- Dog. Dr. Eren Ozden

H6-Cildiz Askanbekova

nn G ek sagaman

¢+ Ulkenin farkli bdlgelerinde bircok értiialti
tarim tesisi bulunmaktadir, ancak
cogunlukla kiiciik veya orta dlgekli

isletmelerdir. 53 hektar 265 adet
*+ Kirgizistan Tarim Bakanligi’'na gore, 1 Arahk Shelasy 78 sdet
2023 tarihi itibariyle Kirgizistan'da faaliyet .
gosteren toplam sera sayisi 1765 adet, Shekay o e
kurulu alanin 203,1 hektara ulastig:
D . 4 hektar 15 adet
bildirilmektedir.
53 hektar 370 adet
+* Bu rakam 2022 yilina gére 1,5 kat daha
yuksektir. 13,1 hektar 191 adet
** Seralar gogunlukla Celal-Abad, Batken, Os 70 hektar 812 adet

ve Ciy bolgelerinde insa edilmektedir.
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KIRGIZISTAN-TURKIYE MANAS UNIVERSITESI KbIPIbI3-TYPK MAHAC YHUBEPCUTETU

Ziraat Fakdultesi Ambin-4yapba pakynsretn Melek KUL BASARAN

H6- Dog. Dr. Eren Ozden
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Bu c¢aliymada Kirgizistan’da sebzeciligin mevcut durumu iizerine genel Hé- Myrzagul Sharshebaeva
bir aragtirma yapilmistir. Calismanin amaci, diinya ile karsilastirildiginda

Kirgizistan’in_sebze yetistiriciligi agisindan bolgeler ve sehirler bazinda

pozitif ve ne

if yonlerini ortaya koymak, sebze iiretiminin artirilmas:
yoniinde dnerilerde bulunmaktir.

oynamakta olup, insan &1 ve gesitli ilkelerin ekonomisi
tizerinde biiylik bir etkiye sahiptir. Sebze yetistiriciliginin diinya
acisindan faydalari ve dnemi oldukga biiyiik ve ¢ok yonliidiir:
Besin Degeri
Gada Giiven'
Ekonomik Onemi,
n sistemle

v

n siirdiiriilebilir

inin iyilestirilm

YVVYYVYY

Cevre Korunmasi.
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SUSTAINABLE TECHNOLOGIES OF FOOD WASTE
PROCESSING FOR ENERGY, ENVIRONMENTAL AND
ECONOMIC ASPECTS
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1 llirjan Malollari, , Vieleta Lajqi (Makolli), , Terkida Prifti, ;Jonilda Llupa
1Group of Chemical Process Engineering, Faculty of Industrial Chemistry, University of Tirana, Albania

2Higher Education Institute UBT, Prishtina, Kosova
3 Laboratory of Food Chemistry, Department of Chemistry, University of loannina, Greece
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. S @ M- Ase £ Ganesh Kumar/Hall6/Session-3
H H6-S3-hayat Sami
Harshita Marwal- Hall -6, sessio...
ILIRJAN MALOLLARI
Soil quality assessment of selected agricultural soils of Kundhela
s o .
3rd International Paris Congre@ On Agriculture & Animal Husbandry
° ° °
sanesh Kumar®, R.Y Hiranmai and Harshita Marwal
< ? |chool vironment and Su: le Development, ?
Central Umiversity of Gujarat, Gandhi ar-382030, Gujarat, India.
° o °
o
:
v
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Investigating soil quality for urban farming in Naroda, Gujarat, India
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ILIRIAN MALOLLARI
3vd International Paris Congress on Agriculture and Animal Husbandry
Harshita Marwal®, Ganesh Kumar and Prof. R.Y Hiranmai
School of Environment and Sustainable Development ,

Central University of Gujarat, Gandhinagar, India (382030).
*Email : harshitamarwal20@gmail.com
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v
Caractérisation physico-chimique des fibres de doum
W - marocain pour la préparation d’'un bio-matériau
: composite : mag‘ice polymere/fibres de doum

Directeur
Pr. N. ELMOUALIY

Presente par

Hayar SAMT

Laboratoire des matériaux Innovants et Biotechnologic des Ressources Naturelles
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July 1-3, 2024 / Paris, FRANCE

g
&

CONFERENCE PROGRAM

Meeting ID: 858 1117 0419
Passcode: 010203
4

Join Zoom Meeting: https://us02web.zoom.us/j/ 858111704 19?pwd=0wDIAKyXkGO1MBSaPd4tVyx4eqM4p1.1

Participant Countries: (11)

TORKIYE, NETHERLANDS, AZERBAIJAN, ALBANIA, KOSOVO, KYRGYZ REPUBLIC, LIBYA,
EGYPT, SAUDI ARABIA, INDIA, MOROCCO




Onemli, Dikkatle Okuyunuz Litfen

= Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler i¢in online (video
konferans sistemi iizerinden) sunum imkani saglanmustir.
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INVESTIGATING SOIL QUALITY FOR URBAN FARMING IN NARODA,
GUJARAT, INDIA
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Abstract

Urban farming has emerged as a pivotal strategy in addressing food security, fostering
environmental sustainability, and enhancing community resilience within rapidly urbanising
areas. In the current era of changing climate and reducing land there is need to explore the
possibilities of utilising available soil and space in urban areas. This study presents a
comprehensive comparative analysis of soil quality across urban, peri-urban and industrial
zones of Naroda, Ahmedabad, with a particular focus on its implication for urban farming. Soil
samples were meticulously collected from various sites within each zone and subjected to
rigorous analysis, including pH levels, organic matter content, heavy metal concentrations and
nutrient levels. The findings highlight the transformation role that urban agriculture can play
in revitalising urban spaces, promoting local food production and fostering community
engagement. Moreover, the study emphasizes the importance of ongoing soil health monitoring
and adoption of sustainable agriculture practices to ensure the long-term viability of urban
farming ventures. Integrating urban farming into urban planning frameworks and policy
agendas can further support its growth and sustainability, paving the way towards more resilient
and self-sufficient urban communities in Naroda, Ahmedabad.

Keywords: Soil quality, Urban farming, Sustainable development.
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Abstract

Food waste is a significant global environmental and economic concern, with substantial
amounts generated daily. The efficient conversion of food waste into energy can mitigate these
issues. This paper presents a comprehensive review of sustainable technologies for food waste
processing, focusing on both environmental and economic aspects.

We have considered and examined various methods, including anaerobic digestion,
gasification, and pyrolysis, highlighting their advantages and limitations. The environmental
benefits of these technologies, such as reduced greenhouse gas emissions and landfill waste,
are discussed alongside their economic viability. However, the real game-changer is the
potential for policy and regulatory frameworks to support the adoption of these technologies.
This research provides valuable insights for policymakers, industry stakeholders, and
researchers seeking sustainable solutions for food waste management and energy production,
potentially reshaping how we approach these issues.

In Albania, various types of food waste are being converted into energy. Here are some
examples: Olive Oil Waste: Albanian farmers are transforming olive oil waste into energy
through a project that aims to bring the latest technology for organic waste-to-energy
conversion to 15 farms across the country. Biomass Energy: Albania has significant biomass
resources, including forest waste and agricultural residues.

These biomass sources are being used to produce energy through various methods, such as
direct combustion, anaerobic digestion, and gasification. Food Waste from Agriculture:
Agricultural by-products and processed residues are also used to generate energy. For example,
energy crops like grasses and short-rotation trees are used for biofuels, and agricultural residues
are converted into biogas.

These examples demonstrate Albania's diverse range of food waste being converted into
energy, contributing to a more sustainable waste management system and reducing the
country's reliance on fossil fuels.

Keywords: food waste, energy production, sustainable technologies, environmental protection
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INTRODUCTION

The sustainable technologies for converting food waste into energy have significant economic
benefits. These technologies can help reduce waste disposal costs and generate revenue by
selling biofuels. Here are some key points highlighting the financial viability of these
technologies: Cost Savings: Food waste conversion to energy can significantly reduce waste
disposal costs by diverting organic waste from landfills and incinerators. This approach reduces
the need for traditional waste management methods, which are often expensive and
environmentally harmful [1-5].

Revenue Generation: Anaerobic digestion facilities can generate income by selling biofuels
from food waste. This revenue stream can help offset the costs of implementing these
technologies, making them more economically viable [6-7].

Reduced Energy Costs: By producing energy from food waste, businesses can reduce their
reliance on traditional energy sources, leading to lower energy costs. This can be particularly
beneficial for industries with high energy consumption, such as food processing and
manufacturing [8-10].

Job Creation and Local Economic Growth: Implementing food waste-to-energy systems can
create new job opportunities in the waste management and energy sectors, contributing to local
economic growth and development [11].

Government Incentives and Policies: Governments can support adopting these technologies
through policies and incentives, such as tax credits, grants, or subsidies for businesses that
invest in food waste-to-energy infrastructure 12-14]. These incentives can offset the initial
implementation costs and make the technology more economically viable [15]. The search
results do not provide a complete breakdown of food industry waste destinations in Albania for
the year 2024 specifically. However, some relevant information can be inferred:

e 58.1% of municipal waste produced in Albania in 2022 was organic waste, which likely
includes a significant portion of food waste.

e Albania is working to implement a circular economy and reduce food waste through
measures like food donations to help achieve food waste reduction in the food industry.

e Around 89% of the Albanian population was served by waste collection services in
2022, mainly in urban areas, well short of the EU average of 98%.

o 10-18.5% of municipal waste is estimated to be collected for recycling in Albania,
mainly by the informal sector.

e Albania is building two new incinerators with high processing capacities through
public-private partnerships:

e The Fier incinerator will have a capacity of around 180-200 tonnes per day.
e The Tirana incinerator will have a capacity of around 550-800 tonnes per day.

o The already operational Elbasan incinerator has a processing capacity of around 120-
140 tonnes per day.

So, while precise 2024 data is not available, it appears that in 2022, the majority of food
industry waste in Albania likely ended up in landfills or was mismanaged, with only 10-18.5%
collected for recycling. Going forward, Albania is working to reduce food waste through
donations and increase incineration capacity, but more data would be needed to quantify the
exact 2024 destinations 16-18].
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In Albania, there are following figures showing the proporcions of wastes destinations : Food
Waste to Energy: Driving Sustainability and Renewable Power - HomeBiogas.
https://www.homebiogas.com/blog/food-waste-to-energy/).

Technologies that Turn Food Waste into Energy [19-21].

o Food waste fermentation for producing energy-rich biofuels like bioethanol and
biopolymers for various applications

o Waste-to-liquid conversion for turning food waste into biofuels that can replace
conventional natural gas

« Thermal conversion. It includes pyrolysis and gasification, through which food waste
becomes syngas and biochar.

MATERIALS AND METHODS
Anaerobic Digestion: A Sustainable Waste-to-Energy Solution

Bioconversion of food waste to energy uses renewable resources and solves two major issues:
it keeps organic waste from decomposing in landfills and generating methane gas; it uses
renewable energy to lower the demand for fossil fuels. It addresses a symptom and fixes the
root cause of methane emissions. The technologies involved are continuously upgraded to
minimize consumption and maximize energy recovery.

Home Biogas systems offer a sustainable solution to the pressing issues of food waste right
where it's the easiest to control: at the source.

The results are significant: a lower carbon footprint, fewer greenhouse gas emissions, less
money spent on energy bills, and a self-sufficient and sustainable lifestyle. The journey towards
a more sustainable future can start right in our kitchen. Something as simple as separating our
trash can support waste-to-energy initiatives to create electricity from renewable resources.
Innovative solutions can help convert food waste to energy at home. We can compost or
generate heat from biogas for a self-sufficient, sustainable lifestyle. It's a small change with a
significant potential impact [21].

RESULTS OF SEARCH
Here is successful case studies in food waste processing for energy in Albania:

BioteCH4's Food Waste Management Campaigns: BioteCH4 has worked on several successful
food waste management campaigns in Albania, including projects that convert food waste into
energy through anaerobic digestion. This project focused on reducing organics in the waste
system, reducing costs, and meeting clinical guidelines. The program involved solid
interpersonal relationships, staft involvement, and collaboration with a commercial operator
and a food rescue organization. The results included recycling food waste, creating livestock
feed for farmers, and preventing CO2 emissions. This case study demonstrates the positive
impact of food waste processing for energy on waste reduction, cost savings, and
environmental sustainability.

Albania faces several specific challenges in implementing waste-to-fuel technology:

Downturn Economy: The country's economy has been experiencing a downturn, making it
difficult to develop reliable and profitable hydrocarbon-bearing zones. This affects the
implementation of waste-to-fuel technology, which relies on a stable economic environment.
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Environmental Challenges: Albania has significant environmental challenges, including waste
management, water and air pollution, land degradation, and biodiversity loss. These issues
hinder the effective implementation of waste-to-fuel technology.

Infrastructure and Logistics: The country's infrastructure and logistics are not well-suited for
efficient waste collection, transportation, and processing. This creates significant barriers to
implementing waste-to-fuel technology [21].

Public Awareness and Education: There is a need for increased public awareness and education
about the importance of waste management and the benefits of waste-to-fuel technology. This
can help raise support for the implementation of such projects.

Policy and Regulatory Framework: Albania lacks a comprehensive policy and regulatory
framework to support the development and implementation of waste-to-fuel technology. This
creates uncertainty and hinders investment in the sector.

Technical and Financial Constraints: Implementing waste-to-fuel technology requires
significant technical and financial resources. Albania's limited budget and lack of expertise in
the field can make it difficult to overcome these challenges.

Integration with Existing Infrastructure: Waste-to-fuel technology must be integrated with
existing infrastructure, such as power plants and transportation networks. This process can be
complex and costly, especially in a country with limited resources [21].

These challenges highlight the need for a comprehensive approach to addressing Albania's
economic, environmental, and social aspects of waste management. The fact that there are
ongoing projects in Albania focused on converting food waste into energy is to be mentioned.
Here are some examples:

Waste-to-Energy Plants: Albania is investing in constructing three waste-to-energy plants with
a total capacity of 1,300 tons per day. Two plants have been constructed, and one is currently
in operation. These plants aim to shift the quantities of municipal solid waste from landfilling
to energy recovery, reducing greenhouse gas emissions. Data-Driven Strategies for Optimizing
Renewable Energy: The country focuses on waste reduction, recycling, and promoting
renewable energy sources to achieve Sustainable Development. This includes optimizing
renewable energy utilization from urban waste through data-driven strategies. Municipal Waste
Management: Albania has started the development of new waste management practices,
including converting waste to energy. These projects demonstrate Albania's commitment to
reducing waste and increasing the use of renewable energy sources, including waste-to-energy
conversion [15-21].

DISCUSSIONS

The environmental impacts of disposing of food industry waste in Albania are significant and
multifaceted, primarily due to current waste management practices and the composition of
waste generated. Here are the key impacts:

Greenhouse Gas Emissions

e Methane Generation: Approximately 50% of disposed waste in Albania is organic,
which includes food waste. When organic waste decomposes anaerobically in landfills,
it generates methane, a potent greenhouse gas that contributes to climate change. This
process significantly increases the carbon footprint associated with waste disposal in
the country.
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Soil and Water Pollution

o Landfill Leachate: The disposal of food waste in landfills can lead to leachate, a toxic
liquid that can contaminate soil and groundwater. This poses risks to agricultural
productivity and drinking water supplies, endangering both human health and the
environment.

Resource Wastage

e Inefficient Resource Use: Food waste represents a loss of resources, including water,
energy, and labor, that were used in food production, processing, and distribution. This
inefficiency exacerbates resource scarcity and environmental degradation, particularly
in a country where agricultural practices are already under pressure from climate
change and urbanization.

Biodiversity Loss

o Deforestation and Habitat Destruction: The environmental impact of food waste also
extends to biodiversity. The need for agricultural expansion to compensate for food
waste can lead to deforestation, loss of habitats, and increased soil erosion. This is
particularly concerning as Albania's natural landscapes are already vulnerable.

Economic Implications

e Economic Costs: The mismanagement of food waste not only has environmental
repercussions but also economic ones. The costs associated with waste disposal and the
lost economic value of wasted food can strain local economies and contribute to food
insecurity.

Current Initiatives

Albania is making efforts to modernize its waste management systems, aiming to align with
EU standards. Initiatives include promoting recycling and composting, raising public
awareness about waste reduction, and implementing a circular economy approach to minimize
waste generation. However, the effectiveness of these measures in mitigating environmental
impacts remains to be fully realized. In summary, the disposal of food industry waste in Albania
has profound environmental impacts, including greenhouse gas emissions, pollution of soil and
water, resource wastage, and threats to biodiversity. Addressing these issues is crucial for
sustainable development and environmental protection in the country.

Albania's waste-to-energy plants have several benefits:

» Reduced Greenhouse Gas Emissions: The plants will shift municipal solid waste from
landfilling to energy recovery, reducing greenhouse gas emissions. This aligns with
Albania's Nationally Determined Contribution (NDC) to mitigate climate change.

> Increased Energy Production: The waste-to-energy plants will generate energy from
waste, reducing the country's reliance on traditional energy sources and increasing its
overall energy production capacity.

» Improved Waste Management: By converting waste into energy, the plants will help
reduce waste sent to landfills, a significant contributor to methane emissions in Albania.
This will also improve the country's overall waste management system.

» Economic Benefits: The plants will create jobs and stimulate local economies by
generating revenue from the sale of energy produced from waste.

» Enhanced Sustainability: Albania's waste-to-energy plants will contribute to a more
sustainable waste management system, aligning with the country's goals for a circular
economy and reducing its environmental impact.
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These benefits highlight the importance of implementing waste-to-energy technologies in
Albania, which can help the country achieve its environmental and economic goals.

In Albania, various types of food waste are being converted into energy. Here are some
examples:

» Olive Oil Waste: A pioneering project in Albania is harnessing the potential of olive oil
waste, transforming it into energy. This initiative, set to introduce cutting-edge
technology for organic waste-to-energy conversion to 15 farms nationwide, promises
significant environmental and economic benefits.

» Urban Waste: Albania's dedication to sustainable energy and waste management is
evident in its investment in three large-scale waste-to-energy plants. With a combined
capacity of 1,300 tons per day, these plants will be crucial in converting urban waste
into energy, thereby reducing greenhouse gas emissions and enhancing waste
management practices.

> Biomass Energy: Albania's significant biomass resources, including forest waste and
agricultural residues, are being harnessed for energy production. These resources are
utilized through various methods, such as direct combustion, anaerobic digestion, and
gasification, demonstrating the diversity and potential of biomass energy.

» Food Waste from Agriculture: Agricultural by-products and processed residues are also
used to generate energy. For example, energy crops like grasses and short-rotation trees
are used for biofuels, and agricultural residues are converted into biogas.

These examples demonstrate Albania's diverse range of food waste being converted into
energy, contributing to a more sustainable waste management system and reducing the
country's reliance on fossil fuels. Albania's biomass energy production significantly impacts
reducing its carbon footprint. Here are some key points: Renewable Energy Source: Biomass
energy is a renewable energy source, which means it does not contribute to the increase of CO2
in the atmosphere like fossil fuels do. This reduces Albania's carbon footprint by providing an
alternative energy source that is more environmentally friendly. Carbon Emissions Reduction:
Biomass energy production helps reduce carbon emissions by replacing traditional energy
sources. For example, using biomass for heating and electricity generation reduces the need for
fossil fuels, which significantly contribute to greenhouse gas emissions. Energy Independence:
Albania's biomass energy production also contributes to energy independence by reducing
reliance on imported fuels. This reduces the country's carbon footprint by minimizing the
transportation-related emissions associated with importing energy sources. Sustainable
Forestry Practices: Albania's biomass energy production is linked to sustainable forestry
practices. These practices ensure that forests are managed to maintain their ecological integrity
while providing a sustainable source of energy. This approach helps reduce the carbon footprint
by preserving forests, which are significant carbon sinks. Waste Management: Biomass energy
production also helps manage waste effectively. For example, using agricultural residues and
urban waste for energy production reduces the waste sent to landfills, significantly contributing
to methane emissions. Energy Efficiency: Albania's biomass energy production also focuses on
improving energy efficiency. This includes using modern heating systems and promoting
highly efficient radiators for local systems. This approach helps reduce energy losses and
minimize the carbon footprint. Overall, Albania's biomass energy production plays a crucial
role in reducing the country's carbon footprint by providing a renewable energy source,
reducing carbon emissions, promoting energy independence, supporting sustainable forestry
practices, managing waste effectively, and improving energy efficiency.
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CONCLUSIONS

Based on the provided search results, here are some conclusions and recommendations for the
Albanian case study on sustainable technologies of food waste processing for energy, focusing
on environmental and economic aspects:

> Significant Potential for Biomass Utilization: Albania has considerable biomass
resources, including agricultural residues, forest waste, and urban organic waste, which
can be effectively converted into energy through various technologies such as anaerobic
digestion and gasification. This presents a viable opportunity for energy production and
waste management.

> Alignment with EU Directives: Albania's efforts to improve waste management
practices increasingly align with EU directives, which is crucial for the country's
aspirations for EU membership. This alignment can facilitate access to funding and
technical assistance for implementing sustainable waste-to-energy technologies.

> Environmental Benefits: The conversion of food waste into energy can significantly
reduce greenhouse gas emissions and improve waste management practices. By
diverting organic waste from landfills, Albania can mitigate methane emissions and
enhance its environmental sustainability.

» Economic Opportunities: Implementing waste-to-energy technologies can create jobs,
stimulate local economies, and reduce waste disposal costs. Additionally, producing
energy from waste can contribute to energy independence and reduce reliance on
imported fossil fuels.

» Challenges in Implementation: Despite the potential benefits, Albania faces challenges
such as inadequate waste segregation, low recycling rates, and limited public awareness
regarding waste management practices. Addressing these challenges is essential for the
successful implementation of waste-to-energy technologies.

Recommendations

Enhance Public Awareness and Education: Implement campaigns to raise public awareness
about the importance of waste segregation and the benefits of converting food waste into
energy. Engaging communities can foster support for sustainable practices.

Develop a Comprehensive Policy Framework: Establish a cohesive policy and regulatory
framework supporting the development and implementation of waste-to-energy technologies.
This should include incentives for businesses and investments in infrastructure.

Invest in Infrastructure Development: Improve waste management infrastructure, including
collection, sorting, and processing facilities, to facilitate the efficient conversion of food waste
into energy. This infrastructure should be designed to handle increasing waste volumes and
promote recycling.

Promote Research and Innovation: Encourage research and innovation in waste-to-energy
technologies tailored to Albania's specific conditions. Collaborations with academic
institutions and industry stakeholders can lead to the development of practical solutions.

Leverage International Support. Seek technical and financial assistance from international
organizations and EU funding programs to support the implementation of sustainable waste
management practices and technologies.

Monitor and Evaluate Progress: Establish a monitoring framework to assess the effectiveness
of waste-to-energy initiatives and adjust strategies as needed. This will ensure continuous
improvement and alignment with environmental and economic goals.
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By addressing these conclusions and implementing the recommended strategies, Albania can
sustainably enhance its capacity to process food waste, contributing to environmental
protection and economic development.
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Abstract

Nowadays, most advanced technologies use materials derived from natural resources,
including bio-composites with a polymer matrix. These materials are being developed daily to
replace other materials in applications such as construction, aerospace, automotive, and
medical fields.

These materials are reinforced with natural fibers known for their low weight, low cost, and
highly advanced mechanical properties. This type of material is of great interest to researchers
in developing solutions that are more suitable and environmentally tolerated.

This work focuses on the development and characterization of new composite materials based
on natural fibers. The study involves the using of doum fiber (Chamaerops humilis L.) in a
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polymer matrix (PPR). So, two types of bio-composites were manufactured: combinations with
untreated fibers and fibers treated with sodium hydroxide (NaOH). The physicochemical
properties were determined using Fourier-transform infrared spectroscopy (FTIR), and the
chemical composition of the fiber was evaluated using the Van Soest method.

Keywords: Doum, bio-composite, cellulose, hemicellulose, lignin.
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Abstract

Introduction and Purpose: Paraoxonase enzyme-1 (PON-1) is an estrase enzyme leading to
reduction in oxidative stress in serum lipoproteins. PON-1 synthesis in the liver and secreted
in the blood where associated with HDL-c. PON-1 protect both HDL-c and LDL-c against lipid
perioxidation and prevention of atherosclerosis. The objective of the present study was to
investigate paraoxonase-1, arylestrase (ARE) and glutathione perioxidase (GPX) activities and
malondialdyhide (MDA) level in mastitic dairy cattle.
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Materials and Methods: This study was carried out on a total number of 28 Friesian- Holstein
cows divided in two groups as: Group 1: consist of 14 normal cows (control). Group 2: consist
of 14 mastitic dairy cows. These animals were under same conditions in the feeding, lactating
stage and environmental circumstances. Blood samples were collected for biochemical
determinations.

Results: Our findings demonstrate that in oxidative stress subjects there were a high significant
decrease of the activity of PON-1, Arylestrase and Glutathione Peroxidase (GPX) (93.46+4.93
U/L,5.59+0.32UL and 5.43+0.47mU /mL), respectively. While the concentration of MDA was
significantly increased in oxidative stress subjects (15.17+1.15 nmolinl) as compared to
normal subjects (6.64+0.43) at (P<0.01).

Discussion and Conclusion: Serum paraoxonase-1 protect against lipid perioxidation.
Significant reduction of the activity of PON-1 could be used as an indicator for early diagnosis
of oxidative stress in lactating cattle.

Keywords: Paraoxonase (PON-1); Lipid Parameters; Oxidative Stress; Cow; Friesian Cattle
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Abstract

Psychological stress is a mechanism by which our body and brain react to things that we
consider outside of our capabilities, and if this stress persists, over time it causes the emergence
of neurobehavioral disorders. In laboratory rodents, the stress induced by the restraint of the
animal is inspired, like all fear, by the fear of not being able to escape a tetanizing signal, thus
putting the organism in a state of increased anxiety.

The objective of this work is to study the oxidative stress of rats following restraint stress by
determining the quantity of glutathione GSH and the activity of glutathione S-transferase GST.
Consequently, our work focused on a population of 12 rats divided into 2 batches of 6 rats in
each batch: the control batch (T) and the stressed batch (S) (was subjected to restraint stress).
After having identified the rats by a mark on the tail of each, they are subjected to two pressure
sessions of 30 minutes over 1/2 day; in the morning at 9 a.m. and in the afternoon at 2 p.m.,
within a period of 10 days. At the end of the experimental period, the animals were sacrificed
and the following organs were removed and then weighed using a precision balance, the organs
of the stress axis: brain and liver.

Then we carried out a laboratory analysis of GSH and GST at the level of these samples, the
results obtained were compared to those of the control batch, a clear disturbance of these two
parameters was highlighted in the rats subjected to the stress of contention in the form of an
increase in GST and a decrease in GSH. The results confirm the negative and harmful effect

on the stressed body, and therefore health and psychological ethics must be respected for a
healthy body.

Key words: restraint stress, rat, GSH, GST.
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Abstract

Epilepsy is a chronic, serious and complex neurological disease characterized by a
predisposition to generate seizures and by the cognitive, behavioral and social consequences,
sodium valproate is the most effective which treats all forms of seizures thanks to their robust
mechanism.

The objective of this work is to study the effect of valproate in patients with epilepsy and to
understand the different mechanisms of action of this molecule. In this study, it was decided to
evaluate epilepsy in 50 patients suffering from epilepsy who use Dépakine as a monotherapy
treatment who were referred to the polyclinic on May 8, 1945.

We observed that the most affected age between [40 and 49] years, and a disturbance in the
statistics of sex, symptoms and other elements.

According to our results, there are many harmful effects of VPA such as hepatotoxicity and
memory impairment.

Key words: epilepsy, sodium valproate, Dépakine, monotherapy, patients.
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DETERMINATION OF STATISTICAL DIFFERENCES OF DATA SETS OBTAINED
IN THE CONTROL OF CACOPSYLLA PYRI L. HEMIPTERA: PSYLLIDAE) WITH
TWO DIFFERENT STICKY YELLOW COLORED TRAPS AT DIFFERENT
WAVELENGTHS

FARKLI DALGA BOYLARINDA Ki IKi FARKLI SARI RENKLI YAPISKAN
TUZAGIN CACOPSYLLA PYRI L. HEMIPTERA: PSYLLIDAE) MUCADELESINDE
ELDE EDIiLEN VERI SETLERININ ISTATISTIKSEL FARKINDALIKLARININ
BELIiRLENMESI
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Abstract

Cacopsylla pyri (Hemiptera: Psyllidae) is an important pear pest. In addition to chemical
control, biotechnical control studies are important in the control of the pest. The mass hanging
of yellow colored traps and revealing how and to what extent these traps affect the populations
of the pest and its natural enemies with ecological parameters are of value within the scope of
Integrated Pest Management. This study was carried out to statistically determine the
population change of the pest with two different yellow sticky traps (traditional yellow sticky
trap, no. 1023) against Cacopsylla pyri pests in pest-infested pear orchards in Merkez/Orengay
village of Elaz1g province in 2022-2023. For this purpose, four traps (north, south, west, east)
were hung simultaneously for each tree and examined for a period of 60 days. Adult pest counts
were made for two different traps and these data were recorded. In the study, analysis of
variance was performed according to the criteria determined according to trap color parameters
and directions. As a result of the statistical analysis, it was determined that there was a
significant difference in the number of pests in the south direction for the determined
parameters (number of adults, nymphs and pulsed adults) compared to the other directions
according to the period degree. The results of the study show that by using ecological data, the
integration of optimization-based artificial intelligence techniques in the control of the pest can
be used to predict and predict the population change of the pest.

Key words: Cacopsylla pyri, Yellow sticky traps, Population Change, Statistical Analyses

OZET

Cacopsylla pyri (Hemiptera: Psyllidae) 6nemli bir armut zararlisidir. Zararlinin miicadelesinde
kimyasala miicadele disinda Biyoteknik miicadele ¢alismalar1 6nem tasimakta, sar1 renkli




3rd INTERNATIONAL PARIS CONGRESS ON AGRICULTURE & ANIMAL
HUSBANDRY
July 1-3, 2024 -PARIS

tuzaklarmin kitle halinde asilmasi ve bu tuzaklarin zararlinin ve dogal diismanlarinin
popiilasyonlarina nasil ve ne oranda etki ettiginin ekolojik parametrelerle ortaya konulmasi
Entegre Miicadele kapsaminda deger tagimaktadir. Bu ¢calisma 2022-2023 yillarinda, Elazi§ ili
Merkez/Orencay kdyiinde zararh ile bulasik armut bahcelerinde, Cacopsylla pyri zararlilarina
kars1 iki farkli tonda (geleneksel sar1 yapiskan tuzak, 1023 no’lu) birbirinden farkli sari
yapiskan tuzaklar ile zararlinin popiilasyon degisiminin istatiksel olarak belirlenmesi amaciyla
yapilmistir. Bu amagla her bir agac i¢in es zamanh olacak sekilde dort tuzak (kuzey, giiney,
bat1, dogu), asilarak 60 giinliik zaman dilimi i¢in incelenmistir. Iki farkli tuzak i¢in ergin zararl
sayimlar1 yapilarak bu veriler kaydedilmistir. Calismada tuzak renk parametreleri ve yonlere
gore belirlenen kriterlere gdre Varyans analizi ile yapilmistir. Istatistik analizler sonucunda
giiney yoniindeki zararli sayilarinin belirlenen parametreler i¢in (ergin, nimf ve darbe vuruslu
ergin sayisi) diger yonlere gore donem derecesine gore anlamli farklilik oldugu saptanmustir.
Calismanin sonugclar1 ekolojik veriler kullanilarak, zararlinin miicadelesinde optimizasyon
temelli yapay zeka tekniklerinin entegrasyonu ile zararlinin popiilasyon degisiminde dnceden
tahmin ve erken uyar1 ¢aligmalarina temel veri saglayacaktir.

Anahtar Kelimeler: Cacopsylla pyri, Sar1 yapiskan Tuzak, Popiilasyon Degisimi, Istatistiki
Analizler

GIRIS

Bitkisel tiretimde hastalik ve zararlilarla miicadele edilmediginde yaklasik olarak %30-35
oraninda {irtin kaybinin yasandigi bilinmektedir. Bu kayip orani salgin yapan zararl
organizmalarda %100’e cikabilmektedir. Bitki hastaliklar1 ile miicadele diinya geneli ve
iilkemizde 6nem arz etmekte olup, zararlilar ile miicadele de iilkemizde kimyasal miicadele
kisa siire icerisinde sonu¢ alimmasini sagladigi icin ireticiler daha fazla tercih
edebilmektedirler. Oysaki zararlilara kars1 miicadelede kimyasal miicadelenin tercih edilmesi
insan saglina ve ¢cevreye olumsuz etkilere sebep olmaktadir (Oguz, 1996). Kalicilik etkisinden
dolay1 kimyasal miicadele yontemlerinde tarimsal iirlinlerde ve g¢evreye yonelik olumsuz
etkilerinin biiyiik bir 6nemle dikkate alinmas1 gerekmektedir (Tiryaki vd., 2010).

Bu nedenle zararli miicadelesinde alternatif yontemler uygulanmakta, bu yontemlerin
icerisinde biyoteknik miicadele yontemi, hem g¢evresel bilesenlere zarar vermemekte, hem de
agroekosistemi korumaktadir. Biyoteknik miicadele yontemi icerisinde sar1 yapiskan tuzaklar
hem zararlilarin popiilasyon degisimini belirlemek, hem de kitlesel yakalama amaciyla farkl
calismalarda kullanilmaktadir (Kavak et al., 2020; Ozgen et al; 2013; Ozgen et al; 2020).
Ozellikle bu calismalar psilla tiirlerinde yogunlasmistir. Bu calisma; dzellikle Elazig ilinde son
yillarda armut bahcelerinde yogun zararlar olusturan, C. pyri nin biyoteknik miicadelesi i¢in
yapilmustir. Yapilan bir baska zararliya karsi ¢alismada ise biyolojik ve biyoteknik miicadele
yontemleri ¢evreye zarar vermeyen, bitkilerde pestisit kalintisina sebep olmayan ve uygulayan
kisiler i¢in herhangi bir saglik problemi olugturmayan uygulama avantajlari sayesinde 6n plana
cikmaktadir. Bozkurt (2015)’in yaptigi calismada, yapiskan tuzaklarin C. pyricola’nin
miicadelesine karar vermek i¢in faydali oldugunu ancak C. pyricola’nin tuzak sayimlarindaki
yogunlugunu etkileyen baska etkenlerin bulundugu bildirilmektedir. Bu ¢alismada; iki farkli
tuzak (geleneksel sar1 yapigkan tuzak ve 1023 no’lu tuzak) i¢in asim yoneyinin ve bu
parametrelere etki eden abiyotik faktorlerin etkilerinin ¢alisma kapsaminda gelistirilecek
aciklayicr istatistiksel uygulama ¢alismalarinin yapilarak, zararl sayilarinin belirlenen yon ve
kademelere gore farklilig1 amaclanmaktadir.
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MATERYAL VE METOT

Calismani ana materyalini, Elaz1ig Merkez ve Merkez/Orengay kdyiinde bulunan 4 déniimliik
armut bahgeleri, Cacopsylla pyri erginleri ve nimfleri, C. pyri zararlisinin dogal diismanlari,
20x25 cm ebadinda iki farkli tonda (Geleneksel, 1023) pleksiglas sar1 yapiskan tuzaklar,
yapiskan madde (Tanglefoot tangle-trap), stero-binokiiler mikroskop, falcon tiipleri, kiiltiir
kaplar, petri kaplari, demir tel, spatula, stre¢ film ve diger malzemeler olusturmustur.
Calismanin yapildigi iki bahgedeki agaglar i¢cin daha dnceden belirlenmis olan tuzaklar uygun
yon temelli olarak asilmistir. Uygun saha calismasi i¢in bah¢ede bulunan agaclar zararlinin
ortaya cikisindan sonra giinliik olarak yon temeline uygun sayimlari belirlenen metotlarla
kontrol edilerek yapilmistir.

Bu caligmada daha once hazirlanmis olan geleneksel sar1 yapiskan tuzaklar (SYT) ve 1023
no’lu tuzaklar farkli tuzak sayilarinda ve yon temelli olarak agaclara asilarak kullanilmistir
(Sekil 1). Kullanilan bu tuzaklar belirlenen mesafe kosullarina uygun sekilde asilarak elde
edilen verilerin toplanilmistir (Sekil 2).

/1023 kodlu) Say1 ve Yoneye Gore Asilmasi

g - ———— o
P TR oy - : =

Sekil 2. Cacopsylla pyri Yakalanan Sar1 Yapiskan Tuzaklar

Tuzaklar, geleneksel ve 1023 kodlu tuzaklar olarak aga¢ basina 4 tuzak seklinde asilarak,
giinliik olarak tuzaklara yakalanan ergin bireyler, agac ici ergin ve nimf sayilar1 kaydedilerek
zamana bagli ve yonlere gore sayisal degisimleri grafiklendirilip istatistiki olarak farklar
degerlendirilmis ve sonug degerlendirme tablolar1 yapilmistir.

SONUCLAR

Calisma sonucunda elde edilen veriler giinliik olarak kaydedilerek ¢izelge haline getirilmistir.
Her iki tuzak icinde belirlenmis olan sayim parametrelerine (tuzak ergin, aga¢ ici darbe ile
sayilan ergin ve yaprak nimf zararli sayilar1) gore tiim yOnlerin zararli sayilarinin bir arada
bulundugu ve zamana bagl degisimler gosterdigi belirlenmistir. Geleneksel sar1 yapiskan tuzak
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ve 1023 no’lu tuzak i¢in belirlenen popiilasyon dalgalanmalarini iceren grafikler, Sekil 3,4 ve
5 ‘de gosterilmistir.

Geleneksel sar1 tuzagin zamana bagh 1023 no'lu tuzagin zamana bagh ergin zararh

zararli ergin sayisi say1s1
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Sekil 3. Geleneksel sar1 yapiskan tuzak ve 1023 no’lu tuzagin zararl ergin sayisinin tim
yOnlere gore zamana bagli degisimi

Geleneksel sar1 tuzagin zamana bagh 1023 no'lu tuzagin zamana bagh nimf zararh
nimf zararl sayisi sayis1
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Sekil 4. Geleneksel sar1 yapiskan tuzak ve 1023 no’lu tuzagin zararli nimf sayisiin tim
yonlere gore zamana bagl degisimi

Geleneksel sari tuzagin zamana bagh 1023 no'lu tuzagim zamana bagh darbe vurus
darbe vurus etkili zararli sayisi etkili ergin zararh sayisi
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Sekil 5. Geleneksel sar1 yapiskan tuzak ve 1023 no’lu tuzagin zararl ergin sayisinin agac ici
populasyonun zamana bagl degisimi
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Sonu¢ olarak; iki farkli tuzak icin (geleneksel sar1 tuzak ve 1023 no’lu tuzak) biitiin
parametrelerde zamana bagli zararli birey sayilarinin azalis gésterdigi, giiney yoniindeki ergin
sayilarinin daha fazla oldugu, nimf zararli sayisinin buna paralel olarak ekolojik faktorlerle
birlikte azalma gosterdigi goriilmektedir.

Istatistiki Modellemeler

Yapilan bu ¢aligmadan sonra biitiin veriler kaydedilerek grafikler elde edilmistir. Boylece daha
1yl bir gozlem yapilarak belirlenen parametreler (ergin, nimf, darbe vuruslu ergin sayisi) i¢in
belirlenen yonlere gore yorumlanmasi yapilarak, bir sonraki istatistik ve agiklanabilir yapay
zeka calismalarina gegilmistir.

Oncelikle belirlenen tuzak tiirlerine ve yonlere uygun sekilde belirlenen kademelere gére SSPS
programi araciligryla ANOVA (Varyans analizi) ile incelenmistir. Bu calismada ki hipotez
zararli sayisinin yonlere gore farkliliklarinin incelenmesini amaglanmistir.

Tablo 1. Geleneksel tuzak i¢in 4 yone gore elde edilen zararl degerleri

GRUP Mean (ort)Mean SD p  Ikili Karsilagtirmalar
Rank (standart
sapma)

Kuzey 8.4870 86.05 7.03864

Giiney 14.9783 125.17  9.69868
Ergin sayis1 0.000

Giineyde gozlenen zararli sayilar
kuzey, bati ve doguda gobzlenen

Dogu 7.4478  78.84 6.92142 zararl sayilarindan anlaml dlctide

Bati  7.3870 79.93 630321 daha yitksektir

Kuzey 2.7826 11045 1.94128

Giliney 2.3652  81.91 1.98362 Kuzeyde goézlenen zararli sayisi
Nimf sayisi 0.006 bati1 yoniindeki zararli sayisindan

Dogu 2.6435 101.25 1.78234
Bat1 2.1348  76.39 1.50735

Kuzey 7.4391  65.52 7.4391

Giiney 93043  92.53 93043 Bati ve dogu yoniindeki zararli

. sayilart kuzey yoniinde goézlenen
DB ergin sayisi Dogu 10.0783 101.18  10.0783 0.004 zararll sayisindan anlamli dlglide

Bati  9.6130 106.76  9.6130 daha yiiksektir.

anlamli 6lgiide daha yiiksektir.

Tablo 2. Geleneksel tuzagin ergin, nimf ve darbe vuruslu ergin sayilarina gore elde
edilen istatistik degerleri

GRUP Mean Mean Rank SD p ikili Karsilastirmalar
Ergin 8.4870 82.23 7.03 Nimf zararli sayis1 ergin ve
Kuzey Nimf 2.7826 43.24 1.94128 0.000 DB sayilarindan anlaml
DB 7.4391 83.03 7.71453 6l¢iide daha diistiktiir.
Ergin 14.9783 99.42 9.69868 Nimf zararli sayis1 ergin ve
Giiney Nimf 2.3652 29.48 1.98362 0.000 DB sayilarindan anlaml
DB 9.3043 79.60 9.27129 6l¢iide daha diistiktiir.
Ergin 7.4478 74.02 6.92142 Nimf zararli sayis1 ergin ve
Dogu Nimf 2.6435 40.78 1.78234 0.000 DB sayilarindan anlaml
DB 10.0783 93.70 9.27184 6l¢iide daha diistiktiir.
Ergin 7.3870 78.82 6.30321 Nimf zararli sayis1 ergin ve
Bati Nimf 2.1348 34.78 1.50735 0.000 DB sayilarindan anlamh

DB 9.6130 94.90 8.21829 6lciide daha diisiiktiir.
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Tablo 3. 1023 no’lu tuzak i¢in dort yone gore elde edilen zararli degerleri

GRUP  Mean Mean Rank SD D Ikili Karsilastirmalar
Kuzey 9.3087 89.60 6.96004
Ergin sayisi Giiney 10.2565 91.99 8.83867 0.970 Belirlenen yonler arasinda
Dogu 9.9870 93.64 7.64111 fark yoktur.
Bati 10.2435 94.77 7.81303
Kuzey 2.6217 89.40 1.34741
. Giine 2.9130 105.38 1.66994 Belirlenen yonler arasinda
Nimf sayist Doguy 27783 sssd 177600 2% fark yoktur
Bati 2.5652 86.38 1.22587
Kuzey 5.1261 84.60 7.13232
. Giine 5.7435 89.65 8.57289 Belirlenen yonler arasinda
DB ergin sayisi Doguy s6217 9242 800380 " fark yoktur
Bati 5.8870 103.33  7.52107

Tablo 3 incelendiginde, belirlenen tiim parametreler (ergin, nimf ve darbe vuruslu ergin sayisi)
icin baz alinan yonlere gore p degerinin 0.05’ten biiyiik olmas1 sebebiyle yonler arasi bir fark
yoktur.

Tablo 4. 1023 no’lu tuzagin dort yone gore ergin, nimf ve darbe vuruslu sayilarina
bagli istatistik degerleri

GRUP Mean Mean Rank  SD p ikili Karsilastirmalar
Ergin 9.31 97.93 6.96 Nimf zararli sayisi ergin ve
Kuzey Nimf 2.62 48.23 1.35 0.000 DB sayilarindan anlamli
DB 5.13 62.34 7.13 oOl¢tide daha diigiiktiir.
Ergin 10.26 95.98 8.84 Nimf zararli sayis1 ergin ve
Giiney Nimf 291 50.76 1.67 0.000 DB sayilarindan anlamli
DB 5.74 61.76 8.57 o6l¢tide daha diigiiktiir.
Ergin 9.99 99.26 7.64 Nimf zararli sayisi ergin ve
Dogu Nimf 2.78 4491 1.78 0.000 DB sayilarindan anlamli
DB 5.62 64.33 8.00 o6l¢tide daha diigiiktiir.
Ergin 10.24 97.91 7.81 Nimf zararli sayisi ergin ve
Bati Nimf 2.57 40.77 1.23 0.000 DB sayilarindan anlaml
DB 5.89 69.82 7.52 o6l¢tide daha diigiiktiir.

Elde edilen istatistik analizler sonucunda iki farkli tuzak icin belirlenen kademelere uygun
istenen yonler arasi zararl sayilarinin farkliliklar istatistiksel olarak incelenmis olup yonler ve
kademeler arasi farklar ayirt edilmistir. Istatistik analizler sonucunda genellikle giiney
yoniindeki zararli sayilariin belirlenen parametreler icin (ergin, nimf ve darbe vuruslu ergin
sayis1) diger yonlere gore daha anlamli oldugu sonucuna varilmistir.

Zararlh tahmininin yukarida belirtilen ¢aligsmalarda; iki farkli tuzak (Geleneksel sar1 yapiskan
tuzak ve 1023 no’lu tuzak)icin degerlendirildiginde giliney yoniindeki zararli sayisinin diger
yonlere gore daha fazla sayida gozlemlenmesi sonucunda; ilgili istatistiksel caligmalar
belirlenmistir.

TARTISMA

Armut, iilkemizde yetistirilen yumusak c¢ekirdekli meyveler icerisinde iiretim miktar
bakimindan elmadan sonra ikinci sirada gelmektedir. Ancak, armut elmalara gore, sicaga ve
kuraga kars1 daha az hassasiyeti olan Akdeniz’in sicak iklimli bélgelerinde ekonomik olarak
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yetistirilebilmektedir (Butar, 2014). Fakat {ilkemiz armut yetistirilme i¢in son derece uygun
oldugu halde iiretim miktari istenen diizeyde degildir. Bu durumun baslica sebepleri hastaliklar,
zararlilar ve armut bahgelerinde yapilan yanlis zirai uygulamalardir. Bu sebepler igerisinde;
armut bahgelerinin 6nemli zararlis1 olarak bilinen armut pisillidleri de bulunmaktadir. Zararl
konukgu olarak armut bitkisini tercih etmekte ve esas zararini nimflerinin, bitkinin yaprak ve
stirglinlerde yapmis oldugu gostermektedir. Salgiladiklar1 tatlims1 maddeler ile fotosentezi
engelleyerek iiriin kayiplarina sebep olmaktadirlar (Erler, 2004). Bu kayiplari en aza indirmek
amaciyla sar1 yapiskan tuzak caligmalar1 hem bu tiir i¢in hem de diger zararl tiirleri i¢in
yapilmaktadir. Sar1 yapiskan tuzaklar dogrudan zararlilarla miicadele amacli kullanilabilecegi
gibi, monitoér amagli olarak zararlilarin varligi, yogunluklar1 ve yayilislarinin ve biyolojilerinin
incelenmesi, miicadele zamanlarinin dogru olarak belirlenmesi ile bocek populasyonlariin
yayilis zamanini Onceden belirleyerek erken uyarida bulunabilmek amaglarn ile de
kullanilabilmektedir (Ozgen ve ark., 2013; Sertkaya ve Yilmaz, 2017; Ozgen ve ark., 2020).

Ozellikle sar1 yapiskan tuzaklarda yakalanan zararli bireylerinin dogada ilk goriinmesi ile,
poptlilasyonlarinin artis ve azaliglar1 gozlemlenmekte, 6zellikle biyoteknik miicadele agisindan
bu artis ve azalislarin popiilasyon dinamiklerinin ortaya c¢ikarilmasi biiyiikk 6nem arz
etmektedir. Bu konuda Diinya’da ve iilkemizde yapilan bazi ¢alismalar mevcuttur. ABD’de
yapilan bir ¢alismada; armut agaglarinin farkli yilikseklik, yon ve yiiksekliklerine yerlestirilen
sar1 yapiskan tuzaklarin etkinligi konusunda Adams ve Los (1989) tarafindan 6nemli
farkliliklar saptanmastir.

Bu calismada iki farkl tuzak i¢in belirlenen yon ve kademelerde ki zararli sayimlarinin yapilip
kaydedilerek grafik haline getirilip, istatistiksel olarak yapilmasidir. Sonug olarak yon farklari
kiyaslanmistir. Yonlere gore de zararli sayisinin anlamli farklar gosterdigi goriilmiistiir. Farkl
yonlere asilan tuzaklarda ki popiilasyon degisimleri agisindan, hem agagc i¢i ergin ve nimf, hem
de tuzaklara yakalanan ergin ve nimf sayilari arasinda tuzak asimlarina bagli dogru orantili bir
farklilik gortilmektedir. Yoneylere gore yakalanan agac i¢i ergin ve nimf sayilarinda da
farkliliklar ile popiilasyondaki azaliglar, armut psillas1 miicadelesi agisindan dnemlidir.

GENEL SONUC

Sonu¢ olarak; bu calismada armut zararlist olan Cacopsylla pyri’nin iki farkli tuzak tipi
(geleneksel sar1 yapiskan tuzak ve 1023 no’lu tuzak) i¢in belirlenen yoneylerde ki tuzaklara
yakalan ergin, aga¢ i¢ci nimf ve agac darbe ergin zararli sayilar1 yakalanma oranlari
kaydedilerek ¢izelgeler olusturulmustur. Elde edilen sonuglarda agacin giliney yoniinde ki
zararli sayisinin, diger yoneylere gore yiiksek oldugu gozlemlenmistir. Agacin giiney yoniinde
ki sicaklik farkinin yiiksek olmasi ve diger ¢evresel kosullarin etkisi bu yonde zararli sayisinin
yiiksek olmasina sebep oldugu diistiniilmektedir. Yine popiilasyon icerisinde dalgalanmalarin
olmas1 ve zararli sayilarinda azalmadan sonra kiigiik bir artisin gézlemlenmesi zararlinin ikinci
doliine denk gelmesine gibi sebeplerle agiklanabilir.

Calismada hem tuzaklara yakalanan hem de aga¢ i¢i ergin ve nimf zararl sayilari,
agaclarin giiney yoniinde, diger yonlere gore sayica fazla, ayn1 zamanda zamana bagl asilan
tuzak etkisiyle sayilarinin giderek azaldigi belirlenmistir. Genel olarak; 4’lii yoneysel tuzak
astminin iki farkli tuzak i¢in karsilastirilip istatistiki parametrelerle etkinliginin ortaya
konulmasi, calismalarin giivenirliligini agisindan 6nemli kazanimlar icerisindedir.
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Calismaya finansan destek saglayan, TUBITAK 1220164 numarali Armutta Zararh
Cacopsylla pyri L. (Hemiptera: Psyllidae)’'nin Biyoteknik Miicadelesine Esas Farkli Sari
Yapiskan Tuzak Parametrelerinin Tespitinde Optimizasyon Temelli Agiklayict Yapay Zeka
Yontemlerinin Gelistirilmesi isimli projeye, istatistiki analizleri yapan ve yorumlayan Firat
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Abstract

Introduction and Purpose: Carrot, one of the root vegetables, contains various nutrients,
especially vitamins, minerals, antioxidants and fiber. The nutrients it contains are very
important for human health. Due to these properties, it is one of the vegetables widely produced
and consumed in the world and in Turkey. Carrot farming in Turkey is mainly done in an area
0f 130,342 decares in the provinces of Konya, Ankara, Hatay and Aksaray. One of the important
centers where carrot production is made is Beypazar district of Ankara province. Carrot
production can be done for 12 months in the district, which has suitable climatic conditions,
soil structure and water resources for carrot production. The aim of this research is; The aim is
to determine the importance of carrot production in the district in terms of Turkey and the
district economy by considering the current situation of carrot agriculture in Beypazar1 district
from a geographical perspective.

Materials and Methods: In the prepared study, a literature review was conducted on the
subject and the field, and articles, books and reports were examined. Statistics on carrot
production were obtained from the Turkish Statistical Institute (TUIK) database. The areas and
production amounts of carrot cultivation in Turkey and Beypazari district are presented in the
form of a table. At the same time, interviews were held with Beypazar1 District Directorate of
Agriculture and Forestry officials and farmers, and field work was carried out. The data
obtained from the interviews, TUIK data, official institution statistics, and publications related
to the subject and field were used as materials. Maps of the district were prepared using the
ArcGIS 10.4 program.

Results: Vegetables, especially carrots, are cultivated in most of the irrigated agricultural areas
in Beypazar1 district. In terms of carrot farming, the suitable climatic conditions and soil
structure and easy water supply allow production in the district for 12 months. Especially the
villages of Kuyucak, Fasil, Kayabiikii, Oymaaga¢, Akcakavak, Kirbasi and Kirsehler are the
areas where intensive production takes place. There are also modern facilities with machinery
in these villages where production is intense for the washing and packaging of carrots.
According to TUIK data for 2023, Beypazar1 district constitutes 17.5% of the total carrot
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growing areas in Turkey with a production area of 24,000 decares, and 18.5% of Turkey's total
carrot production with a product yield of 144,000 tons. Most of the carrots produced in
Beypazar district are marketed to vegetable markets in Istanbul and Ankara. Efforts are also
being made to open the carrots produced to international markets through export and to expand
the export market in order to increase the producer's profit rate. Carrot, which is a very
important agricultural product for the district's economy, also constitutes the raw material
source of the geographically indicated registered carrot delight, which is identified with the
region. Carrot juice production is also quite common. In order to increase the recognition of
Beypazari carrot and protect the brand value of the product, geographical indication registration
should be obtained for the carrot. Being a geographical indication registered agricultural
product will also increase the marketing power of carrots by ensuring that the production
method and product quality are protected. At the same time, various events should be included
in the International Beypazari1 and Region Agriculture, History, Culture and Tourism Festival
held in the district to increase the recognition of carrots.

Key Words: Agricultural geography; carrot production; Beypazari District

OZET

Giris ve Amag: Kok sebzelerden biri olan havug, vitaminler, mineraller, antioksidanlar ve lif
basta olmak iizere ¢esitli besin maddeleri igermektedir. icerdigi besin maddeleri insan saglig
acisindan oldukca 6nemlidir. Bu 6zellikleri nedeniyle diinyada ve Tiirkiye’de yaygin olarak
iiretilen ve tiiketilen sebzelerden biridir. Tiirkiye’de havu¢ tarimi agirlikli olarak Konya,
Ankara, Hatay, Aksaray illerinde 130.342 dekarlik (da) alanda yapilmaktadir. Havug iiretiminin
yapildig1 6nemli merkezlerden biri Ankara ilinin Beypazari ilgesidir. Havug iiretimi agisindan
uygun iklim kosullari, toprak yapisi ve su kaynaklarina sahip olan ilgede 12 ay boyunca {iretim
yapilabilmektedir. Bu arastirmada amag; Beypazari ilgesinde havug tariminin mevcut
durumunu, cografi bir perspektifte ele alarak ilgede havug tiretiminin Tiirkiye ve ilge ekonomisi
acisindan 6nemini tespit etmektir.

Materyal ve Metot: Hazirlanan ¢alismada konu ve sahayla ilgili literatiir taramas1 yapilmus,
makale, kitap ve raporlar incelenmistir. Tiirkiye Istatistik Kurumu (TUIK) veri tabanindan
havug tretimine ait istatistikler temin edilmistir. Tiirkiye’de ve Beypazari ilgesinde havug
ekimi yapilan alanlar ve iiretim miktarlari tablo seklinde sunulmustur. Ayn1 zamanda Beypazari
Ilge Tarim ve Orman Miidiirliigii yetkilileri ve ciftcilerle gdriismeler yapilmis, arazi calismasi
gerceklestirilmistir. Goriismelerden elde edilen veriler, TUIK verileri, resmi kurum
istatistikleri, konu ve sahayla ilgili yaymlar materyal olarak kullanilmistir. ArcGIS 10.4
programindan yararlanilarak ilgeye ait haritalar hazirlanmigtir.

Bulgular ve Sonug¢: Beypazar ilgesinde sulu tarim alanlarmin biiyiik boliimiinde sebze,
ozelliklede havug tarimi yapilmaktadir. Havug tarimi agisindan iklim sartlarinin ve toprak
yapisinin uygun olmasi, su teminin kolay olmasi 12 ay boyunca ilgede iiretim yapilmasina
imkan tanimaktadir. Ozellikle Kuyucak, Fasil, Kayabiikii, Oymaagac, Ak¢akavak, Kirbas: ve
Kirsehler kdyleri yogun iiretimin yapildig: sahalardir. Havucun yikanmasi ve paketlenmesi i¢in
iiretimin yogun oldugu kdylerde makineli modern tesisler de bulunmaktadir. 2023 yili TUIK
verilerine gore Beypazart ilgesi 24.000 da {iretim alaniyla Tirkiye’de toplam havug
yetistiriciligi yapilan alanlarin %17,5’ini, 144.000 ton iiriin verimiyle Tiirkiye’ nin toplan havug
tiretiminin %18,5’ini olusturmaktadir. Beypazar ilgesinde {iretilen havucun biiyiik boliimi
Istanbul ve Ankara illerinde yer alan sebze hallerine pazarlanmaktadir. Ureticinin kar oranin
artmas1 ic¢in lretilen havucun ihracat yoluyla uluslararasi pazarlara agilmasi ve ihracat
pazarinin genisletilmesi i¢in ¢aligmalar da yapilmaktadir. Tlge ekonomisi agisindan oldukga
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onemli bir tarim iirlin{i olan havug, yore ile 6zdeslesmis cografi isaret tescilli havug lokumunun
da ham madde kaynagini olusturmaktadir. Ayrica havug suyu iiretimi de olduk¢a yaygindir.
Beypazart havucunun taninirliginin artmasi, iirlinlin marka degerinin korunmasi agisindan
havuca cografi isaret tescili alinmalidir. Cografi isaret tescilli bir tarim iirlinii olmas1 havucun
iiretim seklinin, iirlin kalitesinin korunmasini saglayarak pazarlama giiciinii de artiracaktir.
Aynm1 zamanda ilgede diizenlenen Uluslararas1 Beypazar1 ve Yoresi Tarim, Tarih, Kiiltiir ve
Turizm Festivalinde havucun taninirhigni artirmak amaciyla ¢esitli etkinliklere yer
verilmelidir.

Anahtar Kelimeler: Tarim Cografyasi; Havug Uretimi, Beypazr1 ilgesi
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Abstract

The Warsaw Pact, which began to collapse as a result of the unification of East Germany and
West Germany, completely disappeared with the dissolution of the USSR. Wanting not to lose
its influence in the region and its political power in the world, Russia embarked on a new quest
and decided to establish the community as a result of its negotiations with Belarus and Ukraine
on December 8, 1991. The establishment of the community was realized with the participation
of 11 of the 15 states that left the USSR. Currently, due to the separation of Turkmenistan,
Georgia and Ukraine, there are 9 member countries in the community (Azerbaijan, Moldova,
Russia, Armenia, Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan and Belarus). In CIS
countries, wheat and cotton are the two main strategic crops and the production and marketing
of these crops are under government tenders. The aim of this study is to comparatively analyze
cotton production in CIS countries in the period 2013-2022. Since cotton data of other CIS
countries cannot be accessed, Azerbaijan, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan
and Uzbekistan were included in this study and the developments were evaluated. The main
material of the study consists of the data obtained from FAOSTAT, International Cotton
Advisory Committee (ICAC), and the results obtained from previous researches on the subject.
The collected statistical data were arranged in the form of tables and figures and interpreted by
making percentage and index calculations. Cotton production increased by 23% in the 2013-
2022 period in the CIS countries covered. In the same period, the share of these countries in
the world's total cotton production varied between 6-8.6%. In 2022, this share was 8.6%. The
country with the highest cotton production is Uzbekistan. This country is followed by
Turkmenistan and Tajikistan.

Keywords: cotton, cotton yield, cotton marketing, CIS countries.

INTRODUCTION

The Commonwealth of Independent States (CIS) was established in order to fill the gap in
international authority that emerged over the vast territory of this country after the collapse of
the Soviet Union and to continue the economic and, in a sense, cultural cooperation between
possible member countries (Loukoianova and Unigovskaya, 2004; Tiusanen and Kinnunen,
2005). It is a political and economic community established with the participation of 11
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countries. Participating countries; they are Azerbaijan, Armenia, Belarus, Kazakhstan,
Moldova, Kyrgyzstan, Russia, Tajikistan, Turkmenistan, Uzbekistan and Ukraine (Eren, 2012;
Saracoglu and Kortan, 2014). The location of CIS countries in the world can be seen in Figure
1.

Figure 1. Location of CIS countries

Source: Anonymous, 2023.

Georgia, which did not join the community during its establishment, joined in 1993, but left
the community in 2008 due to Russia's occupation of Georgian territory (South Ossetia War).
On August 15, 2008, the Georgian parliament approved the decision to leave the CIS. Georgia's
membership in the CIS officially ended on 17 August 2009. Turkmenistan left the community
in 2005 and is currently an observer country. Ukraine left the community after Russia's
annexation of Crimea in March 2014.

The Warsaw Pact, which began to collapse as a result of the unification of East Germany and
West Germany, completely disappeared with the dissolution of the USSR. Wanting not to lose
its influence in the region and its political power in the world, Russia embarked on a new quest
and decided to establish the community as a result of its negotiations with Belarus and Ukraine
on December 8, 1991 (Huseynov, 2003; Demirbugan, 2005; Agayev and Yamak, 2009). The
establishment of the community was realized with the participation of 11 of the 15 states that
left the USSR. Currently, due to the separation of Turkmenistan, Georgia and Ukraine, there
are 9 member countries in the community (Azerbaijan, Moldova, Russia, Armenia,
Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan and Belarus). There are two entities under the
Community: the Common Economic Area Agreement and the Eurasian Economic Community.
The language of the community is Russian and the rotating presidency is currently held by
Kyrgyzstan.

With the collapse of the Soviet Union, a socialist system and deep-rooted commercial relations
emerged. The decline in agricultural production typically occurred in response to the
introduction of market forces, the reduction of subsidies, and the decline in citizens' purchasing
power. Governments are implementing reforms to encourage agricultural growth and
productivity improvements and establishing new business partnership networks to sustain this
sector as a major employer in rural areas. The agricultural sector has an important role in the
CIS countries. It is revealed by the share of rural population, the share of agricultural Gross
Value Added in the country's GDP and the share of agricultural employment. After gaining their
independence, the structure of agricultural production has changed depending on the
agricultural policies in the crop and livestock production systems of all CIS countries. In CIS
countries, wheat and cotton are the two main strategic products, and the production and
marketing of these products are under state tenders. Since the first years of independence,
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agricultural policy in the countries has been shaped by the government's intention to increase
the volume of wheat production in order to achieve food self-sufficiency. As a result, more land
was allocated to wheat production. However, in the following years, cotton gained strategic
importance for many countries (Lerman, 2009; Kim et al., 2018).

It is seen that many studies have been conducted on the developments in the agricultural sector
in the countries of the CIS (Osborne and Trueblood, 2002; Spoor, 2004; Lerman, 2009;
Jadraliyev, 2010; Oztiirk et al., 2013; Brink, 2014; Lerman, 2015; Philippidis et al., 2016; Kim
et al., 2018; Mizik et al., 2018; Djuric et al., 2018).

It is seen that some studies have been carried out on different aspects of cotton production in
the CIS countries (Sugonyaev, 1994; Isengildina et al., 1998; Nurzhanovna., 2011;
Azhimetova, 2012; MacDonald, 2012; Shtaltovna and Hornidge, 2014; Mombekova et al.,
2016; Hofman, 2019; Kahriz et al., 2019). However, closely monitoring cotton production in
these countries and continuing research can contribute to the creation of policies that can be
developed to meet domestic demand and increase export opportunities.

PURPOSE AND METHODS

The aim of this study is to comparatively analyze cotton production in CIS countries in the
period 2013-2022. Since cotton data of other CIS countries cannot be accessed, Azerbaijan,
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan were included in this study
and the developments were evaluated. The main material of the study consists of the data
obtained from FAOSTAT, International Cotton Advisory Committee (ICAC), and the results
obtained from previous researches on the subject. The collected statistical data were arranged
in the form of tables and figures and interpreted by making percentage and index calculations.

RESULTS AND DISCUSSION
Population and Employment Characteristics of Countries

The six countries covered constitute 1.1% of the world's total population and 1.3% of the
world's rural population. The country with the largest population is Uzbekistan, followed by
Kazakhstan and Azerbaijan. The countries with the highest rural population ratio are
Kyrgyzstan and Kazakhstan. The country with the highest share of agriculture in the employed
population is Tajikistan, followed by Azerbaijan and Uzbekistan (Table 1).




3rd INTERNATIONAL PARIS CONGRESS ON AGRICULTURE & ANIMAL
HUSBANDRY
July 1-3, 2024 -PARIS

Table 1. Rural population and labor employment in agriculture by countries (2021)

Countries Total Rural Share of Employment Share of

poulation population rural in agriculture | agriculture in

(1,000) (1,000) population (1,000) total
(%) employment

(%)
Azerbaijan 10,313 4,400 42.7 1,681 36.3
Kazakhstan 19,196 7,996 41.6 1,340 13.7
Kyrgyzstan 6,528 4,011 61.4 400 25.2
Tajikistan 9,750 6,979 71.6 1,003 45.8
Turkmenistan 6,342 2,875 45.3 429 22.3
Uzbekistan 34,081 16,681 48.9 3,027 26.9
Total (1) 86,210 42,942 49.8 7,880 -
World (2) 7,909,295 3,417,047 43.2 872,097 26.6
% (1/2) 1.1 1.3 - 0.9 -

Source: FAOSTAT, 2024.

GDP from Agriculture and State Supports by Countries

Among the countries covered, the country with the highest GDP is Kazakhstan. Tajikistan is
the country with the least GDP. The countries with the highest GDP per capita are respectively;
Turkmenistan, Kazakhstan and Azerbaijan. The rate of GDP derived from agriculture is higher
in Uzbekistan and Tajikistan than in others. The countries with the highest government
expenditures rate on agriculture are; Uzbekistan, Kazakhstan and Tajikistan (Table 2).

Table 2. GDP from agriculture and government expenditures for agriculture by countries
(2022)

Countries Gross Domestic GDP per Share of Share of
Product (GDP) capita agriculture in agriculture in
(Million USD) (USD) GDP (%) government
expenditure (%)
Azerbaijan 78,429 7,572 4.9 1.2
Kazakhstan 216,041 11,137 5.3 4.2
Kyrgyzstan 10,931 1,649 12.1 0.9
Tajikistan 10,267 1,032 23.3 2.3
Turkmenistan 78,003 12,130 8.0 2.1
Uzbekistan 79,974 2,310 23.8 5.1
Total (1) 474,645 - - -
World (2) 99,357,499 12,566 4.3 2.1
% (1/2) 0.5 - - -

Source: FAOSTAT, 2024.

Agricultural Land Availability and Usage Characteristics by Countries

The total land of the countries covered have a share of 3.1% in the world. These countries
constitute 6.1% of the world's total agricultural land. The country with the most agricultural
land is Kazakhstan. Turkmenistan and Uzbekistan follow this country. The countries with the
highest rate of agricultural land in the total land are Kazakhstan, Turkmenistan and Uzbekistan
(Table 3).
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Table 3. Distribution of total land by countries (2021)

Countries Total country land | Agricultural land % Forest land Other land
(1,000 ha) (1) (1,000 ha) (2) 2/1) (1,000 ha) (1,000 ha)
Azerbaijan 8,265 4,781 57.8 1,143 2,341
Kazakhstan 269,970 213,796 | 79.2 3,484 52,690
Kyrgyzstan 19,180 10,366 54.0 1,334 7,480
Tajikistan 13,879 4917 354 425 8,537
Turkmenistan 46,993 33,838 | 72.0 4,127 9,028
Uzbekistan 44,065 25,691 58.3 3,715 14,659
Total (1) 402,352 293,389 | 729 14,228 94,735
World (2) 13,014,612 4,787,552 | 36.8 4,053,907 4,143,009
% (1/2) 3.1 6.1 - 0.3 2.3

Source: FAOSTAT, 2024.

Permanent meadows and pastures have the highest rate of agricultural land in the countries
covered. Temporary crops constitute the other important share. These countries constitute 7.9%
of the world's permanent meadow and pasture lands and 2.9% of temporary crop lands (Table

4).
Table 4. Agricultural land use by countries (2021)
Countries Agricultural Temporary Temporary Temporary Permanent Permanent
land (1,000 ha) crops meadows fallow crops meadows
(1,000 ha) and pastures (1,000 ha) (1,000 ha) and pastures
(1,000 ha) (1,000 ha)
Azerbaijan 4,781 2,050 - 39 274 2,418
Kazakhstan 213,796 23,104 2,884 3,682 132 183,994
Kyrgyzstan 10,366 1,002 283 2 77 9,002
Tajikistan 4,917 816 - 22 204 3,875
Turkmenistan 33,838 1,511 212 217 60 31,838
Uzbekistan 25,691 3,128 440 449 421 21,253
Total (1) 293,389 31,611 3,819 4,411 1,168 252,380
% 100.0 10.8 1.3 1.5 0.4 86.0
World (2) 4,787,552 1,087,574 144,133 164,968 183,204 3,207,673
% (1/2) 6.1 2.9 2.6 2.7 0.6 7.9

Source: FAOSTAT, 2024.

Developments in Cotton Production and Yield by Countries

In the countries covered, cotton havested areas decreased by 8% in the 2013-2022 period. In
the same period, the share of these countries in the world's total cotton harvested area varied
between 6-7.2%. In 2022, this share was 6.6%. The country with the largest cotton harvested
area is Uzbekistan. This country is followed by Turkmenistan and Tajikistan. The country with
the highest increase in cotton harvested area in the 2013-2022 period is Azerbaijan (Table 5).
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Table 5. Cotton harvested area by countries (1000 ha)

Countries Years
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Azerbaijan 23 23 19 51 136 132 100 100 101 104
Kazakhstan 138 128 99 110 135 133 131 126 110 126
Kyrgyzstan 23 23 14 17 21 23 24 22 19 22
Tajikistan 191 178 160 163 174 186 186 195 177 200
Turkmenistan 550 540 540 546 546 546 551 621 620 580
Uzbekistan 1,309 1,301 1,300 1,265 1,201 1,108 1,051 1,058 1,022 1,027
Total (1) 2,234 2,193 2,132 2,152 2,213 2,128 2,043 2,122 2,049 2,059
Index 100 98 95 96 99 95 91 95 92 92
(2013=100)

World (2) 31,990 | 34,478 | 31,473 | 30,048 | 34,519 | 32,761 | 33,977 | 32,136 | 32,643 | 31,427
% (1/2) 7.0 6.4 6.8 7.2 6.4 6.5 6.0 6.6 6.3 6.6

Source: FAOSTAT, 2024.

Cotton production increased by 23% in the 2013-2022 period in the CIS countries covered. In
the same period, the share of these countries in the world's total cotton production varied
between 6-8.6%. In 2022, this share was 8.6%. The country with the highest cotton production
is Uzbekistan. This country is followed by Turkmenistan and Tajikistan. The country with the
highest increase in cotton harvested area in the 2013-2022 period is Azerbaijan (Table 6).

Table 6. Cotton (unginned) production by countries (1,000 tons)

Countries Years
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Azerbaijan 45 41 35 89 207 234 295 337 287 322
Kazakhstan 397 321 274 287 330 344 344 327 290 362
Kyrgyzstan 69 69 44 52 65 75 80 73 67 76
Tajikistan 393 373 270 285 386 300 403 450 531 512
Turkmenistan 600 745 764 1,071 1,109 1,101 1,110 1,280 1,280 1,201
Uzbekistan 3,361 3,400 3,361 2,959 2,854 2,286 2,692 3,064 3,373 3,501
Total (1) 4,865 4,949 4,748 4,743 4,951 4,340 4,924 5,531 5,828 5,974
Index 100 102 98 97 102 89 101 114 120 123
(2013=100)

World (2) 72,382 | 76,122 | 65,886 | 67,803 | 74,020 | 72,285 | 83,681 | 71,459 | 74,298 | 69,668
% (1/2) 6.7 6.5 7.2 7.0 6.7 6.0 5.9 7.7 7.8 8.6

Source: FAOSTAT, 2024.

Cotton yield increased by 33% in the 2013-2022 period in the countries covered. During the
same period, although cotton yield in these countries remained below the world average in
some years, significant increases were recorded, especially in the last three years. The countries
with the highest cotton yield are Kyrgyzstan, Uzbekistan and Azerbaijan, respectively. The
country with the highest productivity increase in the 2013-2022 period is Azerbaijan (Table 7).
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Table 7. Cotton yield by countries (kg/ha)

Countries Years
2013 2014 2015 2016 2017 2018 2019 2020 2021 | 2022
Azerbaijan 1,932 1,788 1,883 1,761 1,527 1,763 | 2,949 | 3,360 | 2,854 | 3,094

Kazakhstan 2,875 | 2,514 | 2,758 | 2,616 | 2,439 | 2,592 | 2,625 | 2,593 | 2,640 | 2,866
Kyrgyzstan 2,925 | 2,956 | 3,095 | 3,141 | 3,179 | 3,242 | 3,285 | 3,344 | 3,480 | 3,539
Tajikistan 2,057 | 2,098 | 1,692 | 1,751 | 2,222 | 1,616 | 2,170 | 2,309 | 2,999 | 2,560
Turkmenistan | 1,091 | 1,380 | 1,414 | 1,963 | 2,031 | 2,015 | 2,014 | 2,062 | 2,065 | 2,071
Uzbekistan 2,568 | 2,613 | 2,586 | 2,339 | 2376 | 2,062 | 2,562 | 2,897 | 3,299 | 3,409

Total 2,178 | 2257 | 2,227 | 2204 | 2237 | 2,039 | 2,410 | 2,606 | 2,844 | 2,901
Index 100 104 102 101 103 94 111 120 131 133
(2013=100)

World 2263 | 2,208 | 2,093 | 2265]| 2,144 | 2206 | 2,463 | 2,224 | 2276 | 2,217

Source: FAOSTAT, 2024.

Cotton Prices Received by Producers by Countries

When the cotton (unginned) prices received by producers in the 2013-2022 period in the
countries covered are examined; it was determined to vary between 273-534 $/ton in
Azerbaijan, 334-722 $/ton in Kazakhstan, 550-1,273 $/ton in Kyrgyzstan, 565-727 $/ton in
Tajikistan, 505-641 $/ton in Turkmenistan, 532-917 $/ton in Uzbekistan (FAOSTAT, 2024).
When the cotton prices received by producers in 2022 are examined, it is seen that the highest
price was obtained by producers in Kyrgyzstan and Uzbekistan (Figure 2).

Cotton Price ($/ton) (2022)
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Figure 2. Prices of cotton (unginned) received by producers (2022)
Source: FAOSTAT, 2024.

Cotton Consumption and Foreign Trade by Countries

Information on cotton (ginned) consumption and foreign trade in the countries covered is
presented in Table 8. As seen in the table, 58.4% of the total beginning stocks and production
in these countries in 2022 was allocated for consumption and 15.6% was exported. In the same
year, these countries realized 2.6% of the world's total cotton exports. In 2013, Turkmenistan
and Uzbekistan exported a total of 969,000 tons of cotton. However, the total exports of these
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two countries in 2022 is 31 tons. The countries that export the most cotton in 2022 are
Tajikistan, Kazakhstan and Azerbaijan (Table 8).

Table 8. Cotton (ginned) production, consumption and foreign trade by countries (1,000 tons)

Countries Years | Beginning | Production Import Export Consumption Ending
stocks stocks
Azerbaijan 2013 20 16 - 2 15 19
2022 31 68 - 38 30 31
Kazakhstan 2013 17 74 - 61 13 17
2022 17 80 1 57 13 28
Kyrgyzstan 2013 5 19 3 20 1 6
2022 5 16 - 16 2 3
Tajikistan 2013 21 105 - 83 11 32
2022 23 109 - 76 25 31
Turkmenistan 2013 463 337 - 354 131 315
2022 124 220 - 26 144 174
Uzbekistan 2013 321 910 1 615 345 272
2022 111 590 5 5 600 101
Total (1) 2013 847 1,461 4 1,135 516 661
2022 311 1,083 6 218 814 368
World (2) 2013 19,510 26,258 8,858 9,035 24,092 21,499
2022 18,578 24,385 8,263 8,280 23,694 19,252
% (1/2) 2013 43 5.6 0.04 12.6 2.1 3.1
2022 1.7 4.4 0.07 2.6 3.4 1.9

Source: ICAC, 2024.

CONCLUSION

Developments in the agriculture and food sectors may vary from country to country. In
determining the characteristics of the agriculture and food sectors; the diversity of selected
reforms and national agricultural and food policies, aspects of foreign policy, geographical,
geological and climatic conditions, etc. are effective. The main advantage of the agriculture
and food sectors in all countries covered by the study is favorable agro-climatic conditions that
allow the development of niche agricultural products (Brink, 2014). One of the main
advantages of the CIS countries is relatively low input costs, which provides higher
competitiveness. Labor costs in the agricultural and food sectors of CIS countries are lower
than in countries with well-functioning market economies. However, national support policies
generally contribute to lower start-up costs in the agriculture and food sectors (Kim et al.,
2018).

The countries with the highest rural population are Uzbekistan, Kazakhstan and Tajikistan.
After gaining their independence, the structure of agricultural production has changed
depending on the agricultural policies in the plant and livestock production systems of all CIS
countries. Agricultural policy in countries has been shaped by the government's goal of
increasing wheat production in order to ensure self-sufficiency in food. However, countries
have also turned to cotton production in recent years in order to meet their own needs and
improve export opportunities. The country with the highest cotton production is Uzbekistan.
This country is followed by Turkmenistan and Tajikistan.

There are many opportunities to increase rural productivity and income growth in CIS
countries. In order to ensure the sustainability of cotton growing in these countries; agricultural
technology should be modernized, irrigation water should be used more efficiently, climate-
resistant agricultural systems should be adopted, producers should be able to apply advanced
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techniques and business principles more effectively, state supports should be maintained, high-
yield local varieties should be developed, export-oriented production should be encouraged,
producers should be organized through cooperatives.
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Abstract

The ongoing climate transformation provides novel opportunities, along with associated risks,
for the banking and behavioral finance sector: the elements contributing to climate change can
have an impact on this system, leading to potential exposure to various forms of climate risk.
Describing through a " macroprudential " perspective, the current paper considers that it is
crucial to consider how regulatory bodies have recently advocated for the development of
standardized models to evaluate vulnerability to climate risk and enhance the analysis of
climate-related scenarios especially in countries with significant climate change impact as the
Western Balkans. By opting for soft law mechanisms and leaning towards a risk-centric
approach, it becomes feasible to adjust regulations to the dynamic and unpredictable nature of
the subject matter, while also ensuring a swift and precautionary response to potential systemic
crises arising from inadequate incorporation of climate risks. However, on a micro-
management level, bank staff bear the responsibility of integrating climate and environmental
factors into the risk management function when assessing exposure to different risks and during
monitoring activities. Consequently, the system is witnessing the emergence of new dimensions
of accountability, particularly towards external entities who may hold non-monetary interests
associated with environmental conservation. It is imperative therefore that the entirety of the
economic rights and freedoms of the European Union Regulatory Acts must now align with the
imperative of environmental preservation, biodiversity, ecosystems, and sustainable
development.

Keywords: Climate finance, risk-centric approach, behavioral finance, soft law mechanisms,
environmental preservation

Introduction

The international community has long acknowledged the imperative to harmonize economic
progress with environmental preservation and the fulfillment of communal objectives as
defined in the common interest (Meyer & Clemens,2022; Acevedo et al.,2020). The focus on
the economic ramifications of climate change has reached a considerable magnitude
particularly in emerging economies (Kumar & Maiti,2024). Recent projections have delineated
a further escalation in global temperatures over the twenty-first century, resulting in amplified
occurrences and severity of extreme natural events, with significant repercussions on
ecosystems and public health. The correlation between human actions and climate variations
underscores the necessity to redefine the sustainable development approach, commencing with
the gradual phasing out of fossil fuels (Acevedo et al.,2020). The reformation of the
conventional economic growth model necessitates the sustainable management of the
impending societal and economic transformations, including the impacts of climate change. A
framework of "sustainable development" hinges on the thorough integration of the extensively
debated environmental, social, and governance (ESG) factors within market dynamics
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(Leogrande &Costantiello,2023). This abbreviation denotes the incorporation of novel criteria
that prompt the evaluation of companies' structure and performance while considering their
responsiveness to social and environmental concerns. Owing to the ubiquitous nature of
climatic and environmental phenomena, ESG standards have garnered attention from the
banking and financial sector, a domain tasked with facilitating the ecological transition of our
nation (Leogrande & Costnatiello,2023). Henceforth, events concerning climate change have
garnered the attention of the European Regulator, given that sustainable business models of
intermediaries can facilitate the advancement of finance towards virtuous standards of social
inclusion (see the European Climate Law,2021). This, in turn, enables resistance to both
external and internal shocks, leading to the achievement of ecologically sustainable objectives
(Hassani & Bahini,2022). The ongoing climate transition offers novel opportunities, alongside
new risks, for the banking and financial sector. Factors contributing to climate change may
manifest within this system, leaving it vulnerable to various forms of climate risk, known as
Climate-Related Financial Risk (CRFR) (Battiston et al.,2021). Consequently, banking
supervision and the financial system's actions must undergo reassessment in this evolving
landscape. While traditionally focused on overseeing the health and prudent management of
intermediaries, they are now tasked with identifying and addressing emerging risks associated
with global climate changes (Su et al.,2022; Battiston et al.,2021). This approach aligns with
developments at the European and international levels for the neighboring countries. Such
reflections suggest that the subject of "environment" necessitates attention from a wide array
of stakeholders. Moreover, besides the essential supervisory role played by authorities,
proactive measures are crucial from supervised intermediaries. These entities are experiencing
a surge in demand for sustainable products, highlighting the need to incorporate "sustainability"
into their operations, thereby becoming a fundamental aspect of all legal activities (Knez et
al.,2022). The current reflections, thus, commence from the conceptual premise that climate
risks may predominantly impact the integrity of individual intermediaries and, consequently,
also on the resilience of the financial system: there exists a profound acknowledgment that
environmental sustainability could serve as a defining aspect of the operations of a banking
and financial sector grounded on a precise set of values(Knez et al.,2022; Battiston et al.,2021).
Throughout the course of these reflections, my aim is to initiate from a fundamental
assumption: that sustainability represents a systemic goal in the present times.

Interaction between Climate Risks and Traditional Risks for the economic development

The transformations in climate change and environmental decline have instigated structural
modifications impacting economic operations and consequently, the overall framework of the
banking sector (Wu et al.,2023; Anginer et al.,2018). To delve deeper into this subject matter,
it is imperative to initially recognize the emergence of novel risk attributes that coexist with
the conventional features of the banking industry (namely credit risk, operational risk, market
risk), with which they interplay and occasionally become indistinguishable. Within the sphere
commonly denominated as Climate related financial risks, there are two principal risk
elements, as discerned by the European Central Bank and the EBA: physical risk and transition
risk (see Sustainable EBA,2024). Physical risk denotes the economic repercussions of climate
variations, encompassing more frequent severe weather occurrences, gradual climate shifts,
and environmental deterioration such as air, water, and soil pollution, water scarcity,
diminishing biodiversity, and deforestation. This risk type is categorized as "acute" if triggered
by extreme incidents like droughts, floods, and storms, and "chronic" if induced by progressive
alterations like temperature escalations, rising sea levels, water scarcity, biodiversity depletion,
changes in land use, habitat destruction, and resource inadequacy. Such risk has the potential
to directly result in tangible impairments or reduced efficiency, as well as indirectly lead to
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subsequent consequences like disruptions in production chains. In addition to physical hazards,
there exists transition risks, which signify potential financial repercussions that an organization
might face, either directly or indirectly, due to the process of shifting towards a low-carbon
economy and greater environmental sustainability (see Sustainable EBA,2024). This scenario
could arise from abrupt policy changes, technological advancements, or evolving market
sentiments. These risks impact the robustness of companies' business models over the medium
to long term, particularly those relying on specific sectors and markets like banking, which are
highly sensitive to external variables. Moreover, it is essential to note how both physical and
transition risks can lead to additional financial losses through legal actions (referred to as "legal
liability risk") and reputational harm if stakeholders associate the entity with negative
environmental impacts (known as "reputational risk"). Despite the distinct nature of climate
and environmental risks, their manifestation results in consequences for the conventional
prudential risks inherent in the banking sector. Climate and environmental risks can act as key
factors influencing multiple established risk categories and subcategories concurrently
(Gourdel et al.,2023). An illustrative instance can shed light on this matter. For instance,
regions highly susceptible to physical risks may experience diminished real estate collateral
valuations (credit risk) due to increased flood hazards. Nevertheless, the management of
climate risks presents numerous complexities, primarily stemming from the considerable
uncertainty and unpredictability regarding the impacts of climate change on entities (Goudel et
al.,2023). To facilitate the integration of climate risks within the banking framework, various
regulatory mechanisms have been implemented, all aimed at a common overarching objective.
Expounding on the preceding point is permissible. Historically, the environment was viewed
as an external constraint on European and global economic and monetary policies. However,
the escalating significance of sustainable development necessitates a policy reorientation. The
harmonization of European and international systems is pivotal in resolving the dichotomy
between economic imperatives (ensuring banking system stability and averting systemic
shocks) and environmental conservation and enhancement. Thus, a progressive "greening" of
European and international policies and regulations is imperative, aligning sustainability goals
with the safeguarding of investments (Almeida et al.,2023).

Soft-Law Sources and choice of an Approach Risk-Based

Climate change, as research endeavored to observe, is a phenomenon characterized by risks
that permeate the entire system (Battiston et al.,2021; Acevedo et al.,2020). For the system to
function in accordance with its governing rules, it is imperative not only to identify these risks
but also to regulate and manage them effectively. A prompt response to this objective was
necessitated from supranational regulators. The European political stance aims at fulfilling the
goals of the Paris Agreement through robust legal frameworks, particularly focusing on the
nature of legislative acts such as regulations and directives (see UN Climate Change
policies,2016). However, it is noteworthy that alternative regulatory tools have proliferated in
practice, leading to a diverse array of norms that align more with soft law. The proximity of
these instruments to the stakeholders, in the context of subsidiarity, enhances the value of
regulatory competence in addressing pertinent interests. Acknowledgment must first be given
to the heightened interest in addressing climate change within European institutions. The
current regulations, encompassing the amalgamation of CRR2-CRDS5, mandate public
disclosure requirements related to ESG issues for major listed intermediaries like banks and
investment firms (Almeida et al.,2023; Leogrande & Costantiello,2023). Notably, these entities
are obliged to disclose the Green Asset Ratio (GAR) among other pertinent information to
demonstrate how their business strategies align with the objectives of the Paris Agreement.
These obligations have come into effect from January 2023, with provisions extending until
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December 2023 for GAR information and until June 2024 to incorporate emissions from debtor
companies across the entire value chain (known as Scope 3 emissions) (Briihl,2023). Moreover,
a recent proposal for a Regulation was introduced by the European Commission, focusing on
innovations primarily directed towards the Second and Third Pillars. Concerning the Second
Pillar, which pertains to prudential oversight, amendments to articles 73, 74, and 76 of the CRD
Directive require banks to establish governance structures, strategies, and processes capable of
assessing their internal capital requirements considering ESG risks over a medium to long-term
horizon (Briihl,2021). Intermediaries are also tasked with devising transition plans that
encompass quantitative objectives for at least a decade to monitor risks of potential
misalignments with the Union's climate objectives. As for the Third Pillar, which involves
specific disclosure obligations, an extension of disclosure requirements on ESG matters to all
intermediaries (banks and investment firms subject to bank prudential regulations) is outlined
through amendments to Article 430 of the Regulation, thereby encompassing even smaller
banks (see the European Climate Law,2021). Differentiation holds significant importance,
particularly in the realm of supervision. It is imperative that regulatory bodies are provided
with sufficient and comparable data to ensure a precise assessment of supervisory activities. In
addition to the strict European regulatory landscape, there appears to be a noticeable shift
towards the importance of more adaptable and efficient mechanisms that are now intelligently
categorized as "unconventional regulations." Notably, major global central banks, among
others, have initiated substantial efforts and investments in researching climate change and its
diverse repercussions, prompting a response, including regulatory actions, either individually
or in cooperative endeavors (Dikau & Vizou,2021). Initially, it is crucial to highlight the
widespread interest in environmental issues that has given rise to the establishment of an
international network, the Network for Greening the Financial System (NGFS), tasked with
setting standards, guidelines, and climate scenarios to facilitate the assimilation of climate-
related and environmental aspects into financial operations and risk management practices(see
NGFS,2024). NGFS climate scenarios, set up with the purpose of establishing a shared
foundation for analyzing climate-related risks within the economy and the financial sector,
were primarily designed for utilization by central banks and supervisory authorities. However,
these scenarios can also be beneficial for the direct recipients of supervisory oversight,
encompassing not only banks but also financial intermediaries, SIMs, and the broader financial
community (see NGFS Scenarios Portal,2024). Consequently, the initial emphasis lies on the
significance of the chosen framework due to its comprehensive scope, intending to provide
guidance to both public and private entities. The primary objective is to delineate the potential
implications of climate change as a significant source of financial risk, irrespective of the
specific entities involved. From the viewpoint of banking, these risks should be recognized as
financial vulnerabilities arising from the exposure of banking operations to external factors that
can disrupt their regular functions (e.g., disruptions caused by extreme weather conditions that
could potentially impact credit evaluation processes) (see NGFS Scenarios Portal,2024).
Transitioning to a purely prudential perspective, it becomes imperative to acknowledge the
efforts of international entities such as the Basel Committee on Banking Supervision (BCBS)
(2004) at the global level and the European Banking Authority (EBA) (2024) at the regional
level. These organizations have undertaken the crucial task of assessing the adequacy of the
existing regulatory framework in addressing the financial risks associated with climate change
comprehensively. The Basel Committee has established a dedicated Task Force focused on
climate-related financial risks, aimed at supporting the Committee's mission to enhance the
regulatory standards, supervisory practices, and risk management protocols of banks
worldwide with the overarching goal of fortifying financial stability. The Committee has placed
the emphasis on relevance on the accurate assessment of ESG risks to facilitate the integration
of sustainability risks within the Second Pillar, pertaining to the prudential control process. The
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Committee aims to foster principles-based standardization for enhancing risk management and
supervisory practices concerning financial risks related to climate change. This approach is
rooted in the reassessment of the existing Framework of Basel, particularly the core principles
for effective banking supervision (BCP) from September 2012 and the supervisory review
process (Supervisory Review and Evaluation Process, SREP) (see SREP,2024). Nevertheless,
it is important to note that the EBA has also underscored the significance of appropriately
evaluating ESG factors. The EBA is currently developing a consultation document to facilitate
constructive discourse and prerequisites for implementing specific prudential measures for
assets vulnerable to ESG factors. This document focuses on "the impact of environmental risks
on the prudential landscape" and is designed to solicit assistance and opinions to establish
robust supervisory frameworks and tools that can bolster the European banking industry in
transitioning towards a more sustainable economy and managing risks stemming from climate
change and broader ESG considerations. The most typical modality of the risk-based approach
provides that the risk assessment and identification of appropriate mitigation measures are
conducted directly by the recipients of the regulation. In this way, a system of rules is preferred
based on a pre-established case series, a flexible model by virtue of which it will be up to the
obliged subjects to evaluate in which situations to regulate the frequency and intensity of
obligations, based on an assessment of the concrete impacts of the risks climatic conditions
have in certain areas; all of which, moreover, is in line with that vision for which it is necessary
to "respect the singularity of the concrete fact and the dynamics of ordering” (see Sustainable
EBA,2024).

Sustainable Banking and Risk supervision on Climate Change

The role and expertise of central banks in analyzing economic and monetary policies have
initiated a discourse on the necessity of their expanded participation in addressing climate
change. Specifically, there is a discourse on whether central banks should widen their range of
actions to promote the shift towards a low-emissions economy using existing policy tools. At
the European level in 2019, the European Central Bank (ECB) had foreseen that one of the
focal points during the assessment of its monetary policy framework would be the aspect
concerning climate change (see ECB Masterplan,2024). The ECB emphasized the necessity,
rather than the option, of integrating actions against climate change into the functions of a
central bank while upholding its traditional responsibilities. In 2020, the ECB issued the "Guide
on climate and environmental risks: supervisory expectations in risk management and
disclosure matters," in which it highlighted climate risks as primary factors in the risk
assessment framework of the Single Supervisory Mechanism (SSM) for the banking sector in
the euro area. The ECB asserted that financial institutions should address climate and
environmental risks through a strategic, all-encompassing, and forward-thinking approach.
Subsequently, in early 2021, institutions were requested to self-evaluate their current
procedures against the standards outlined in the Guide and to communicate their strategies for
advancing climate risk management and environmental considerations to the ECB. Based on
this, the ECB evaluated the readiness of the institutions and the effectiveness of their
implementation strategies. The evaluation revealed that although some institutions had made
significant advancements, none had completely conformed to supervisory expectations, and
the quality of their implementation strategies varied significantly. Moreover, only a few
institutions had integrated climate and environmental risk practices that noticeably influenced
their operational strategies and risk profiles. In recognition of the impact of climate and
environmental risks on traditional financial services, including banks and non-bank financial
intermediaries within its regulatory purview, the Bank of Albania (2023) has issued a document
outlining initial supervisory expectations concerning the incorporation of climate and
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environmental risks into corporate strategies, governance and control frameworks, risk
management practices, and disclosure protocols of supervised financial institutions (see Bank
of Albania Climate Change Strategy,2024). Aligned with similar efforts by the ECB and the
EBA, this regulation intends to provide high-level and non-mandatory guidance, with the
practical execution thereof delegated to individual intermediaries. A careful review reveals the
imperative for each supervised entity to autonomously conduct thorough analyses and
assessments to determine the pertinence of these issues within the context of their business
model. Consequently, these considerations facilitate progress towards the sustainable
transformation of the banking sector, emphasizing the significance of sustainability within the
internal governance structures of banking entities. Confronted with a multitude of novel
challenges, ranging from technological innovations and global economic downturns to the
pressing issue of climate change, financial institutions find themselves compelled to adapt and
realign their strategies in response to these evolving circumstances (Wu et al.,2023; Sun et
al.,2022; Dikaku & Voltz,2021). Given the intertwined nature of financial risks and climate-
related risks, it is imperative in the present context to have a comprehensive and contemporary
interpretation of the regulation that underscores the proficiency of corporate officers in
handling risks stemming from Environmental, Social, and Governance (ESG) factors. While
the observation pertains to businesses in general, the argument can be readily extrapolated to
the banking sector, emphasizing the need for organizations to scrutinize, evaluate, and validate
their frameworks, particularly in the realm of ESG considerations and the associated risk
management protocols, a responsibility that falls on corporate bodies, given their pivotal role
in realizing the economic pursuits(De Arriba-Sellier,2021; Anginer et al.,2018).

Concluding Remarks

On crucial matters such as the incorporation of climate risk elements internally within banking
corporate governance, or the essential assessment of climate risk factors throughout all stages
of banking operations, there remain aspects that warrant further investigation. Numerous
inquiries arise from this issue: a comprehensive perspective, a multidimensional field of study,
and engagement on various fronts are imperative to ensure a comprehensive focus on objectives
and proper evaluation of interests at stake, while simultaneously offering effective remedies.
Nevertheless, the extension of regulations and principles, particularly those of a technical
nature, could amplify the volume and specific gravity of the regulations, leading to challenges
in interpretation and implementation. A concerning aspect is the intricate web of mandatory
regulations and non-binding guidelines that hinder the establishment of a coherent framework
on the subject: an intricate level of detail that might heighten the intricacy of an already
complex issue filled with nuances. Hence, it is expected that to ensure a balanced safeguarding
of interests, all regulatory bodies can utilize the array of their regulatory tools, contributing to
the establishment of "legal certainty" within the contemporary society of risks. The recognition
of the fact that methodologies evolve over time within legislative frameworks signifies an
openness to the global arena, thereby fostering the exchange of various models. The mention
of the emerging duties of banking officials appeared pertinent for a specific reason: within an
industry distinguished by considerable unpredictability and complexity, the failure or
inaccurate internalization of risks necessitates efficient protection against external entities.
Within the banking framework, communal interests adopt a meta-individual standpoint, as it is
within this domain that the interests of those representing a crucial element are also actualized
within the structure of the organization. It is at this level that the role of management
necessitates scrutiny, with a focus on ensuring the appropriate risk governance while
acknowledging the imperative protection of third-party interests. It becomes evident therefore
that the pursuit of "sustainability" is progressively evolving into a genuine systemic objective.
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Sustainability emerges as the conduit between present circumstances and the future, thereby
becoming the ultimate objective of all human endeavors. The development of such a
multifaceted and evolving regulatory objective demands the continual and collaborative
engagement of the entire financial system, including the various other independent regulatory
bodies that, alongside the National Banks, engage with the system. To conclude, the entire
banking activity as an expression of economic freedom, cannot today fail to relate to the
preservation of the environment, biodiversity, and ecosystems. Although with some doubts
regarding the actual need for constitutionalizing, environmental protection, including the fight
against climate change constitutes a ramification, through which the fundamental rights that
the human person is entitled to must be reread and therefore, deserves to be strengthened at
every level.
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Abstract

In recent years industrialization is growing rapidly due to which the pollution load in water, air
and soil is increasing day by day. Heavy metal pollution of the soil has raised concern in recent
years due to its possible impact not only on human health but also on the plant system. To
understand the consequences on plant systems, in the present study we cultivated the Cicer
plant in soil polluted with heavy metals (Cd, Pb, Cr and Zn) collected from the Jhansi City of
Uttar Pradesh, India with a geographical area of 502.75 thousand hectares. Seeds of Cicer were
germinated in polluted soil sites such asT1(Garden Soil, Control); T2(Bharat Heavy Electrical
Limited (BHEL)-Industrial); T3 (BHEL-Agricultural); T4 (Bijouli-Industrial); T5 (Bijouli
Agricultural). The effect of soil polluted with the heavy metals was analyzed by studying the
per centage of seed germination, radicle length (RL), mitotic index (MI) and chromosomal
aberrations (CAs) in root tip meristems. The results revealed that polluted soil with heavy
metalsT2 (BHEL Industrial site) and T4 (Bijouli-Industrial site) had a significant impeding
effect on the root meristem activity in Cicer as noticed by there duction in seed germination
percentage and RL compared to the control. Additionally, the variation in the percentage of
mitotic abnormalities was observed. In general, increased percentage of chromosomal
aberrations was observed in root tip cells of seedlings grown in polluted soil. Among these
abnormalities laggards, bridges, stickiness, precocious separation and fragments were the most
common. The obtained results demonstrated that heavy metal polluted soils led to a significant
MI reduction and CA increase in root tip meristems of Cicer.

Keywords: Chromosomal aberrations; Genotoxicity; Mitotic index; Radicle length; Seed
germination
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Abstract

Wild plants are those that grow and spread without human intervention. These plants do not
require special conditions or care, as they are adapted to their natural environments. In recent
years, there has been a significant increase in interest in wild edible herbs for healthy and
balanced nutrition. This study aims to identify the main herbs consumed as vegetables in
Kyrgyzstan. It has been determined that Kyrgyzstan hosts numerous species of wild edible
plants, with various consumption methods across different regions. Additionally, these plants
are not only popular among the local population but are also sold in local markets as a source
of income. As a result, this preliminary study indicates the need for a detailed examination and
classification of edible plants with vegetable potential across Kyrgyzstan. Efforts to cultivate
these plants can prevent excessive harvesting from natural habitats, thereby preserving the
natural flora, and provide alternative income sources for producers. Kyrgyzstan is one of the
Central Asian countries known for its rich natural resources and steppe areas. Vegetable herbs
are an important part of Kyrgyz cuisine and have an important role in economic, social and
cultural aspects. As a conclusion, we saw that edible wild plants have a very important place
for Kyrgyzstan. We have seen that it is widely used in rural areas, primarily in nutrition and
alternative medicine. Apart from this, edible herbs have a very important commercial value and
are marketed in Kyrgyzstan. It is also used extensively in traditional festivals and ceremonies.
Detailed classification, recording and protection of these species should be among the priority
goals.

Key Words: Kyrgyzstan plants, Edible plants, Edible vegetable, Vegetable herbs, Local plants,
Wild Herbs
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OZET

Yabani bitkiler, insan miidahalesi olmadan biiyiiyen ve yayilan bitkilerdir. Bu bitkiler, dogal
ortamlarina uyum sagladiklart i¢in 6zel kosullar veya bakim gerektirmezler. Son yillarda,
saglikli ve dengeli beslenme i¢in yabani yenilebilir otlara olan ilgi 6nemli 6l¢iide artmistir. Bu
calisma, Kirgizistan'da sebze olarak tiiketilen baglica otlar1 belirlemeyi amacglamaktadir.
Kirgizistan'da bir¢ok yabani yenilebilir bitki tiirtiniin bulundugu ve farkli bolgelerde ¢esitli
tilkketim yontemlerinin oldugu belirlenmistir. Ayrica, bu bitkilerin sadece yerel halk arasinda
popiiler olmadigi, ayni zamanda yerel pazarlarda bir gelir kaynagi olarak satildigi da
gorilmiistiir. Bu 6n ¢alisma sonucunda, Kirgizistan genelinde sebze potansiyeli olan yenilebilir
bitkilerin detayli bir sekilde incelenmesi ve smiflandirilmasi gerektigi belirtilmistir. Bu
bitkilerin kiiltiire alinmasi, dogal habitatlardan asir1 toplamanin 6nlenmesini saglayarak dogal
floray1 koruyabilir ve tireticilere alternatif gelir kaynaklar1 sunabilir. Kirgizistan, zengin dogal
kaynaklar1 ve bozkir alanlar ile bilinen Orta Asya iilkelerinden biridir. Sebze otlari, Kirgiz
mutfagimnin 6nemli bir pargasidir ve ekonomik, sosyal ve kiiltiirel agilardan 6nemli bir role
sahiptir. Sonug olarak, yenilebilir yabani bitkilerin Kirgizistan i¢in ¢ok dnemli bir yeri oldugu
gorilmiistiir. Bu bitkilerin kirsal alanlarda, 6zellikle beslenme ve alternatif tip alanlarinda
yaygin olarak kullanildigi gézlemlenmistir. Bunun yani sira, yenilebilir otlarin ¢ok énemli bir
ticari degeri oldugu ve Kirgizistan'da pazarlanmakta oldugu tespit edilmistir. Ayrica, geleneksel
festivaller ve torenlerde de yaygin olarak kullanilmaktadir. Bu tiirlerin detayli siniflandirilmast,
kayit altina alinmasi ve korunmasi dncelikli hedefler arasinda olmalidir.

Anahtar Kelimeler: Kirgizistan bitkileri, Kirgizistan sebzeciligi, Yenilebilir bitkiler,
Yenilebilir sebze, Yerel bitkiler, Yabani Otlar

INTRODUCTION

Wild plants are those that grow and spread without human intervention. These plants do not
require special conditions and do not need special care as they have adapted to their natural
environments. Wild plants have high energy value, and therefore, they are increasingly being
used as food additives or independent dishes. However, it is important to use wild beneficial
plants wisely by understanding their biological properties. Many wild plants are edible or can
be used as raw materials in industry; they are used in the production of medicines, perfumes,
cosmetics, dyes, and tannins. Wild plants can supplement our diet with vitamins.

Kyrgyzstan is a country that stands out with its rich historical and cultural heritage in Central
Asia. The unique vegetation and various climate conditions of this geography have brought
about the richness and diversity of Kyrgyz cuisine. However, there is a significant gap in the
comprehensive research and documentation of herbs frequently consumed and considered an
important part of the local culinary culture in Kyrgyzstan.

The aim of this study is to identify, classify, and evaluate the herbs consumed as vegetables in
Kyrgyzstan. In this context, by examining the relationship between Kyrgyz cuisine and plant
culture, the richness and importance of local plant diversity are emphasized. Additionally, an
analysis is presented on the botanical characteristics, nutritional values, economic and social
roles, and future prospects of herbs consumed as vegetables.

AN OVERVIEW OF THE GEOGRAPHICAL, CULTURAL AND AGRICULTURAL
STRUCTURE OF KYRGYZSTAN

Kyrgyzstan is, a Turkic state, a country located in Central Asia, bordered by Kazakhstan to the
north, China to the east, Tajikistan to the south, and Uzbekistan to the west. The country's
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geographical structure is mountainous and rugged. The diversity of flora and fauna, as well as
the agricultural production potential, is uniquely shaped by this landscape. Culturally,
Kyrgyzstan is a country with a rich history and traditions. The majority of the population makes
a living through agriculture and livestock farming, which is a significant part of the local plant
diversity and agricultural practices.

Kyrgyz Cuisine and Local Plant Culture

Kyrgyz cuisine, nourished by the rich and diverse heritage of Central Asia, is a delicious and
nutritious culinary tradition. It offers a rich variety of dishes from Central Asia, known for
being hearty, satisfying, and flavorful. Key features of this cuisine include the widespread use
of meat, flour, dairy products, and sugar. Kyrgyz cuisine has been shaped over centuries by the
lifestyle, climate, and geography of the Kyrgyz people. Particularly influenced by nomadic
culture, this cuisine is known for its simple and nutritious meals.

Vegetables and other grains are consumed less in Kyrgyzstan compared to many other countries
around the world due to the aforementioned reasons and lifestyle. There are two main reasons
for this: first, ecologically, many types of vegetables are not grown or the conditions for
growing them are not known; second, sociologically, in the dietary habits of the people,
vegetables and other plants come after products like meat, milk, and honey. However, in recent
years, parallel to technological advancements, as the local people have learned about the
nutritional properties of various types of vegetables, as vegetable transportation from other
countries has increased, and as the local people have started to learn how to cultivate these
plants, the consumption and production areas of vegetables have seen a significant increase.
Nevertheless, some vegetables or medicinal aromatic plants have been used for a long time and
continue to adorn Kyrgyz tables.

Plants grown in various regions of Kyrgyzstan play an important role in Kyrgyz cuisine. For
example, wild herbs, greens, and spices are often used to add flavor and aroma to dishes.
Additionally, local plants have traditionally been used for various medicinal purposes.

DEFINITION AND CLASSIFICATION OF HERBS CONSUMED AS VEGETABLES
IN KYRGYZSTAN

There are dozens of edible plants in Kyrgyzstan, known or unknown, that are consumed directly
or processed by the local population. The list of species for which we could provide detailed
information in our research is shown in Table 1.

Karalcin, Kizil Piyaz (Tr. Kirmmzi sogan, Lat. Allium atrosanguineum)

Kizil Piyaz (Allium atrosanguineum) is a perennial herbaceous plant of the Allium genus in the
Alliaceae family. It grows in mountainous areas at altitudes of 2400-5400 meters in China,
Siberia, Mongolia, and Central Asia. This plant typically thrives in rocky and thin-soiled areas
within alpine and subalpine mountain belts, often forming large thickets (Asanov, 2012).
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Table 1.1 Some species consumed as vegetables in Kyrgyzstan

Kirgizca adi Tiirkce ad1 Latince adi
1 Karalcin, Kizil Piyaz Kirmiz1 sogan Allium atrosanguineum
2 Amarant Amarant Amaranthus
3 it Uygak Dulavratotu Arctium lappa
4 Hren, hren yapragi Bayir turp Armoracia rusticana
5 Cirig, Ciris, Siryas,Sires, Ulkén Ciris otu Asphodelus aestivus
6 Malva Gomeg otu Malva sylvestris
7 Rayhan, Rayhon Feslegen Ocimum basilicum
8 Too kimizdik, koy kimizdik Dag Kuzukulag1 Oxyriadidyna (L.) Hill
9 Suu kimizdik Sogiitotu Persicari amaculosa
10 Baka Calbirak Baga Yapragi Plantago major L.
11 Kimizdik Madimak Polygonum cognatum Meissn
12 Portulak Semis otu Portulaca oleracea
13 Iskin, Botkok Isgin, Usgun, Uckun, Rheum ribes L.
14 At Kulak Kuzukulagi Rumex acetosella L.
15 Kaakim-Kiikiim Karahindiba Taraxacum officinale
16 Kiyik Ot, Timyan Kekik Thymus serpyllum
17 Calkan Isirgan otu Urtica dioica L.

It is a perennial herbaceous plant. The flower umbel is solitary or clustered, cylindrical, with a
diameter of 5-10 mm. The flower stem is round in cross-section, up to 60 cm tall. Its leaves are
palmate-shaped, with a rounded cross-section, usually shorter than the leaves, 1-3, 5-8 mm
wide (Anonymous, 2010). From a distance, the umbels appear spherical, generally containing
6-15 flowers and having unequal pedicels.

Figure 3.1 It is a flowering plant. In
Kyrgyzstan, it is found in the Osh region,
Pamir, Trans-Alay Mountain Range,
Petrovsky Peak ridge, at an altitude of
~4000 meters above sea level, on rocky, dry
slopes. (Marina Skotnikova, 07/05/2022)

Figure 3.2 Flowering. Osh region, Pamir,
Trans-Alay Mountain Range, Istikharat, at
the Lukovaya Polyana level, at an altitude of
~3800 meters above sea level, in mountain

meadows, Kyrgyzstan. (Marina Skotnikova,
07/03/2022)

In Kyrgyzstan, this plant is used as a filling for some national dishes such as samsa (savory
pastries), manti (dumplings), or oromo (stuffed flatbread). Sometimes in early spring, Karalcin
(wild garlic) is used as a substitute for green onions (Figure 3.1; 3.2).
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Amarant (Tr. Amarant, Lat. Amaranthus)

Amaranth is a genus within the Amaranthaceae family, encompassing both annual and
perennial flowering plants. Some may grow into tree-like structures up to 1-2 meters tall, while
others are smaller and grow in clustered, bushy forms. The flowers are often showy and densely
clustered, appearing in colors like red, yellow, green, or purple. In Kyrgyzstan, Amaranthus
leaves and seeds are used with the belief that they can help regulate blood sugar, lower
cholesterol levels, and support heart health (Kaya, 2017).

Certain species of Amaranthus have leaves that can be cooked and consumed similar to
vegetables or used fresh. Due to their nutritional richness, Amaranthus plants are utilized as
food. The leaves are commonly cooked similar to spinach or used in salads. The seeds can be
ground into flour or consumed whole, and they are used in breads, pasta, muesli, and other
baked goods. Some species of these plants are also grown for decorative purposes and used as
ornamental or garden plants (He et al., 2020).

P

Figure 3.3 View of flowers and leaves of Amaranth plant in Kyrgyzstan

Amaranth can be found in various regions of Kyrgyzstan, especially in agricultural fields,
gardens, and farms. The price of Amaranth in markets may vary depending on the season,
region, and supply situation. Generally, a bunch averages between 20 to 50 Kyrgyz soms (Figur
3.3).

it Uygak (Tr. Dulavratotu, Lat. Arctium lappa)

The it uygak is a large, herbaceous plant that can reach heights of 60-120 cm (sometimes up to
three meters). It is typically considered a weed but is used as food in some regions. The plant's
stems are believed to contain many mineral substances and are considered beneficial for
intestinal health.

The roots of the plant are peeled, sliced, and cooked in various ways such as roasting, boiling,
or adding to soups and salads. Young leaves can be used in salads or cooked similar to spinach.
However, mature leaves can be bitter and tough. The young stems of the plant are peeled and
used in salads or for pickling (Figure 3.4).
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Figure 3.4 Arctium lappa plant growing in nature (Anna Malihina, 2014)

In Kyrgyzstan, it grows on garden edges, around ponds, roadsides, ditches, and many other
places. It is used in Kyrgyz cuisine by adding it to soups and salads. Its roots are harvested in
the most nutritious periods, typically in autumn or spring. Before using "It uygak" as food,
ensure that it has been collected in a clean environment free from toxins, as the plant can
accumulate toxins from its growing environment.

Hren, Hren Calbirak (Tr. Bayir turpu, Lat. Armoracia rusticana)

Hren (Armoracia rusticana) is a plant that holds an important place among root vegetables,
known for its sharp and pungent taste. It typically grows with thick stems and large green
leaves, reaching heights of 1 to 1.5 meters. The root part is white or slightly pinkish in color
and is quite sharp (Ulbricht et al., 2012). It is believed to have supportive effects on the
digestive system and may strengthen the immune system (Alekseev, 1971). Hren is often grated
or crushed for use in dishes, adding flavor to salads or meat dishes (Anonymous, 2024).
Moreover, it can be used in herbal medicine to treat certain health issues (Gruenwald and
Jaenicke, 2007).

e
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Figure 3.5 Views of the leaves and radishes of the Hren plant

In Kyrgyzstan, regions where horseradish (hren) grows are typically areas conducive to
agriculture and have suitable soil conditions. Particularly, southern regions like Osh, Chuy, and
Jalal-Abad have climate and soil conditions suitable for cultivating horseradish. It is also
known that horseradish can be grown in other regions of the country as well (Figure 3.5).

Cirig, Cins, Cirig, Siryas, Sires, Ulkon (Tr. Ciris otu, Lat. Asphodelus aestivus)

Cirig (Asphodelus aestivus) is a perennial plant species belonging to the Asphodelaceae family,
which grows on mountain slopes. It typically reaches heights of about 1-1.5 meters and has
long, pointed leaves. The roots, leaves, and flowers of ciri¢ are used as a natural remedy for
various health issues. In some regions, the roots of ¢irig, especially for digestive problems and
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fever, are consumed as a remedy (Dural and Korakaki, 2018). Its leaves are used in salads or
cooked dishes. Additionally, in some areas, ¢iri¢ flowers are brewed as a tea for a sweet taste.

Figure 3.6 Ciris as prepared for sale and food in the Osh market in its natural environment
(Jalalabad) in Kyrgyzstan

Cirig (Asphodelus aestivus) is used cooked as a filling in baked goods like samsa, manti, or
oromo. In some regions, during spring when ¢iri¢ leaves mature, locals harvest them by cutting
off the upper part and sell them in local markets. As of 2024, they are sold for 90 som per
kilogram (Figure 3.6).

Malva (Tr. Gomec¢ Otu, Ebegiimeci, Lat. Malva sylvestris)

Malva is a genus from the Malvaceae family, consisting of a diverse group of flowering plants
that thrive in temperate and subtropical climates (Nosal, 1959). These plants generally have a
mild taste and leaf texture, which is why in some regions, particularly species like Malva
sylvestris, their flowers and leaves are used as food for human consumption (Figure 3.7).

z o : ! : 01;"'“?, 2
Figure 3.7 View of Malva leaves, flowers and buds (Tulkin Tillaev, 05.15.2020)
The leaves and flowers can be added to salads, soups, or brewed into tea (Bruneton, 1999;

Stuart, 2007). The medicinal and culinary use of Malva can provide various health benefits,
but it may also involve potential risks (Anonymous, 2022).

Rayhon, Rayhan (Tr. Reyhan, Feslegen, Lat. Ocimum basilicum)

Rayhon belongs to the Lamiaceae family and generally grows in temperate and tropical
regions.

Its’ leaves are oval and bright green in color, but may be purplish in color in some varieties. Its
flowers are small, white or purplish in color and bloom in summer. It prefers to grow in well-
drained, fertile soil and in places receiving full sun. It is a widely preferred herb in Kyrgyzstan,
as well as being widely used in cuisines around the world. Its fresh leaves are used in salads,
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sauces (especially pesto sauce), soups, meat and vegetable dishes. Dried rayon leaves can also

Figure 3.8 Appearance of green and violet Basil plant.

Rayhon grows in different places in Kyrgyzstan, but is mostly grown in warm regions. In
general, it is added to dishes as a spice in fresh or dried form, and it is also used as a flavoring
in vegetable pickles. It costs around 20-25 som per bunch in local markets.

Too Kimizdik, Koy Kimizdik (Tr. Dag Kuzukulag, Lat. Oxyria didyna (L.) Hill)

Too kimizdik (Oxyri adigyna) is a flowering species of the buckwheat family (Polygonaceae)
and is native to the polar regions and mountainous regions of the northern hemisphere. It is a
perennial herb with a tough taproot; The plant grows to a height of 10 to 30 cm. Its leaves are
kidney-shaped and slightly fleshy. Its flowers are small, green and later reddish, grouped in an
upright panicle. It is an annual or perennial plant.

Figure 3.9 Flowering plant. Chui region, Alabel pass, Kyrgyzstan (Pavel Gorbunov,
21.07.2022)

It grows naturally in state-owned fruit and vegetable farms and private gardens in Kyrgyzstan.
It blooms in June-July. Its fruits ripen in July. It grows in pebbles and rocky habitats in the
upper mountain belt. It is considered as an ornamental plant or edible (Lazkov, 2016). It is
found especially in mountainous areas in Kyrgyzstan. Plant leaves are used for medicinal
purposes. They are used as antipyretics, anti-scurvy, or used as anti-diarrheals (Figure 3.9).

Suu Kimizdik (Tr. Sogiitotu, Lat. Persicari amaculosa)

It is an annual or perennial herbaceous, bushy or climbing plant that usually grows on river
banks, swamps, wet meadows and moist soils. Its root is prepared as an ointment and used in
the treatment of hemorrhoids or open wounds (Asanov, 2010). In Kyrgyzstan, its leaves can be
boiled and used (Figure 3.10).




3rd INTERNATIONAL PARIS CONGRESS ON AGRICULTURE & ANIMAL
HUSBANDRY
July 1-3, 2024 -PARIS

Figure 3.10 Appearance of Suu kimizdik plant

Baka Calbirak (Tr. Baga Yaprag, Lat. Plantago major L.)

Baka Calbirak is a perennial plant with broad leaves. It generally has oval and broad leaves. It
can grow in various areas such as roadsides, gardens, lawns and field edges. It contains high
antioxidants and anti-inflammatory compounds. This herb is used to support the digestive
system, strengthen the immune system and improve skin health (Figure 3.11).

Figure 3.11 Leaf view of Baka calbirak plant

In Kyrgyzstan, its leaves can be used fresh in salads, soups and various dishes. The leaves have
a slightly bitter taste and are usually consumed cooked like spinach. It can also be dried and
used as tea.

Kimizdik (Tr. Madimak, Lat. Polygonum cognatum Meissn)

Kimizdik has an annual or perennial herbaceous, bushy or climbing structure. Its trunk grows
upright or horizontal, in the form of an arch, and may be dark green in color. There are 22
species in Kyrgyzstan. The root of the Kmissus plant is used in many areas, especially to obtain

Figure 3.12 Appearance of Kimizdik plant
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Portulak (Tr. Semizotu, Lat. Portulaca oleracea)

Portulak (Portulaca oleracea) is a annual plant known for its succulent, oval-shaped leaves. It
is recognized for being nutritious, healthy, and low in calories. Additionally, it is rich in
nutrients such as fiber, vitamin C, vitamin A, and it possesses antioxidant properties. Portulak
is also noted for containing the highest amount of Omega-3 among vegetables (Anonim, 2021),
(Figure 3.13).
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Figure 3.13 View of the flowering Portulak plant. Kyrgyzstan, Bishkek. (Galina Chulanova,
09.06.2015)

In Kyrgyzstan, it grows in many places such as garden edges, ponds, roads, ditches, and is
considered a weed. However, Purslane can be consumed raw in salads and added to
sandwiches. It is also used in dishes such as soup, omelet or sauté.

Iskin, Botkok (Tr. Isgin, Usgun, Uckun, Lat. Rheum ribes L.)

Iskin is a perennial plant with thick, woody, branched rhizomes. Aboveground stems are
annual, straight, thick, hollow. The height of the flowering stem is 20-100 cm, width 30-80 cm,
thick, branchless, hollow or full. The stems and roots are used medicinally. 7 species are known
in Kyrgyzstan. It is drought resistant and grows well in shade. The fruit is a triangular, wide or
narrow winged walnut. The seed is proteinaceous and the embryo center.

It grows in plateaus and pastures at an altitude of 2000-3500 meters in Kyrgyzstan. In the
spring, people collect the shoots from the mountains, peel them and consume them raw. Or
they bring it to the market and sell it. The price of 1 kg of light is approximately 20-25 soms
(Figure 3.14).

Figure 3.14 Harvesting Iskin and making it suitable for consumption in the mountains of
Kyrgyzstan (Suusamir, 2022)
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At Kulak (Tr. Kuzukulagy, Lat. Rumex acetosella L.)

Members of the Polygonaceae family, they are generally upright plants with long tap roots. At
kulak plant is rich in group vitamins A, B and C (Dorofeeva, 1988). It is a very low-calorie
plant and there is an average of 21 Kcal in 100 g of plant.

Figure 3.15 Flowering Atkulak plant growing in nature (Viktor Kolesnikov, 18.06.2012) and
the plant cultivated in Kyrgyzstan. (Osh market, April 6, 2024)

At kulak plant is widely found in nature in almost every region of Kyrgyzstan. 13 species grow
in Kyrgyzstan. They grow in many places such as garden edges, ponds, roads and ditches. They
are collected from nature by local people in the spring. They are consumed for breakfast or
added to salads. It costs around 50-70 Som per kilogram in local markets (Figure 3.15).

Kaakim-Kiikiim (Tr. Karahindiba, Lat. Taraxacum officinale)

Kaakim is a plant belonging to the Asteraceae family, its flowers are yellow and its leaves are
green. It is a perennial herbaceous plant that can grow up to 50 cm tall. Its roots, stems and
leaves generally contain a white, very bitter, milky sap. The roots of the plant are used as raw
materials for medicinal drugs. It is used to increase appetite and improve digestion. Fresh
young kaem leaves are added as a spice to soups, cabbage soups, meat and fish dishes. The
flower buds are used in salad dressings and to spice up meat dishes, and the root is ground into
powder and used as a coffee substitute (Nurmatova, 2018). In Kyrgyzstan, yellow flowers are
also collected and dried or made into jam in May-June. Its green leaves are collected and

consumed by adding them to various salads. The leaves can be consumed cooked or raw (Figure
3.16).

Figure 3.16 Leaves and flower appearance of Kaakim-Kiikiim plant
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Kiyik Ot, Timyan (Tr. Kekik, Lat. Thymus serpyllum)

Kiyik is a plant belonging to the Lamiaceae family, with an average height of 20 cm and a
lifespan of 6 years. The growing season of this plant is from spring to autumn. The plant is rich
in essential oil and is grown for its aromatic leaves used in cooking. Thymol and carvalol in
forms of essential oils are used in medicine, perfumery and food industries. Its leaves are used
as a spice in the culinary, canning and beverage industries. Plant stems, leaves and flowers can
be used as tea.

Figure 3.17 Dried thyme plant and flowering plant appearance

In Kyrgyzstan, 8 species grow in medium and high mountain meadows, water edges, among
bushes, rock crevices and gravel surfaces. Kyrgyz people have been boiling and drinking water
for the treatment of gastrointestinal diseases since ancient times. In Kyrgyzstan, thyme is used
mainly as a seasoning in cooking and in salads and pickles for the winter. Those used as spices
are sold in local markets for around 30-40 som (Figure 3.17).

Calkan (Tr. Isirgan otu, Lat. Urtica dioica L. )

It is an annual or perennial plant in the Urtica genus of the Urticaceae family, blooming between
May and August. The stems and leaves of plants of this genus are covered with stinging hairs
(Kravtcova, 2017). Although some species are used in medicine, they can generally be used as
food and animal feed. It is used in salads, soups, sauces, pie fillings and marinades. It is a low-
calorie plant, 25 grams of raw shake contains 7 calories. It is rich in vitamins A, C and K and
the minerals iron, calcium and potassium (Harkevich, 1991), (Figure 3.18).

In Kyrgyzstan, Calkan grows almost everywhere and is considered a weed, and people used it
in food to add to salads. Before preparing any food, they would soak the nettle in boiling water
to get rid of its pungency. It is sold per kilogram at local sellers for approximately 45-75 som.

-

Figure 3.18 Leaf view of the Calkan plant
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ECONOMIC AND SOCIAL ROLE OF HERBS CONSUMED AS VEGETABLES IN
KYRGYZSTAN

Commercial value and marketing of herbs that can be consumed as vegetables

Herbs consumed as vegetables in Kyrgyzstan are sold fresh in local markets and markets. In
particular, widely consumed herbs such as gin, horse ear, hren and rhubarb are among the
products with high commercial value. These herbs can be sold both fresh and processed
(pickled, spiced, pickled). In this way, the cultivation and trade of herbs that can be consumed
as vegetables in Kyrgyzstan make significant contributions to the local and national economy
(Atakulov, 2018). In the spring, local people collect these plants and sell them in local markets,
making a living by earning income through the production and sale of these plants.
Additionally, growing these herbs as vegetables increases employment in the agricultural sector
and promotes rural development. This positively affects social life by increasing the welfare of
the local community.

Use in traditional festivals and ceremonies

In Kyrgyzstan, traditional festivals and ceremonies are an important part of the local plant
heritage and cultural values. Herbs consumed as vegetables at these events are often used in
the preparation of meals and treats. For example, various vegetable dishes and salads are served
at weddings and holidays. In addition, herbs consumed as vegetables in some traditional
ceremonies are used symbolically and are a part of the rituals.

Future and protection of herbs consumed as vegetables in Kyrgyzstan

Impact of global changes on local plant diversity: Global factors such as climate change have
a significant impact on local plant diversity in Kyrgyzstan. Climate change may change the
habitats of some plant species or cause their extinction by affecting plant growing conditions.
This could lead to a reduction in native plant diversity and loss of native plant heritage.

Protection and sustainability of traditional knowledge and practices: It is important to preserve
traditional knowledge and practices for the protection and sustainable use of herbs consumed
as vegetables in Kyrgyzstan. The local people's knowledge and experience from the past have
an important role in the cultivation, collection and processing of these plants. The transfer and
preservation of this knowledge and practices ensures the sustainability of local plant diversity
and cultural heritage. Policy recommendations for biodiversity conservation and sustainable
use of herbs: Various policy measures can be taken to protect the biodiversity and sustainable
use of herbs consumed as vegetables in Kyrgyzstan. These; conservation and restoration of
natural habitats, creation of conservation and management plans that ensure the participation
of local communities, promotion and support of sustainable agricultural practices, and making
legal regulations for the official recognition and protection of traditional knowledge and
practices. These conservation policies offer an important perspective on protecting the future
and ensuring the sustainability of herbs consumed as vegetables in Kyrgyzstan. The
conservation and sustainable use of these plants is vital for the future of both the natural
environment and local culture.

CONCLUSION

Kyrgyzstan is one of the Central Asian countries known for its rich natural resources and steppe
areas. The geographical structure and climate of the country allow various vegetables to be
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grown and used by the society. Herbs that can be consumed as vegetables are an important part
of Kyrgyz cuisine and have an important role in economic, social and cultural aspects.

In Kyrgyzstan, edible plants play an important role in local markets and trade. Especially in
Bishkek and other major cities, there are markets selling various herbs and greens. These herbs
are sold fresh or dried to generate income. Some of them are exported and contribute to the
country's economy. Especially in recent years, with the increase in healthy eating trends, the
demand for organic and natural products has increased, which has increased the commercial
value of vegetable herbs in Kyrgyzstan. In many parts of the world, edible herbs are included
in people's nutrition, diet and rituals like cultivated vegetables and grains. In Kyrgyzstan, which
has a unique ecological structure, the etymological and sociological discovery of such plants
used in the past is of great importance for the continuity of our cultural heritage. Examining
and listing these species in detail is very important for our healthier and more sustainable life.
Developing rules to prevent excessive collection of species and cultivating edible herbs are
very important for the continuity of these valuable species in Kyrgyzstan, and it is necessary
to focus on these issues.
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Abstract

Kyrgyzstan is a country located in Central Asia with land highly suitable for agriculture. The
agricultural sector holds a significant place in the country's economic and social fabric, with a
substantial portion of the population engaged in farming. Greenhouse agriculture, one of the
modern farming methods, is the practice of growing plants in controlled environments under
structures like greenhouses or tunnels. This study examines the current state of greenhouse
agriculture in Kyrgyzstan and provides recommendations for increasing the number of
greenhouse structures. In Kyrgyzstan, greenhouse farming is applied in various regions for
different purposes. These practices are generally carried out for off-season crop production,
plant protection, increased productivity, and enhancing agricultural income. Greenhouse
farming in Kyrgyzstan has started to be recorded and become widespread in the last 10 years.
As of January 1, 2023, the total number of greenhouses operating in Kyrgyzstan reached 1,765,
covering an area of 203.1 hectares. Most greenhouses in Kyrgyzstan are small and operated as
family businesses. The Jalal-Abad, Chuy, and Osh regions are the areas where greenhouse
farming is most intensively practiced. Small greenhouses are made of plastic materials, while
larger enterprises consist of polycarbonate greenhouses. To improve the current state of
greenhouse agriculture in Kyrgyzstan, priority should be given to addressing issues such as
infrastructure deficiencies, financing challenges, educational needs, and marketing problems.
These issues hinder the broader adoption of greenhouse farming and limit the sector's
development. Due to its proximity to major consumer countries like China, Russia, and
Kazakhstan, products that can be produced with high quality in greenhouses have the potential
for easy export opportunities. Closing the gap in trained personnel, raising awareness among
producers, and ensuring market logistics should be among the primary goals to increase
productivity and quality.

Key Words: Central Asian greenhouse, Greenhouse farming, Greenhouses in Kyrgyzstan,
Kyrgyzstan agriculture, Vegetable production in Kyrgyzstan

OZET

Kirgizistan, tarima son derece elverisli arazilere sahip olan Orta Asya'da bulunan bir tilkedir.
Tarim sektortii, lilkenin ekonomik ve sosyal yapisinda 6nemli bir yere sahiptir ve niifusun biiyiik
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bir kismu ¢iftcilikle ugragsmaktadir. Modern tarim yontemlerinden biri olan ortiialt1 tarima,
bitkilerin seralar veya tiineller gibi kontrollii ortamlarda yetistirilmesi uygulamasidir. Bu
calisma, Kirgizistan'daki ortiialt1 tariminin mevcut durumunu incelemekte ve sera yapilariin
sayisint artirmaya yonelik Onerilerde bulunmaktadir. Kirgizistan'da ortiialti tarimi, farkh
amaglar i¢in cesitli bolgelerde uygulanmaktadir. Bu uygulamalar genellikle mevsim dist1 iiriin
iretimi, bitki koruma, verimliligi artirma ve tarimsal geliri artirma amaciyla
gerceklestirilmektedir. Kirgizistan'da Ortiialti tarimi son 10 yilda kaydedilmeye baslanmis ve
yaygmlagsmistir. 1 Ocak 2023 itibariyla Kirgizistan'da faaliyet gosteren sera sayisit 1.765'e
ulagmis ve bu seralar toplam 203.1 hektar alan1 kaplamaktadir. Kirgizistan'daki seralarin ¢ogu
kiiciik ve aile isletmeleri olarak faaliyet gdstermektedir. Ortiialt1 tariminin en yogun
uygulandigi bolgeler Calal-Abad, Ciiy ve Os bolgeleridir. Kiigiik seralar plastik malzemelerden
yapilmigken, daha biiyiik isletmeler polikarbonat seralardan olusmaktadir. Kirgizistan'da
orttialt1 tariminin mevcut durumunu iyilestirmek i¢in altyapi eksiklikleri, finansman sorunlari,
egitim ihtiyaglar1 ve pazarlama problemleri gibi konulara oncelik verilmelidir. Bu sorunlar,
ortiiltt taritminin daha genis ¢apta benimsenmesini engellemekte ve sektoriin gelisimini
sinirlamaktadir. Cin, Rusya ve Kazakistan gibi biiyiik tiiketici lilkelere olan yakinligi nedeniyle,
seralarda yliksek kalitede iiretilebilecek iirlinler kolay ihracat firsatlarina sahip olabilecektir.
Egitimli personel agiginin kapatilmasi, lreticilerin bilinglendirilmesi ve pazar lojistiginin
saglanmasi, verimliligi ve kaliteyi artirmak i¢in dncelikli hedefler arasinda olmalidir.

Anahtar Kelimeler: Orta Asya seracilig, Ortiialt: tarim1, Kirgizistan'da seracilik, Kirgizistan
tarimi, Kirgizistan'da sebze liretimi

INTRODUCTION

The agricultural sector plays a key role in the economic and social development of many
countries, today. However, factors such as changing climate conditions, increasing population,
and limited use of natural resources have led to questioning traditional farming methods and
seeking alternative production models. In this context, greenhouse agriculture stands out as one
of the modern agricultural practices.

Greenhouse farming, an innovative approach used to increase efficiency in the agricultural
sector and accelerate harvest cycles, has gained increasing importance in recent years.
Greenhouse farming refers to agricultural activities carried out in artificial environments such
as greenhouses and tunnels. It allows for production throughout all four seasons, independent
of climatic conditions, in a controllable environment. This method is used for the cultivation
of both vegetables and fruits and can play a significant role in the future of agriculture.

Today, we see that greenhouse areas in the world are concentrated in three regions. The largest
concentration area is the Mediterranean Basin, where 40% of the total greenhouse areas are
located. The second center is the Far East, which accounts for approximately 35% of global
greenhouse cultivation. The third major center is the Central-Western European countries, with
a 15% share. The remaining 10% is distributed across other regions (Bennetzen et al., 2016).

At the country level, Spain ranks first in terms of the number of greenhouses, followed by
China, Japan, and Turkey; then South Korea, Italy, and Israel. Countries with greenhouse areas
ranging from 10 to 15 thousand hectares include the USA, France, Morocco, and the
Netherlands. The top 11 countries hold approximately half of the world's greenhouse assets,
while the remaining countries share the other half (Badji et al., 2022).

The aim of this study is to examine the current state of greenhouse farming in Kyrgyzstan and
to scientifically present the problems and opportunities encountered in this field. The main
objective of the research is to seek answers to the questions of where and how much greenhouse
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farming is done in Kyrgyzstan, what types of structures are used, and what is produced, and to
develop solutions based on these answers. In this context, it aims to provide information for
policymakers, farmers, researchers, and other relevant stakeholders.

To this end, the following research questions have been focused on:

What is the current state of greenhouse farming in Kyrgyzstan?

What is the role and importance of greenhouse farming in the agricultural sector of Kyrgyzstan?
What are the advantages and disadvantages of greenhouse farming in Kyrgyzstan?

How can the future of greenhouse farming in Kyrgyzstan be shaped?

These research questions have been used to understand the current state of greenhouse farming
in Kyrgyzstan and to identify potential development areas in the sector.

AGRICULTURE IN KYRGYZSTAN

Kyrgyzstan is a country located in Central Asia with land highly suitable for agriculture. The
agricultural sector holds a significant place in the country's economic and social fabric, with a
substantial portion of the population engaged in farming (Anonymous, 2021).

The agricultural sector in Kyrgyzstan constitutes a crucial part of the national economy. Despite
the extensive agricultural land, agricultural productivity is low, and modern agricultural
technology is not widespread. Agriculture serves as a livelihood, particularly for people living
in rural areas, with many families relying on farming for their sustenance.

In Kyrgyzstan's agricultural sector, farmers, cooperatives, agricultural enterprises, and state
institutions play important roles. While small family farms form the backbone of agriculture,
large-scale enterprises also exist. Additionally, a number of cooperatives and private sector
entities operate within the agricultural sector.

The Kyrgyzstan government implements various policies to support and develop the
agricultural sector. These policies generally aim to increase agricultural production, support
farmers, strengthen agricultural infrastructure, and improve marketing opportunities. However,
inconsistencies and inadequacies in policy implementation frequently cause problems
(Anonymous, 2021).

Kyrgyzstan's agricultural sector faces a number of challenges, including low productivity,
infrastructure deficiencies, the impacts of climate change, marketing issues, and financial
difficulties. Additionally, demographic issues such as labor shortages in the agricultural sector
and the tendency of the young population to migrate from rural areas are also present (Chi et
al., 2020).

GREENHOUSE FARMING PRACTICES IN KYRGYZSTAN

In Kyrgyzstan, greenhouse farming is practiced in different regions for various purposes. These
practices are generally carried out to grow off-season products, protect plants, increase
productivity, and boost agricultural income. Here's how greenhouse farming is applied in
various regions of the country, along with the techniques and methods used:

Issyk-Kul Region: One of the most important agricultural regions of Kyrgyzstan, where
greenhouse farming is widely practiced. It is rich in geothermal hot water sources. In this
region, modern greenhouse farming techniques are used, especially for growing fruits and
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vegetables in greenhouses. The fertile lands around Lake Issyk-Kul provide a suitable ground
for the development of greenhouse farming.

Chuy Region: An agricultural region located in the north of Kyrgyzstan. In this region,
greenhouse farming is generally used for vegetable cultivation. Small-scale family businesses
grow vegetables using simple greenhouses covered with plastic sheets.

Osh Region: An agricultural center located in the south of Kyrgyzstan, it is the region with the
highest average temperature in the country. In this region, greenhouse farming is generally used
for growing off-season products. Particularly around Osh city, modern greenhouses and
covered structures are used to cultivate fruits, vegetables, and flowers.

Jalal-Abad Region: Similar to the Osh region, it is one of the southern regions of the country,
with an annual average temperature above the national average. Early-season greenhouse
production is common.

Batken Region: The southwestern region of the country. Along with the Osh and Jalal-Abad
regions, it is one of the hottest regions and intensive agriculture is practiced. In this region,
early-season greenhouse farming is primarily carried out in plastic greenhouses and tunnels.

Talas Region: Located in the west of Kyrgyzstan, greenhouse farming is less common in this
region, but the use of modern agricultural techniques is gradually increasing. Especially around
Talas city, covered structures such as plastic greenhouses are being set up for vegetable
cultivation.

Naryn Region: A region located in the central part of the country, generally characterized by
a mountainous and semi-arid climate. The use of greenhouse farming is more limited in this
region, but in some areas, geothermal greenhouse farming and other covered farming
techniques are known to be applied.

The way and prevalence of greenhouse farming in different regions of Kyrgyzstan vary
depending on factors such as climatic conditions, soil structure, and local agricultural
traditions. However, in recent years, the use of greenhouse farming has increased across the
country, and modern agricultural techniques have been adopted.

Overview of Greenhouse Farming in Kyrgyzstan

Greenhouse farming is a relatively new production branch in Kyrgyzstan, with statistics being
recorded since 2010. However, the number of greenhouse producers and the presence of
greenhouses are increasing each year. Despite numerous ecological disadvantages, they have
great potential in terms of geothermal water (up to 20,000 hectares, Issyk-Kul-Tamchi).
Currently, 85% of the greenhouse products sold in the Kyrgyz market during winter are
imported from countries such as Uzbekistan, Kazakhstan, Turkey, and China, with Kyrgyzstan-
produced greenhouse vegetables holding about 15% of the market share (Anonymous, 2018).
Greenhouse-produced vegetables are sold at high prices, competing with meat prices. Despite
the climatic disadvantages, greenhouse production is profitable due to high prices.

According to a press release from the Kyrgyzstan Ministry of Agriculture, as of December 1,
2023, the total number of greenhouses operating in Kyrgyzstan is 1,765, with a total area of
203.1 hectares (Table 3.1).
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Table 3.1 Greenhouses and their sizes by region in Kyrgyzstan as of 2023 (Anonymous, 2023)
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Region (Oblast) Structured area Number of greenhouse
structures
Chuy Region 53 hektar 265 adet
Issyk-Kul Region 5 hektar 74 adet
Naryn Region 5 hektar 38 adet
Talas Region 4 hektar 15 adet
Osh Region 53 hektar 370 adet
Batken Region 13,1 hektar 191 adet
Jalal-Abad Region 70 hektar 812 adet

The figures given are 1.5 times higher than in 2022 (Anonymous, 2023). Greenhouses are built
mostly in the Jalal-Abad, Batken, Osh and Chuy regions. Greenhouses are being built and
operated in the country by companies originating from South Korea, China and Russia. In
addition, on the advice of local experts, farmers themselves build and operate various types of
greenhouses using only available spare parts and equipment. The main purpose of greenhouse
construction is to obtain sufficient income at minimum cost by arranging and developing
agricultural areas in the Kyrgyz Republic, ensuring food security of the country's population.

Greenhouse farming systems commonly used in Kyrgyzstan

Plastic film greenhouses: Plastic film greenhouses are one of the most widely used greenhouse
systems in Kyrgyzstan. These greenhouses are covered with durable plastic films stretched over
metal or wooden frames. Due to their low costs and easy installation, they are especially
preferred by small farmers and home garden growers.

Glass greenhouses: This system is preferred by larger-scale commercial greenhouse
enterprises. Glass greenhouses consist of steel or aluminum frames covered with double-glazed
panels. They are more durable and long-lasting but come with higher costs.

Polycarbonate greenhouses: PCA greenhouses are made of steel or aluminum frames covered
with durable and lightweight polycarbonate sheets. These greenhouses provide the thermal
insulation and light transmission benefits offered by glass greenhouses.

Soilless systems: In soilless systems, plants are grown in media such as peat, rock wool,
cocopeat, or in hydroponic systems where the roots are in water or a nutrient solution. These
methods allow for more efficient use of water and nutrients and improve plant growth. In recent
years, soilless systems have been gaining increasing popularity in Kyrgyzstan's greenhouse
farming. These systems offer a range of advantages over traditional soil-based agriculture,
including higher efficiency, water savings, protection from soil-borne diseases, and the creation
of a controlled environment. These advantages have led to the growing popularity and adoption
of soilless systems by greenhouse enterprises in the country. For example, a South Korean
private sector enterprise named "In Water Solutions Agro," established in the Chuy region,
practices soilless farming. These greenhouses use soilless systems to produce vegetables and
fruits. In Water Solutions Agro's greenhouses cover a total area of 10 hectares, making them
the largest covered farming enterprises in the Chuy region (Figure 3.1).
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Figure 3.1 Views from inside private sector (In Water Solutions Agro) greenhouses

"Eco Jemish", another large-scale greenhouse agriculture enterprise in the country, attracts
attention in Kyrgyzstan as a business working with hydroponic systems. The greenhouses of
this enterprise are located throughout Kyrgyzstan in the Jalal-Abad and Sokuluk regions. Oft-
season strawberry production is carried out in these greenhouses (Figure 3.2).

Figure 3.2 View from the strawberry greenhouses of Eco Jemish

In Kyrgyzstan, 30% of the products grown in greenhouses are exported, while 70% are sold in
domestic markets. In recent years, Kyrgyzstan has made significant strides in greenhouse
farming and plant protection. This can be attributed to the increased interest in using
greenhouses, especially for growing vegetables and flowers, and the rise in consumption of
these products. Greenhouse enterprises have now become an integral part of Kyrgyzstan's
agriculture, providing fresh vegetables and fruits year-round and creating additional
opportunities for farmers. However, regional farmers generally use greenhouses for themselves
and the local population. They also sell their products in local markets. These greenhouses are
typically small-scale and generally small in size. Only a few farmers have succeeded in this
sector and can export to neighboring countries.

The main products commonly grown in greenhouses in Kyrgyzstan include tomatoes,
cucumbers, peppers, strawberries, flowers, and greens. Additionally, vegetable and flower
seedling production is widely carried out in greenhouse tunnels. There is a growing interest
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among producers in covered structures due to the advantages of controlling climate conditions,
protecting plants from external factors, and achieving high yields.

Research and experimental greenhouses often use polycarbonate materials. Universities that
provide education in agriculture are constructing greenhouses and tunnels for teaching and
practical purposes. For example, the Agricultural University and Kyrgyzstan-Turkey Manas
University (KTMU) are setting up Polycarbonate Greenhouses (Figure 3.3).

bifl VAPBA .
OKYY-OHAYPYUWTYK BASACH
ZIRAAT FAKULTES UYGULAMA ALK

Figure 3.3 Kyrgyz-Turkish Manas University (KTMU) Faculty of Agriculture application
greenhouse

Although greenhouse agriculture is increasing day by day in Kyrgyzstan, there are still a
number of problems and difficulties in the development of the sector. These problems include
high costs for the construction and equipment of greenhouses, limited access to financing, lack
of qualified personnel and technical support, as well as the lack of effective mechanisms for
marketing and distribution of products grown in greenhouses.

PROBLEMS AND SOLUTION SUGGESTIONS IN GREENHOUSE FARMING IN
KYRGYZSTAN

Infrastructure Deficiencies:

Problem: Kyrgyzstan lacks the necessary infrastructure to expand greenhouse farming. There
are inadequacies in greenhouse facilities, irrigation systems, fertilization infrastructure, and
energy sources.

Solution Proposals: The government and relevant institutions need to invest in developing
greenhouse farming infrastructure.

Prioritize infrastructure projects to provide modern greenhouse facilities, irrigation systems,
and energy sources.

Collaborate with the private sector and international organizations to support infrastructure
improvements.

Financial Difficulties:

Problem: There is insufficient financing to start and sustain greenhouse farming. Farmers face
challenges in accessing enough resources for greenhouse equipment, seeds, fertilizers, and
irrigation systems.
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Solution Proposals: The government should provide financial incentives and credit
opportunities to support the agricultural sector.

Low-interest credit programs, grants, and agricultural insurance can help farmers.
Encouraging private banks to provide more loans to the agricultural sector is also important.
Educational Needs:

Problem: Successful implementation of greenhouse farming requires technical knowledge and
skills. However, farmers and agricultural workers often lack sufficient training and technical
knowledge.

Solution Proposals: Agricultural education and advisory services need to be expanded and
strengthened.

The government should train agricultural experts and provide technical knowledge and
education to farmers through agricultural institutes and vocational training institutions.

Regular training programs on agricultural technologies and modern farming practices should
be organized.

Marketing Problems:

Problem: The marketing and distribution of products is another challenge faced by greenhouse
farming. The lack or inefficiency of marketing channels can make it difficult for farmers to sell
their products and reduce their income.

Solution Proposals: Strengthening marketing infrastructure and developing marketing skills is
important.

Agricultural cooperatives and unions can be effective tools for the collective marketing and
distribution of products.

Using digital marketing techniques and providing farmers with marketing training can also be
beneficial.

Future Perspectives
Potential Growth Areas:

Potential growth areas in greenhouse farming in Kyrgyzstan include the use of technological
innovations and methods to increase efficiency. Especially, the spread of innovative
applications such as automation technologies, smart irrigation systems, and climate-controlled
greenhouses is expected.

In addition to the local market, increasing production and marketing activities aimed at exports
is also one of the potential growth areas for greenhouse farming. Developing trade relations
with neighboring countries and increasing access to international markets for agricultural
products is important.

Innovative Practices:

In the future, the importance of innovative practices to make greenhouse farming more
sustainable and environmentally friendly will increase. Topics such as organic farming
methods, greenhouse systems based on renewable energy sources, and waste management are
expected to be emphasized more.

Another innovative practice area is the use of digital agricultural technologies. The use of smart
farming applications, data analytics, and remote monitoring systems in greenhouse farming is
expected to become more widespread.
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Future Trends:

Future trends in the greenhouse farming sector in Kyrgyzstan will include combating
environmental and climate change, efficient use of water resources, and digitalization of
agriculture.

Additionally, changes in consumer demands will determine future trends. The increasing
demand for healthy and organic products may trigger a rise in organic product production in
greenhouse farming.

Supportive Policies:

It is important for the Kyrgyzstan government to adopt and implement appropriate policies to
support the greenhouse farming sector. Policies encouraging the digitalization of agriculture,
incentives supporting capital investments, and programs offering technical education and
advisory services to farmers should be prioritized.

CONCLUSION

The current state and future of greenhouse farming in Kyrgyzstan form an important part of the
country's agricultural sector. Increasing and developing the use of this method can enhance the
country's food security and contribute to the agricultural economy. Greenhouses are a vital tool
in addressing food security shortages and combating climate change. It is crucial to continue
investing in research and development in this field. With the right investments and focus,
greenhouses can play a significant role in solving issues and making them more accessible and
sustainable. This, in turn, can contribute to feeding the global population and creating a
sustainable future for all.

In conclusion, this study on the current state of greenhouse farming in Kyrgyzstan serves as an
important resource for understanding the transformation of the country's agricultural sector and
determining future strategies. The findings of this study can guide agricultural policymakers,
farmers, and other relevant stakeholders to make the most of the potential of greenhouse
farming.
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Abstract

Vegetables have been fundamental elements in nutrition since the beginning of human history.
This study presents a general investigation of the current state of vegetable growing in
Kyrgyzstan. The aim of the research is to highlight the positive and negative aspects of
Kyrgyzstan's vegetable cultivation in comparison to the world, based on regions and cities, and
to make recommendations for increasing vegetable production. The study found that the
highest vegetable production in Kyrgyzstan takes place in the Chuy, Issyk-Kul, and Osh
regions. While many types of vegetables can be grown, potatoes, tomatoes, carrots, and onions
are the most widely cultivated and produced vegetables. The most traded vegetables within the
country are tomatoes, carrots, and onions, with the highest exports in carrots, onions, and
cabbage, and the highest imports in tomatoes, carrots, and onions. The presence of favorable
natural and climatic conditions suitable for growing various high-quality vegetable types is the
country's greatest advantage. Additionally, having adequate water resources offers significant
opportunities for vegetable cultivation, which requires a high-water demand. Due to the small
size and low yield of existing vegetable production areas, it is of great importance to increase
the volume and yield of vegetable planting through the adoption of modern agricultural
methods. The regional proximity to the markets of China, Russia, and Kazakhstan, where there
is high demand for Kyrgyz products and marketing opportunities, provides a significant sales
advantage. It is crucial to organize incentive programs by state institutions to develop vegetable
cultivation in Kyrgyzstan, as high-yield and quality vegetable production can help increase the
income levels of the local population.

Key Words: Central Asian vegetable growing, Kyrgyzstan agriculture, Vegetable farming,
Vegetable growing in Bishkek, Vegetable growing in Kyrgyzstan

OZET

Sebzeler insanlik tarihinin baslangicindan bu yana beslenmede temel unsurlar olmustur. Bu
calisma, Kirgizistan'daki sebze yetistiriciliginin mevcut durumunu genel olarak incelemektedir.
Arastirmanin amaci, Kirgizistan'in sebze yetistiriciliginin diinya genelindeki bolge ve sehirlere
gore pozitif ve negatif yonlerini ortaya koymak ve sebze iiretimini artirmak i¢in onerilerde
bulunmaktir. Calisma, Kirgizistan'da en yiiksek sebze tretiminin Cuy, Issik-Kul ve Os
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bolgelerinde gerceklestigini gostermistir. Kirgizistan’da birgok sebze tiiriiniin yetistirilebildigi
ancak en ¢ok patates, domates, havug ve soganin en yaygin olarak yetistirilen sebzeler oldugu
belirlenmistir. Ulke i¢inde en ¢ok ticareti yapilan sebzeler domates, havug ve sogan olup, en
fazla ihracat yapilanlar havug, sogan ve lahanadir. En fazla ithalat ise domates, havug ve
soganda gerceklesmektedir. Yiiksek kaliteli ¢esitli sebze tiirlerini yetistirmek i¢in uygun dogal
ve iklim kosullarina sahip olmak iilkenin en biiyiik avantajidir. Ayrica yeterli su kaynaklarina
sahip olmak, yliksek su talebi gerektiren sebze yetistiriciligi i¢in 6nemli firsatlar sunmaktadir.
Mevcut sebze iiretim alanlarinin kiiciik boyutlu ve diisiik verimli olmas1 nedeniyle modern
tarimsal yontemlerin benimsenmesiyle liretim hacmini ve verimini artirmak biiyiilk 6nem
tasimaktadir. Cin, Rusya ve Kazakistan gibi pazarlara olan bolgesel yakinlik, Kirgiz iiriinlerine
yiiksek talep ve pazarlama firsatlar1 saglamaktadir. Yiiksek verim ve kaliteli sebze {iretimi,
yerel halkin gelir diizeylerini artirabileceginden devlet kurumlari tarafindan tesvik programlari
diizenlemek, Kirgizistan'da sebze yetistiriciligini gelistirmek i¢in 6nemlidir.

Anahtar kelimeler: Biskek’te sebzecilik, Kirgizistan'da sebze yetistiriciligi, Kirgizistan
tarimi, Orta Asya sebzeciligi, Sebze yetistiriciligi

INTRODUCTION

Vegetable cultivation plays an important role in global agriculture and nutrition, significantly
impacting human health and the economies of various countries. The benefits and importance
of vegetable cultivation for the world are substantial and multifaceted.

Vegetables are an important source of vitamins, minerals, dietary fiber, and antioxidants. They
reduce the risk of developing many chronic diseases, such as cardiovascular diseases, certain
types of cancer, and type 2 diabetes. Expanding and improving vegetable production helps
ensure food security. Vegetables can be grown on small and scattered lands, allowing even the
poor to cultivate them. Additionally, they require less time to grow compared to cereal crops,
enabling multiple harvests per year (Kaiser et al., 2014).

Vegetable cultivation can be a significant source of income for both large agricultural
enterprises and small farmers. Thanks to their short growing periods and high efficiency
relative to costs, vegetable cultivation becomes a profitable activity. Vegetable exports also
help increase the income of a country.

The diversity of vegetable plants and their production methods helps reduce the risks associated
with diseases and pests and contributes to the sustainability of agricultural ecosystems.
Growing a wide variety of vegetable products aids in preserving plant genetic diversity, which
is critical for adapting to climate change and combating new pests and diseases. Intensive
vegetable production, when done sustainably, can reduce the need for chemical fertilizers and
pesticides, thereby reducing pollution and conserving natural resources (Yanmaz et al., 2020).
Therefore, the development and support of vegetable production not only contribute to
improving the health and nutrition of the world's population but also play a critical role in
achieving sustainable development goals such as eradicating hunger, reducing poverty, and
combating climate change.

The vegetable cultivation sector is a large industry that includes seed production, seedling
cultivation, greenhouse farming, irrigation, fertilization, agricultural pest control systems,
smart farming techniques, packaging, and marketing sectors.
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AGRICULTURE IN KYRGYZSTAN

The agricultural sector significantly contributes to the national income, employment, and
foreign trade of Central Asian economies. Indeed, agriculture is a very important sector for the
economy in Kyrgyzstan.

In Kyrgyzstan, tobacco, cotton, potatoes, various types of vegetables, grapes, strawberries, and
other fruits hold significant places in agriculture. The most produced products, in parallel with
livestock farming, are animal feed types. Following these, winter wheat, barley, rice, and corn
come second. In 2019, more than 440,000 enterprises were registered in agriculture, forestry,
and fisheries in Kyrgyzstan, with 75.6% consisting of farmer associations and 24.2% private
agricultural enterprises. In 2022, the total arable land was 1,216.7 thousand hectares. The most
cultivated vegetables are potatoes (approximately 1.257 million tons), tomatoes (247.474 tons),
cucumbers (126.811 tons), beans (95 tons), and melons and watermelons (250 tons)
(FAOSTAT, 2024).

The agricultural sector is of great importance as it provides income for a large part of the
population of the Kyrgyz Republic. Agriculture accounts for 15% of the country's total GDP
and 40% of the economically active population working in this sector. While only 6.8% of the
total land area is used for crop production, 44% of the land is used as pastures for livestock.
More than 64% of the population, which is approximately 7.2 million, lives in rural areas, and
most agricultural activities are carried out by families on small plots of land. Between 2012
and 2016, about 9.9% of total exports and 14.9% of total imports came from the agricultural
sector (NSCK, 2020).

Vegetable cultivation plays an important role in the agricultural sector of Kyrgyzstan. The
country's land use varies due to unique natural and climatic conditions that allow the cultivation
of a wide variety of vegetable types. Primarily, livestock farming holds a significant place in
the agricultural economy due to Kyrgyzstan's mountainous terrain. The Fergana, Chuy, and
Talas regions are the most suitable areas for agriculture.

Kyrgyzstan has rich and fertile soils, and the local climate, characterized by hot summers and
relatively mild winters, creates favorable conditions for vegetable cultivation. Although
vegetable production is spread across almost every region of the country, its proportion in total
production varies depending on the ecological structure and size of the region. In addition to
these traditional vegetables unique to the region's ecology, some farmers are also trying to
experiment with more exotic varieties and adapt them to local conditions.

CURRENT SITUATION OF VEGETABLE GROWING IN KYRGYZSTAN

The development of vegetable cultivation in Kyrgyzstan is closely linked to the development
of irrigation systems, as most types of vegetables require abundant irrigation. The government
and various international organizations are investing in the establishment and modernization
of irrigation systems that allow for increased productivity and the expansion of vegetable
cultivation areas.

Another important aspect is the initiatives taken towards transitioning to organic vegetable
cultivation in Kyrgyzstan. This is due to the increasing domestic demand for organic products
as well as the potential for exporting these organic products to high-income countries where
the demand for such products is also rising.
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Figure 3.1 Vegetable production area (hectare) in Kyrgyzstan between 2016 and 2023
(Anonymous, 2024)

Although the amount of vegetable production area in Kyrgyzstan shows a small annual
increase-decrease, there has been a significant increase in the amount of vegetable production
area in the last 8 years (Figure 3.1).

Table 3.1 Kyrgyzstan's vegetable cultivation areas (in hectares) are distributed across its
regions and the special cities of Bishkek and Osh.

Cultivation area Differenc? compared to
Region (Oblast) previous year
2022 2023 % +,-
Batken Region 3593 3481 -3,1 -111
Jalal-Abad Region 12887 12573 2,4 -314
Issyk-Kul Region 3154 3066 -2,8 -88
Naryn Region 487 490 0,6 3
Osh Region 9710 9764 0,6 55
Talas Region 4790 4548 -5,1 -242
Chuy Region 20155 20240 0,4 75
Bishkek City 153 153 0 0
Osh City 400 463 15,8 63
Kyrgyzstan 55329 54779 -1,0 -559

In the year 2023, the total area used for vegetable cultivation was 54,779 hectares, showing a
decrease of 1% compared to the previous year. The largest vegetable production area is in the
Chuy region, while the smallest is in the Naryn region. In the special administrative cities of
Bishkek and Osh, the total areas used for vegetable cultivation were 153 hectares and 463
hectares, respectively. There was no change in land area in Bishkek, whereas Osh saw an
increase of 63 hectares compared to the previous year (Table 3.1).
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City or District Name

Cultivation area

Difference compared to

previous year

2022 2023 % +,-
Batken City 320 312 2.5 -8
Kadamjay City 2024 2026 0,1 2
Leilek City 824 782 -5,1 -42
Razzakov District 140 140 0 0
Batken District 105 107 1,8 2
Kyzyl-Kiya District 317 252 -20,4 -65
Suluktu District 3 3 0 0
Batken Region 3593 3481 -3,1 -111

In Batken region, the total area used for vegetable cultivation in 2023 was 3,481 hectares, which
marks a decrease of 111 hectares compared to the previous year. Kadamjay city had the largest
cultivated area for vegetables, totaling 2,026 hectares (Table 3.2).

Table 3.3 Cultivation areas of vegetables (hectares) according to cities and districts of Jalal-

Abad Region

City or District Name

Cultivation area

Difference compar
previous year

ed to

2022 2023 % +,-
Aksy City 347 347 0 0
Kerben District 23 23 0 0
Ala-Buka Cit 2625 1984 -24.4 -641
Bazar-Korgon City 2876 2897 0,7 21
Nooken City 2297 2478 7,9 181
Kochkor-Ata District 39 42 7,7 3
Suzak City 3228 3263 1,1 35
Kok-Jangak City 130 109 -16,2 -21
Toguz-Toroo City 140 140 0 0
Toktogul City 731 847 15,9 116
Chatkal City 292 297 1,7 5
Jalal-Abad District 82 80 2.4 -2
Kara-Kol District 21 21 0 0
Mailuu-Suu District 16 16 0 0
Tash-K6miir District 232 203 -12,5 -29
Jalal-Abad Region 12887 12573 -2,4 -314

In Calal-Abad region, the total area used for vegetable cultivation in 2023 was 12,573 hectares,
which is 314 hectares lower than the previous year. Suzak city accounted for the majority of

vegetable cultivation with 3,263 hectares (Table 3.3).
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Table 3.4 Cultivation areas of vegetables (hectares) according to cities and districts of Issyk-
Kul Region

Cultivation area Difference compared to
City or District Name previous year
2022 2023 % +,-
Ak-Suu City 1010 931 -7,8 -719
Jeti-Oghuz City 875 876 0,1 1
Issyk-Kul City 249 260 4,4 11
Cholpon-Ata District 3 5 66,7 2
Ton City 130 130 0 0
Tiip City 733 718 -2,0 -15
Karakol District 149 144 3,4 -5
Balykchy District 8 7 -12,5 -1
Issyk-Kul Region 3154 3066 -2,8 -88

In Isyk-Gol region, the total area used for vegetable cultivation in 2023 was 3,066 hectares,
representing a decrease of 2.8%, or 88 hectares, compared to the previous year. The majority

of vegetable cultivation in the region, totaling 931 hectares, was conducted in Ak-Suu city
(Table 3.4).

Table 3.5 Cultivation areas of vegetables (hectares) according to cities and districts of Naryn

Region

Cultivation area Differenc? compared to
City or District Name previous year
2022 2023 % +,-
Ak-Talaa City 71 70 -1,4 -1
At-Bashi City 59 62 5,1 3
Cumgal City 170 170 0 0
Kochkor City 74 74 0 0
Naryn City 106 107 0,9 1
Naryn District 7 7 0 0
Naryn Region 487 490 0,6 3

In Narin region, the total area used for vegetable cultivation in 2023 was 490 hectares, which
reflects an increase of 3 hectares, or 0.6%, compared to the previous year. The majority of

vegetable production, totaling 170 hectares, was in Cumgal city (Table 3.5).

Table 3.6 Cultivation areas of vegetables (hectares) according to cities and districts of Osh

Region
Cultivation area Difference compared to
City or District Name previous year
2022 2023 % +,-
Alay City 136 136 0 0
Aravan City 2257 2252 -0,2 -5
Kara-Kulja City 409 409 0 0
Kara-Suu City 3577 3630 1,5 53
Kara-Suu District 3 3 0 0
Nookat City 1597 1611 0,9 14
Nookat District 1 1 0 0
Uzgen City 1721 1714 -0,4 -7
Uzgen District 55 50 9,1 -5
Chon-Alay City 13 13 0 0
Osh Region 9710 9764 0,6 55
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In Osh region, the total area used for vegetable cultivation in 2023 was 9,764 hectares, marking
an increase of 55 hectares compared to the previous year. The majority of vegetables were
grown in Kara-Suu city on an area of 3,630 hectares (Table 3.6).

Table 3.7 Cultivation areas of vegetables (hectares) according to cities and districts of Talas
Region

Cultivation area Differenc(? compared to
City or District Name previous year
2022 2023 % +,-
Bakay-Ata City 855 872 2,0 17
Aytmatov City 637 638 0,2 1
Manas City 2810 2550 -9,3 -260
Talas City 404 404 0 0
Talas District 84 84 0 0
Talas Region 4790 4548 -5,1 -242

In Talas region, the total area used for vegetable cultivation in 2023 decreased by 242 hectares
from the previous year to 4,548 hectares. The majority of vegetable production, totaling 2,550
hectares, was in Manas city (Table 3.7).

In the Chuy region, the total cultivated area is 20,240 hectares, which represents an increase
of 75 hectares, or 0.4%, from the previous year. The majority of vegetable production,
totaling 4,862 hectares, was in the city of Moskova (Table 3.8).

Based on the information provided, it appears that there has been a slight decrease in the area
used for vegetable cultivation compared to the previous year in most regions of Kyrgyzstan.
However, there have been increases observed in the Chuy, Osh, and Narin regions.

Table 3.8 Cultivation areas of vegetables (hectares) according to cities and districts of Chuy
Region

City or District Name

Cultivation area

Difference compared to
previous year

2022 2023 % +,-
Alamiidiin City 3356 3674 9,5 318
Chayyl City 1508 1403 -7,0 -105
Kara-Balta District 123 123 0 0
Kemin City 232 236 1,7 4
Moskow City 4520 4862 7,6 342
Panfilov City 349 255 -26,9 -94
Sokuluk City 4774 4726 -1,2 -58
Shopokov District 58 58 0 0
Isyk-Ata City 4599 4434 -3,6 -165
Kant District 55 55 0 0
Chuy City 669 502 -25,0 -167
Tokmok District 148 148 0 0
Chuy Region 20155 20240 0,4 75
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Table 3.9 Cultivation areas (hectares) by vegetable type in Kyrgyzstan

.. Difference compared to
Cultivation area .
Vegetables previous year
2022 2023 % +,-
Brassica family 6167,5 60453 -2,0 -122,3
Cucumber 6367,5 6330,8 -0,6 -36,7
Tomato 12 078,5 11 945,8 -1,1 -132,6
Beetroot 1319,3 1340,9 1,6 21,6
Carrot 8 305,1 8013,7 -3,5 -291,4
Onion 9177,0 8961,3 -2,4 -215,7
Garlic 4733,0 48414 2,3 108,4
Radish 238,1 2283 -4,1 -9,8
Green Radish 157,3 179,5 14,1 22,3
Herbs (dill, parsley, celery) 596,6 591,2 -0,1 -5,4
Other Vegetables 6 188,7 6301,5 1,8 112,8
Kyrgyzstan 55329 54779 -1,0 -559

In Kyrgyzstan, tomatoes (11,945.8 ha) are the most cultivated vegetable, followed by onions
(8,961.3 ha) and carrots (8,013.7 ha). Cucumber, cabbage, garlic, and other greens are also
actively grown, but there is a decrease in the cultivation areas of almost all major vegetable
types compared to the previous year (Table 3.9).

In Batken region, the most cultivated vegetable is tomatoes (853 ha), followed by carrots (933.8
ha) and onions (853.8 ha). The region has seen a decrease of 110.8 hectares in vegetable
cultivation area, with significant reductions observed in garlic, green radish, and beetroot
cultivation areas (NSCK, 2023).

In Jalal-Abad region, onions (3,063 ha), tomatoes (2,864 ha), and carrots (1,682 ha) are
predominantly cultivated vegetables. The region has experienced a decrease of 314 hectares in
vegetable cultivation area, with notable reductions in radish, greens, and carrot cultivation areas

(NSCK, 2023).

In Issyk-Kul region, garlic (1,103 ha) is the most cultivated vegetable, followed by carrots (509
ha) and cucumbers (431 ha). Cabbage, tomatoes, and beetroot are also actively grown. The
region has seen an 88-hectare decrease in vegetable cultivation area (NSCK, 2023).

In Naryn region, carrots (113.4 ha), garlic (96.4 ha), and beetroot (75.4 ha) are the most
cultivated vegetables. There is a 3-hectare decrease in vegetable cultivation area (NSCK,
2023).

In Osh region, tomatoes (2,647 ha), onions (1,589 ha), and carrots (1,421.4 ha) are
predominantly cultivated vegetables, with cucumbers, cabbage, and other greens also actively
grown. There has been a 54.4-hectare decrease in vegetable cultivation area in 2023, with

increases observed in carrot, onion, beetroot, cabbage, and green radish cultivation areas
(NSCK, 2023).

In Talas region, tomatoes (931 ha), onions (565 ha), and carrots (534 ha) are predominantly
cultivated vegetables. The region has experienced a decrease of 242 hectares in vegetable
cultivation area in 2023 (NSCK, 2023).
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Table 3.10 Harvested area, gross harvest and yield of vegetables in Kyrgyzstan, 2020-2022

2020 2021 2022
Sebze adi | production | Gross Yield | Productio | Gross Yield |Productio| Gross Yield
area (ha) | harvest | (tons/h | n area harvest | (tons/ha | n area harvest | (tons/ha
(tons) a) (ha) (tons) (ha) (tons) )
52866 113123 54291 |111415| 193,3 | 55328,6 |1163633,| 1944
7,1 4,2 8

Cabbege 57215 131 203,4 61294 135 196,3 6166,5 | 1425552 | 2009
798,9 373,0

Cucumbe 6 244,0 129 193,7 6571,0 129 187,3 6367,5 | 126 811,0 | 181,0

r 1224 158,7

Tomato 11 587,4 237 199,2 | 11 655,0 231 197,5 12 078,5 | 247474,1 | 185,3
155,5 053,1

Beetroot 11823 234239 | 191,1 1213,1 |21947,1| 177.8 1319,3 | 253593 | 202,1

Carrot 7 828,3 178 197 7 9234 169 180,6 83051 | 186362,7 | 188,6
841,7 102,1

Onion 9 240,0 213 230,3 92238 204 222 9177,0 |209949,6 | 194,1
0234 778,3

Garlic 4173,8 68 350 163,7 4309,5 |67473,1| 156,6 4733,0 | 755619 | 2283

Radish 272,5 5150,6 | 1822 251,2 4307,1 171 238,1 35923 166,0

Herbs 565,1 9987,6 | 149,2 592.,0 10630,3| 14773 157,3 13 948,2 180,9

Aubergin 946,0 17 628,2 - 1 008 18 312,0 - 596,6 8 635,7 143,1

e

Pepper 4762,0 95 795,4 - 4722 1963725 - 6189,8 | 120203,6 | 193,6

Others 343.5 17 899,7 - 6927 |22 8479 - 1091,8 19 416,9 -

Outdoor

vegetable 52 866,3 1128 - 54 291,0 1111 - 4884,2 | 97109,8 -

productio 177,3 355,2

n

Greenhou

se - 30598 - - 2799,0 - - 2 820,1 -

vegetable

productio

n

In Chuy region, tomatoes (4,104 ha), cabbage (3,292 ha), and carrots (2,798 ha) are
predominantly cultivated vegetables. Onions, cucumbers, garlic, and other greens are also
actively grown. Despite decreases in vegetable cultivation areas in most regions, Chuy region
has seen an increase of 85 hectares, or 0.4%, compared to the previous year (NSCK, 2023).

In Bishkek city, the vegetable cultivation area has remained unchanged from the previous year,
with tomatoes (56 ha), cucumbers (37 ha), and other vegetables (42 ha) being predominantly
cultivated. In Osh city, tomatoes (133 ha), onions (77 ha), and other vegetables (145 ha) are
predominantly cultivated, with increases observed in cucumber, onion, garlic, carrot, and other
vegetable cultivation areas (NSCK, 2023).

Table 3.10 shows data on the total planting area, gross harvest and yield of vegetables for 2020,
2021 and 2022. When the data is analyzed, we can observe the dynamics of development and
increase in production. During these years, tomatoes, onions and carrots continue to be the
most grown vegetables. In 2022, the total gross vegetable harvest was 1 163 633,8 tons and the
average yield per hectare was 194,4 tons/ha. Cabbage, onion and pepper showed the best
efficiency.
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MARKETING AND TRADE

Fruit and vegetable sales involve intermediaries known as distributors who purchase products
from producers. In Kyrgyzstan, 85% to 90% of sales are conducted through distributors. These
intermediaries collect, sort, and load products at temporary purchase points. They either rent
transport vehicles or use their own to purchase goods from farmers or processors, selling them
to markets (small wholesale or retail stores) or directly to small wholesale companies.

The supply network consists of numerous participants performing various functions based on
region, product type, delivery and distribution locations, demand for exported and imported
products, etc., creating a multi-level structure. Therefore, retail prices can vary significantly,
several times higher than producer prices depending on the product type and season.

Distributors, as key participants in the process, collaborate with transportation and logistics
companies based on conditions. Transportation companies handle long-distance domestic
transport and export transportation based on their transport capacity and available vehicles, or
they deliver goods to the nearest domestic points.

Logistics companies operate their own warehouses which they also rent out, though serious
deficiencies exist in storage facilities, especially those equipped with freezing and cooling
units. Due to inadequate storage of fruits and vegetables, farmers often have to sell their
products at lower prices offered by intermediaries. It should be noted that intermediaries
generally make more profit from fruit and vegetable sales compared to farmers (NSCK, 2020).

Kyrgyzstan exports limited quantities of vegetables, with the Russian Federation being the
main export market, accounting for 90% to 95% of exported products. Kyrgyzstan also exports
to other Commonwealth of Independent States (CIS) countries, followed by European Union
countries, Turkey, and the United Arab Emirates. In recent years, Turkish companies have
encouraged guaranteed-buyer bean production in Talas region, leading to a new village
population known as Talas beans due to farmers' increased interest. The majority of beans

produced by farmers are sent to Turkey, becoming a significant source of foreign exchange
(NSCK, 2020).

According to data from the Eurasian Economic Commission (EEC) for 2022, the most exported
vegetables from Kyrgyzstan in 2021 included cabbage, carrots, and onions. Export figures were
$900,000 for 21.1 thousand tons of cabbage, $2.7 million for 14.2 thousand tons of carrots, and
$2.9 million for 13.9 thousand tons of onions. Overall, vegetable exports from Kyrgyzstan
amounted to $8.9 million in 2019, $6.1 million in 2020, and $13.3 million in 2021, showing a
significant increase in its share within the foreign trade balance (EEC, 2023).

CONCLUSION

Considering all the above data and facts, there are main strengths and weaknesses of agriculture
and vegetable growing in our country (NSCK, 2022).

In terms of vegetable production, Kyrgyzstan's strengths include:

o Favorable natural and climatic conditions conducive to growing various high-quality
vegetable products,

o Increasing vegetable planting volumes and improving yield,

o Regional proximity to markets in Russia and Kazakhstan where there is demand for

Kyrgyz products,
. Sufficient water resources available,
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o Development of small-scale agriculture, with many households in Kyrgyzstan growing
vegetables on their own land, enhancing food security and providing fresh, quality vegetables
to families,

° Ability to attract environmentally conscious consumers by utilizing Kyrgyzstan's
natural resources and traditional cultivation methods to produce organic vegetables, especially
as demand for organic products increases worldwide,

o Potential for greenhouse vegetable farming to become a promising area for agricultural
development in Kyrgyzstan due to climate change and increasing year-round vegetable
consumption,

o Introduction of modern technologies and innovations in plant production, such as
irrigation systems and mechanization of cultivation and harvesting processes, to improve
agricultural productivity and efficiency.

Weaknesses in vegetable production in Kyrgyzstan include:

o Low participation of the scientific community in agricultural sciences and lack of
scientific equipment, materials, and professional knowledge,

o Farmers' low level of knowledge and practical skills in modern technologies and
vegetable cultivation methods,

o Inappropriate and inefficient use of water on farms and improper application of crop
irrigation Technologies,

o Low levels of plant health control by the state,

o Limited availability of mineral fertilizers, especially potassium and phosphorus, as well

as organic fertilizers (approximately 30% to 35%), due to their high cost and lack of funds for
agricultural producers to purchase them,

o Underdeveloped food storage network with insufficient cooling units, leading to high
levels of spoilage,

o Lack of equipment for post-harvest processing and storage facilities, particularly
freezers and refrigerators, causing up to 25% product spoilage,

o Low share of agricultural exports in the country's total trade turnover,

J High wear and tear of agricultural machinery,

o Weak implementation of advanced technologies and innovations,

o Insufficiently developed agricultural risk insurance system.

Key threats to the sustainability of the vegetable sector include:

Decrease in land productivity due to irrational use,

Climate change, natural disasters, and associated losses,

Fluctuations and increases in market prices of fuels and agricultural inputs,
Spread of pests and diseases,

Lack of financial resources,

Emergence of political conflicts and imposition of sanctions.

Examining these strengths and weaknesses highlights the continued importance of the
vegetable sector in Kyrgyzstan's future, but also underscores the need for necessary measures
and innovations to sustain its strength in the sector. Developing approaches to address these
challenges is essential.
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Recommendations for enhancing Kyrgyzstan's agriculture include:

o Implementation of modern irrigation systems like drip irrigation for efficient use of
water resources,

o Providing training to agricultural producers on modern methods of vegetable cultivation
and fertilizer use,

o Implementing measures to improve soil fertility, such as composting and organic
fertilizer use,

o Developing infrastructure for storing and transporting vegetables, including
construction of warehouses and cold storage facilities,

o Modernizing the vegetable sector through state support for educational programs

targeting agricultural producers and increasing planting volumes and improving product
quality,

o Introducing and utilizing advanced production technologies,

o Cultivating and distributing high-profit vegetable,

o Expanding domestic and export markets, increasing farmer incomes, and enhancing
investment attractiveness in vegetable-growing regions,

o Increasing supply of processed fruit and vegetable products to local and export markets,
as well as potential for increasing organic product supply,

o Establishing a stronger system to support farmers.

In conclusion, as the world's population grows, demand for vegetables will continue to
increase. Vegetable science is one of the most dynamic and important fields of agricultural
sciences. The importance of vegetables is increasing every day in the world. The availability
and accessibility of these foods for most people do not meet the recommended daily nutritional
requirements. The absence of these foods in meals leads to widespread malnutrition and
reduces the well-being of people worldwide. It is a priority to enable small farmers in low- and
middle-income countries to increase fresh vegetable production through sustainable practices
in environmental, economic, and social terms. Sustainable vegetable production is an intensive
process that requires labor and knowledge and also offers many opportunities for dignified
employment. In addition, logistics for data digitalization services in rural and urban areas
require more use. The development of agriculture in Kyrgyzstan can be parallel to the
development of the country. Therefore, vegetable production policies should make it easier for
farmers to produce and support farmers. The development of agricultural engineers and
encouragement programs to increase their number of efficient knowledge should be promoted.
To encourage more product development, it is essential to improve legislation governing the
internal market.
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Abstract

It is portended that spelt wheat varieties (siyez, kavilca, dinkel) will start to overtake the wheat
varieties (Triticum aestivum, Triticum durum) which are widely used today due to their high
fibre, mineral, protein content, and low toxicity forms of gliadins. In the present study, Kavilca
(Triticum dicoccum L.) flour, a wheat variety known to have been cultivated in 5000 BC and
still cultivated, was used to produce noodles, which have an important place in Turkish cuisine
culture. Kavilca is evaluated within the Emmer group of wheat, and it appears as a wheat type
that has increased the number of shells surrounding the seed and thickened the forks in the
spike to adapt to the cold climate. Kavilca which is also known by various names such as
kabulca, kablica, and gernik is less elastic than the doughs obtained from the wheat cereals that
are widely used today due to its high gliadin and low glutenin ratio. The ancestral seed Kavilca
wheat with geographical indication grown in Ardahan province of Eastern Anatolia region in
Tiirkiye offers a multi-purpose alternative to gastronomic products. Various flours, semolina,
bulgur, etc. semi-finished products can be produced from Kavilca, which has a rich nutrient
profile (protein, fiber, iron, calcium, vitamins B and C), is also preferred for making bread,
muffins, pancakes, and cookies due to its unique taste, and texture. In addition to this, it is
added to a variety of dishes, including smoothies, soups, and stews, to increase the nutrient
profile. Kavilca flour can be used in various recipes created by chefs (from making pasta and
pizza dough to bread coatings and thickening agents for sauces). Kavilca wheat is becoming a
valuable ingredient for chefs, and it also accompanies salads in the form of wheat grains. It is
used to create new flavor profiles in traditional and innovative culinary recipes and allows for
creativity in the kitchen. In the present study, 2 different blends were made for the flours to be
used for noodle production (Kavilca flour 60% - traditional white flour 40%, Kavilca flour
80% - traditional white flour 20%). As a control group, noodles were produced completely
from traditional white flour and the results were compared. The noodles' color, texture, and
sensory properties were determined, and the results of texture profile analysis (hardness,
stickiness, elasticity, chewiness, binding, chewy) clearly showed the eftect of the low gluten
content of roasted spelt on the structure. The hardness values of the noodles produced were
determined as 22.633, 19.338 and 17.430 g. It was determined that the group containing 80%
flour had the highest hardness. In terms of chewability and structure binding, noodles
containing 60% obtained good results. When the color values of the noodles were compared,
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it was seen that the noodles obtained from traditional flour had the lightest color, and the a*
values of 60% and 80% with Kavilca were higher than the control group. In the results of
sensory evaluation of texture, odour, color, taste, and general acceptability of the noodles, it
was determined that the lowest results in terms of chewability were found in 80% and the odour
score was lower in noodles with Kavilca compared to the control group. In terms of general
taste, it was observed that the group containing 60% was preferred. In the present study, texture
profile analysis, color analysis, and sensory evaluation of noodles prepared by adding different
proportions of Kavilca flour (7riticum dicoccum L.) were carried out and it was investigated
whether Kavilca flour with low gluten quality positively affects the textural effects and sensory
properties of the dough.

Keywords: Kavilca wheat; Kavilca flour; noodles with Kavilca; Ancestral seed; Product
development

CONCEPTUAL FRAMEWORK

Nowadays, with the increasing trend towards healthy and sustainable food sources, there is a
growing interest in Einkorn (7riticum monococcum), Emmer (Triticum dicoccum), and Spelt
(Triticum spelta), the ancestors of modern wheat (Sirakaya 2023). Cultivated wheat species are
divided into 3 groups based on chromosome number. Among these, Emmer-Kavilca (7riticum
dicoccum L.) (2n=28, AABB) is a primitive (ancient, ancestral) spelt wheat variety that has
recently been re-cultivated (Ozgdren and Isik 2023). Kavilca (Triticum dicoccum L.) flour
which is a wheat variety known to have been cultivated in 5000 BC and still cultivated, was
used to produce noodles, which has an important place in Turkish cuisine culture. Kavilca is
evaluated within the Emmer group of wheat, and it appears as a wheat type that has increased
the number of shells surrounding the seed and thickened the forks in the spike to adapt to the
cold climate (Aydar 2022).

The ancestral seed Kavilca wheat with geographical indication grown in Ardahan province of
Eastern Anatolia region in Tirkiye offers a multi-purpose alternative to gastronomic products
(Dhanavath and Rao 2017; Yiiksel 2018; Cetinkata-Turkey and Giilbaz 2022; Ozgéren and Isik
2023). It 1s mostly grown around; Ardahan-Kars province and is also known by various names
such as kavlica, kabulca, kablica, and gernik. Kavilca wheat is rich in fibre and has high gliadin
and low glutenin ratio (Atak 2017). Thanks to these features, the ancestral seed Kavilca wheat
with geographical indication grown in Ardahan province of Eastern Anatolia region in Tiirkiye
offers a multi-purpose alternative to gastronomic products. Various flours, semolina, bulgur,
etc. semi-finished products can be produced from Kavilca, which has a rich nutrient profile
(fibre, iron, calcium, vitamins B and C), and is also preferred for making bread, muffins,
pancakes, and cookies due to its unique taste and texture. In addition to this, it is added to a
variety of dishes, including smoothies, soups, and stews, to increase the nutrient profile.
Kavilca flour can be used in a variety of recipes created by chefs (from making pasta and pizza
dough to bread coatings and thickening agents for sauces) (Aydar 2022; Ozgoren and Isik
2023).

From this point, in the present study, noodles were produced using Kavilca flour at 2 different
ratios (Kavilca flour 60% - traditional white flour 40%, Kavilca flour 80% - traditional white
flour 20%). As a control group noodle were produced completely from traditional white flour
and the results were compared. The color, texture, and sensory properties of noodles were
determined. In addition, aimed to increase the functionality and usage possibilities of the
resulting noodles with Kavilca, especially in terms of gastronomy and the food industry.
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METHODOLOGY
Raw materials

The Kavilca wheat used in the noodle production was supplied from the local producer in
Ardahan, Tirkiye. The egg, and salt used in the production were supplied from the domestic
market. After all the raw materials were procured, they were stored in the Ardahan University
Food Microbiology Laboratory.

Production of noodles produced by using different ratios of Kavilca (7riticum dicoccum
L.) flour

Ardahan Kavilca wheat (Registration No: 1537); one of the tetraploid wheat grown in Ardahan
province, with 2n=28 chromosome number Triticum dicoccum, which is a subspecies of
Triticum turgidum L. and known as "culture Emmer (Gernik)" It is obtained from farrum
variety of wheat (Tiirk Patent, 2024).

It is used in bread making as well as pasta, seed, and edible. It can be consumed as bulgur with
a low gluten content of 8.2-12.3%. In Ardahan province, it is used in local dishes such as bulgur
pilaf made with goose meat, milk soup, and stuffed cabbage (Atak, 2017). Within the scope of
the study, the formulations of the noodles produced traditionally using different ratios of
Kavilca are given in Figure 1, and 2.

Figure 1 Production of noodles produced by using different ratios of Kavilca (a: untreated
dough, b: raw noodles, c¢: cooked noodles)
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Figure 2 Production Scheme of Noodle with Kavilca
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Noodles Analyses
Color properties of noodles

The noodles samples’ color values (L*, a*, b*) were measured using a Color
Spectrophotometer (Hunterlab Colorquest XE, USA) based on the CIE-LAB system (Kirca et
al., 2007).

Texture profile of noodles

Analysis of noodle texture was performed at Central Research Laboratory Application and
Research Center of Ardahan University according to the method of Hayut et al., (2023) by TA-
XT Plus C texture analyzer (Lloyds Instruments, UK). 5 of the pasta were taken from the pasta
cooked in the optimum cooking time. Then they were placed side by side on the base. A 2 cm
diameter flat cylindrical probe was used to compress the pasta. The compression distance was
taken as 50% of the original size of the pasta. Hardness, stickiness, elasticity, chewiness,
binding, and chewy values were determined from the time force curve. Test parameters were
determined as; pre-test speed 1 mm/2, test speed 5 mm/s, post-test speed 5 mm/s, and load cell

5 g (Figure 3).

Figure 3 Color properties (a) and texture profile (b) analysis of noodles

Sensory profile of noodles

The study conducted descriptive sensory analysis and determined the degree of differences
among the products at Ardahan University Gastronomy and Culinary Arts Department. The
panelists consisted of department employees and students and there were 30 people. Sensory
data were obtained by the methods used by Demir-Ozer et al., (2021). The sensory
characteristics of noodles samples were evaluated using a five-point Likert scale (with 1:
extremely dislike, 5: extremely like). The panelists were given only one application for each
product and the products were presented sequentially on different plates. The noodle sample
was served hot (75-80°C). The products were evaluated for appearance, texture, color, taste,
odour, and overall acceptability. The sensory analysis consisted of two stages. In the first stage,
noodles prepared with six different Kavilca ratios as group 4 (50%, 60%, 70%) and group B
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(80%, 90%, 100%) were presented to the panelists. The noodles with the highest sensory score
ratio between groups 4 and B, 4 with 60% and B with 80% Kavilca, were again sensory
analyzed in the second stage.

Statistical analysis

The experiments (color, texture, etc.) were conducted in triplicate, and the acquired data were
reported as mean + standard deviation. The statistical software Minitab 17 (Minitab, Inc., State
College, PA, USA) was employed for data analysis.

The experimental design was completely randomized as control (without Kavilca), noodles
with Kavilca (%60 and % 80). Statistical evaluation of the sensory analysis results was
performed using SPSS 26.0 (SPSS Inc., Chicago, USA). The non-parametric Kruskal-Wallis
test was used to determine the differences among the means of the groups in evaluating the
sensory analysis results of noodles with Kavilca. The results of this test were tabulated.

RESULT

The average color values found in the samples are given in Table 1. The color results of the
noodles were compared, and it was seen that the noodles obtained from traditional flour had
the lightest color, and the* values of 60% and 80% of noodles with Kavilca were higher than
the control group.

Table 1 Color values in noodles samples

Noodles Sample Color (L) Color (a”) Color (b")
Control Group 76.18 £1.36 3.43+1.87 25.32+2.27
With 60% Kavilca 63.19 £ 0.23° 4.48 £0.70° 19.42 £0.37°
With 80% Kavilca 64.17 + 1.28° 5.57+1.052 21.24+1.77*

a-b Statistical differences between jam samples in the same column (p < 0.05).

The textural properties of noodles samples were measured using TA-TX Plus C texture
analyzer (Lloyds Instruments, UK). Textural profile analysis in all the noodle samples was
performed to evaluate as hardness, chewiness, adhesiveness, springiness, resilience,
cohesiveness, and gumminess (Figure 4).
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Figure 4 The results of all the noodle samples of textural profile analysis

In the results of sensory evaluation of texture, odour, color, taste, and general acceptability of
the noodles, it was determined that the lowest results in terms of chewability were found in
80% and the odour score was lower in noodles with Kavilca compared to the control group. In
terms of general taste, it was observed that the group containing 60% was preferred. The
noodles with 60% Kavilca were close to the control group in the general evaluation. This is
attributed to the panelists likening it to the flavor they were familiar with. Noodles with 80%
kavilca had the lowest score for sensory properties (p<0.05). The sensory properties of the
noodles in the second stage are given in Figure 5.
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Figure 5 Sensory profile of all noodles




3rd INTERNATIONAL PARIS CONGRESS ON AGRICULTURE & ANIMAL
HUSBANDRY
July 1-3, 2024 -PARIS

CONCLUSION AND DISCUSSION

Cetinkaya-Turkey and Giilbaz (2022) studied various microbial and physicochemical
properties of bulgur produced with 100% Kavilca. The color values of bulgur results were quite
high compared to our study. This result is attributed to the fact that bulgur is produced from
100% Kavilca. As the amount of Kavilca increases, the *L value in the products decreases and
the color reaches a darker tone.

Hardness is defined as the force needed to compress food between the teeth at the first bite
(Bourne, 2002). When the hardness property was evaluated in the study, the lowest values were
obtained in the control group (14.43 N) and the highest values were obtained in noodles made
with % 80 Kavilca (22.63 N). The higher hardness values of the % 80 Kavilca were attributed
to its high gliadin and low glutenin ratio.

Springiness (formerly elasticity) relates to the ability to return to the undeformed state after the
deformation force is undone (Bourne, 2002). This value was close in all three groups.
Gumminess is known as the energy expended to break down food to make it ready for
swallowing (Bourne, 2002). In the present study, it was determined that the most energy was
consumed in the % 80 Kavilca sample and the control group.

Unlike other texture profile analysis results, adhesiveness shows a negative force field in the
texture profile analysis curves (Sirin 2019). The adhesiveness values of the %60 and % 80
Kavilca samples were determined as -220.482 g/s and -236.258 g/s, respectively. Additionally,
this value was determined as -299.225 g/s in the control group.

When the mean values of the sensory analysis results of noodles with Kavilca are examined, it
is seen that they have a wide range of tastes in terms of naturalness and suitability for use. In a
study conducted on Triticum monococcum and Triticum dicoccum wheats, it was stated that
Gernik group wheat was suitable for use in yeast products in terms of gluten quality (Zengin
2015). In the present study showed that the flours obtained from Gernik group wheat can also
be used in noodle production by making the blending process.

Ardahan Kavilca wheat has an important place in the agricultural economy within its
geographical borders. It was registered with geographical indication number 1537 by the
Turkish Patent and Trademark Office on 07. February 2024. It is envisioned that Kavilca, which
is resistant to cold climates and has a very good product yield, will come to the forefront with
its unique sensory properties and satiety.

Although people's consumption habits are changing day by day, the consumption of grains and
grain products in the nutrition of the world population is increasing compared to the past.
However, wheat, other grains, and processed products from the grain group may cause
problems in some people with intestinal disorders (Giil et al., 2021).

Recently, gluten-free foods have not only been demanded by celiac patients, it has also become
very important for individuals who are disturbed by gluten sensitivity or people who want to
eat a gluten-free with their lifestyle (Masure et al., 2016). In this respect, it is thought that
Kavilca wheat, which has low levels of gluten in its structure, will be a natural alternative to
new consumption habits.

The present study is important in terms of developing and improving the qualities of the
products with Kavilca, which are produced in different flavours in the Ardahan region, in terms
of taste and health compatibility. According to the sensory analysis results showed that noodle
with 60% Kavilca prepared with traditional methods were highly accepted.
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Abstract

Pulses play an important role in the diets of people around the world, especially in the
developing world. For many African populations, they are an essential part of the diet. This
importance is due to a number of benefits: in tropical Africa, cowpea is a major crop eaten by
about two hundred million people. However, cowpea seeds are subject to insect infestation,
particularly the cowpea pest (Callosobruchus maculatus), and suffer considerable damage
during storage.

Chemical methods have traditionally been used to control insect pests in crops. Given the
unpleasant effects of pesticides, alternative methods must be considered, particularly the use
of plant substances with insecticidal activity. To develop a safe strategy and environmentally
friendly approach to pest management in stored produce, trials were conducted using plant
powders from Eugenia caryophyllus, Rosmarinus officinalis and Capsicum frutescens, were
evaluated on some biological parameters of the cowpea weevil, such as mortality, fecundity,
fertility of females and emergence of Callosobruchus maculatus adults, on cowpea seeds
(Vigna unguiculata) during storage at 27 £ 1 °C and 70 + 5% relative humidity. The best results
against the biological parameters of Callosobruchus maculatus were obtained with the plant
powders of Eugenia caryophyllus and Capsicum frutescens, knowing that their biocidal
potential increases with the doses used.

According to the obtained results, the bioinsecticides evaluated in this study might represent a
rich source of bioactive compounds possessing potent insecticidal activities.

Keywords: Cowpea; Callosobruchus maculatus; Plant powder; FEugenia caryophyllus;
Rosmarinus officinalis; Capsicum frutescens; Biological parameters.




3rd INTERNATIONAL PARIS CONGRESS ON AGRICULTURE & ANIMAL
HUSBANDRY
July 1-3, 2024 -PARIS

INTODUCTION

Pulses are an important part of global diets, particularly in developing countries, and are the
staple food of many populations in Africa, South America and Asia [1]. They are the main
source of human protein, considered the second most important food after cereals [2]. Including
them in diets, especially in developing countries, can be instrumental in combating malnutrition
[3,4].

One of the native African legumes with the highest nutritional content is the cowpea (Vigna
unguiculata L.), it is highly beneficial to food quality and nutritional health [5]. Cowpea grains
are high in fiber, protein, and carbs. Their leaves and pods are also a great source of vitamins
and minerals. Morocco has a reputation for cowpeas; they are produced in limited regions in
the southern Atlas oases, and seeds are sold in the souks and markets of the country's largest
cities, especially Fez [6]. Unfortunately, cowpea seeds suffer considerable damage during
storage due to attack by insect pests, particularly the beetle Callosobruchus maculatus, whose
larvae develop inside the seeds, depleting the reserves of the cotyledons and causing significant
quantitative and qualitative losses, which can reach 100% after a few months [7]. Due to C.
maculatus’s significant harm to cowpea seeds, several strategies have been implemented to
manage this pest successfully [8].

The phytosanitary products have been and are being used to control this pest during seed
storage. However, the effectiveness of synthetic pesticides is hampered by some issues,
including their high cost, the potential for environmental contamination, the toxicity of residues
that accumulate in food, problems with pest resistance, the elimination of natural predators,
and adverse effects on non-target organisms [9,10].

An alternative to the use of chemical pesticides is the valorization of botanicals. Using the right
tools, these techniques make it possible to extract active ingredients from a variety of plant
species with unique properties, creating bioproducts that can be used to control pests in
preserved foods [11]. Many plant families offer viable alternatives to chemical treatments for
strengthening storage systems, with their proven insecticidal properties against stored seed
pests. The plant powders have long been combined with preserved seeds. These treatments
offer a natural, reliable, and more affordable way of preventing pests from attacking stored
seeds [12,13].

Our work included a proposal to investigate the insecticidal activity of three plants commonly
used in Morocco, belonging to different botanical families: Eugenia caryophyllus (Myrtaceae),
Rosmarinus officinalis (Lamiaceae), and Capsicum frutescens (Solanaceae). These plants
would be studied in form powders to harness their insecticidal properties and develop natural
methods for the sustainable preservation of cowpea seeds.

MATERIALS AND METHODS
Breeding of Pests

Vigna unguiculata (healthy cowpea) seeds were used for the mass culture of C. maculatus. The

jars are placed in a culture chamber maintained at 28°C, 75% relative humidity, with a
photoperiod of 14 hours light and 10 hours dark. The original strain of pests is housed in our
Faculty for breeding purposes and was obtained from a nearby warehouse [14,15].
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Plant material preparation

The test plant's leaves and fruits were cleaned, allowed to dry in the shade for 15 days at room
temperature (24 to 27 °C), and then ground using an electric grinder until they were reduced to
a powder. to get a fine, uniform powder, the grind was run through a 0.5 mm mesh screen.

Doses and applications

Ten grams of healthy cowpea seeds were placed in plastic Petri dishes (9 cm in diameter and 1
cm in height) of five adult males and five females of C. maculatus (0-48 hours old). The tested
vegetable powders (Eugenia caryophyllus, Rosmarinus officinalis, and Capsicum frutescens)
were added to each dish in varying doses (0.5%, 1%, 1.5%, 2% of powder weight per seed
weight). Only healthy seeds - five female and two male C. maculatus pests - were included in
the control group. Three duplicates were used to evaluate the powders and their biological
effects [16].

Biological parameters assessed

The parameters fecundity, fertility, and mortality of adult C. maculatus were used to determine
the insecticidal activity of the powders under investigation. Dead bugs that did not respond to
multiple interactions with the tweezers were counted every 24 hours until the three islands of
the three doses tested had a total mortality rate. The dead bugs were removed from the Petri
dishes every day.

Data Analysis

Analysis of variance (two-way ANOVA) was performed to determine any significant
differences between the effects of the powders tested on C. maculatus. Using GraphPad Prism
8, significant means + SD of the treatments were separated using Tukey's multiple interval test
atp <0.05.

RESULTS AND DISCUSSION
Effect of plant powders on adult mortality
Eugenia caryophyllus

E. caryophyllus powder was highly lethal to C. maculatus pests, causing total mortality after 5
days exposure at the four doses tested (Figure 1).

The insecticidal activity of E. caryophyllus powder was highly significant at different
concentrations (F = 180.55; df=4, 60; P <0.0001) and exposure times (F = 226.56; df= 35, 60;
P <0.0001).
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Figure 1. C. maculatus adults treated with E. caryophyllus powder (Mean Mortality %=+SD)
Rosmarinus officinalis

R. officinalis powder showed moderate efficacy against C. maculatus adults, with 100%
mortality after 7 days' exposure (Figure 2).

The insecticidal activity of R. officinalis powder was highly significant at different
concentrations (F = 25,83 ; df=4, 60 ; P <0,0001) and exposure times (F = 127,91 ; df= 5, 60
; P<0.0001).
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Figure 2. C. maculatus adults treated with R. officinalis powder (Mean Mortality %+SD)
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Capsicum frutescens

C. frutescens powder showed high power against C. maculatus adults, with a total mortality
after 6 days exposure (Figure 3).

The insecticidal activity of C. frutescens powder was highly significant at different
concentrations (F = 120,18 ; df=4, 60 ; P <0,0001) and exposure times (F = 76,73 ; df=5, 60
; P<0.0001).
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Figure 3. C. maculatus adults treated with C. frutescens powder (Mean Mortality %+SD)

Effect of the plant powders on fecundity and fertility of females and adult emergence of
C. maculatus

The effectiveness of the powders tested in reducing the Fecundity (number of eggs laid), egg

fertility, and adult emergence of C. maculatus was variable compared to the no-treatment
control (Table 1).

C. frutescens powder has been shown significantly to reduce the fecundity or ability of female
C. maculatus to lay eggs on cowpea seeds. So, no oviposition was observed on cowpea seeds
treated with C. frutescens powder at any dose. On the other hand, an average of 233.9 eggs
were laid in the untreated control group. Furthermore, E. caryophyllus powder showed
remarkable efficacy in preventing C. maculatus from ovipositing on cowpea seeds, with
complete suppression of oviposition reported at 1.5%/20g. while R. officinalis powder was not
as effective, although fewer eggs were laid than in the control group.

C. frutescens and E. caryophyllus powders totally inhibited adult fertility and emergence adult
of C. maculatus at al all doses assessed.
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Table 1. Biological parameters of adult C. maculatus on cowpea seeds exposed to powders of
R. officinalis, E. caryophyllus and C. frutescens

Plant powders Dose Fecundity Fertility (%) F1 adult Emergence
(%) (%)

R. officinalis 0.5 163,34 + 9,044 90,35+1,27% 88,15 + 1,894
1 141,34 + 11,84¢ 84,57+1,81°¢ 81,73 + 1,96°
1.5 125 + 12,49b¢ 81,85+4,23° 77,51 + 5,440
2 109,33 + 8,62° 80,87+1,92° 75,24 + 2,40°
E. caryophyllus 0.5 12,34 £ 1,53 0+0° 0£0°
1 8+ 1,740 0+0P 0+0P
15 0+ 0P 0+0° 0+0b
2 0+0b 0+0° 0+0b
C. frutescens 0.5 0+0° 0+0° 0+0P
1 0+0° 0+0° 0+0b
15 0+0° 0+0° 0+0b
2 0+0P 0+0P 0+0°
Control -- 2339+ 11,662 96,03+ 1,402 94,30 £ 1,302

A significant difference is indicated by different letters (a, b, ¢, d and e) following the means
(£ SD, n = 3) in the same column, as determined by Tukey's multiple interval test at p < 0.05.

DISCUSSION

Many plant families, given their insecticidal properties that have been shown to be effective
against insect pests of stored seeds, offer real alternatives to pesticide treatments for
strengthening storage systems. Traditionally in Morocco, plant powders have been mixed with
stored seeds since ancient times.

The results obtained in this study showed that the biological parameters related to the cowpea
pest C. maculatus depend to the plant species, plant powder doses and exposure time.

The present study shows that C. frutescens and E. caryophyllus powders have very powerful
insecticidal effects on C. maculatus adults, causing complete mortality of the pests even at brief
periods exposure. These powders also exhibit ovicidal, larvicidal and adulticidal properties of
C. maculatus ; preventing perforation of cowpea seeds at different developmental stages of C.
maculatus from egg to adult emergence. Many authors have highlighted the biological activity
of certain plants as powders against the pests of stored seed such as C.maculatus.

According to Ileke et al. [17] E. caryophyllus powder resulted 100% mortality of rice weevils
(Sitophilus oryzae) within 96 hours of treatment for all doses tested. In the same vein,
Oluwafemi. [18] reported that Tetrapleura tetraptera powder has a toxic effect on adult C.
maculatus, resulting a total mortality at 4% concentration for 4 days after treatment.

Black pepper powder (Piper nigrum) inhibited oviposition of female C. maculatus according
to Nwosu et al. [19]. The most effective inhibitor of egg laying and hatching was Alchornea
cordifolia leaf powder at a concentration of 5 g (w/w)/20 g on cowpea seeds [20]. Tapondjou
al. [21] demonstrated that a 0.4% dose of Chenopodium ambrosioides leaves powder caused
60% mortality of adult A. Obtectus after two days of exposure, while 6.4% dose of the same
plant was effective by causing total a mortality of adult maize weevils Sitophilus zeamais
(Coleoptera: Curculionidae) after the same time of exposure.

This is reflected on the emergence of adults, our results co-agree with those of Kellouche and
Soltani [22], who found that E. caryophyllus powder had a very significant effect on the
emergence of C. maculatus adults, preventing all adult emergence from the lowest dose (0.2%).




3rd INTERNATIONAL PARIS CONGRESS ON AGRICULTURE & ANIMAL
HUSBANDRY
July 1-3, 2024 -PARIS

We suggested that the insecticidal potential of C. frutescens and E. caryophyllus powders
against C. maculatus pests could be the result of the action of one or more of these substances
or their synergy since these powders release toxic substances that have contributed to the
decline of this insect. This was demonstrated by Dike and Mbah [23], who claimed that
Monodora myristica powder can protect cowpea seeds from damage by C. maculatus due to
its oil content, which could have blocked the insects' airways, resulting in increased mortality.
On the other hand, Engelmann [24], confirmed that the marked reduction in egg laying may be
a consequence of the inhibitory effect of the volatile plant compounds on insect mating, which
is a crucial factor in the subsequent number of eggs laid by the beetles, or that these bioactive
substances may disrupt the genitalia of males and females. The reduction of fecundity could be
related to the disruption of the vitellogenesis process and not only to the limitation of the laying
period or the survival of adult females [22] . As in the case of Raja et al. [25], which suggested
that when eggs are laid on seeds treated with Citrus powder, the toxic substances present in the
skin of this plant can penetrate the egg through the chorion and suppress embryonic
development, resulting in reduced emergence of adults.

CONCLUSION

This study demonstrates that plant powders of C. frutescens and E. caryophyllus have powerful
insecticidal properties on the biology of the pest C. maculatus. These results are consistent with
previous research that has highlighted the promise of plant powders as bio-insecticides to
protect stored food products from infestations of pests. This effectiveness can be attributed to
the complex chemical composition of these plants, which contain compounds such as
terpenoids and phenols. These compounds act by several mechanisms, including repelling
insects, disrupting their behavior, and exerting direct toxicity

Therefore, these plants present an ecological and effective alternative for the conservation of
stored food and the mitigation of problems associated with synthetic insecticides.

However, further research is needed to refine these methods for large-scale, particularly
commercial, applications.
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Abstract

Understanding soil quality is crucial for sustainable agricultural practices in supporting
ecosystem health and plant growth. By analysing soil health, policymakers can promote
sustainable agricultural practices that helps in environmental resilience and ensures long term
productivity. The present study was aimed to assess the quality of agricultural soil that could
be employed to optimize productivity and sustainability. Soil samples collected from
agricultural fields at two different depths viz., 0-15cm and 15-30cm by following random
sampling method. Collected soil samples were analyzed for physico-chemical and biological
parameters. Results indicated diverse soil characteristics, with pH ranging from slightly
alkaline to strongly alkaline, with low electrical conductivity. Organic matter content was
moderate in all selected sites, whereas available nitrogen and phosphorous concentration were
to be low in all the sampling sites. Heavy metals concentrations were observed to be within
permissible limits.Additionally some sampling sites revealed lower diversity of microbes,
highlighting possible concerns for sustainability and soil health in agriculture fields. Without
proper management practices , such as soil conservation measures and nutrients replenishment
strategies, the current soil quality poses challenges to local farmers for long term agricultural
productivity. To address these critical issues it is important to implement sustainable
agricultural strategies along with biodiversity conservation.

Keywords: Soil quality, agricultural soil, sustainability, nutrient management
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Abstract

Introduction and Purpose: The first examples of roof gardens, which are one of the important
components of green infrastructure, are the ziggurats and temple structures created by the
Sumerians in Mesopotamia in 2000 BC. Some sources consider the Hanging Gardens of
Babylon, built in Mesopotamia in the VI and VII centuries BC, to be the first example of this
type. In the 1st century A.D., roof garden applications are seen in civil architectural structures
in the Roman period and especially in villa structures belonging to high-level individuals.
Similarly, in the Medieval and Renaissance periods, roof gardens were frequently applied on
buildings as an indicator of wealth. It is stated that some of the structures identified in Canada's
L'Anseaux Meadows, a UNESCO World Heritage site dating back to 1000 AD, constitute the
first examples of extensive roof garden / green roof applications. In the Ottoman period,
especially in palace gardens, terraced garden applications shaped by the effect of topography
and enriched with plant material and balcony-like structures are observed. In the 18th century,
the roof garden concept gained another dimension with the covering of the roof surface with
soil in order to provide thermal insulation in houses in Northern Europe and the inclusion of
soil-retaining herbaceous plants, and set an example for today's extensive roof gardens. In
France in the early 1900s, Le Corbusier designed roof spaces as gardens, turning them into
actively used living spaces. Since the 1960s, it has been designed as layered systems in many
countries, especially in Germany, and has become widespread. Roof gardens, which are seen
as an important part of urban green space systems today, have become widespread with
different usage patterns since the 1980s. The aim of this study is to reveal the application and
development processes of roof gardens in different civilizations and cultures in the historical
process.

Key Words: Roof garden, Green roof, Landscape, Historical Adventure
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Abstract

Laminitis is a severe and painful condition affecting horses' hooves, often leading to lameness
due to inflammation and damage to the sensitive laminae. These structures connect the hoof
wall to the pedal bone, and their damage can cause the bone to rotate, making laminitis
potentially life-threatening if not managed properly. The condition is particularly concerning
due to its serious clinical signs, systemic changes, poor prognosis, and high recurrence
likelihood. Sudden increases in grain consumption can trigger laminitis by altering the caecal
environment, increasing fermentation, and disrupting microbial balance, which leads to
metabolic disturbances and endotoxemia. Key experimental models studying laminitis include
carbohydrate overload, black walnut extract administration, oligofructose overload, and
insulin-induced laminitis, each highlighting different triggers and mechanisms of the disease.
Multiple factors contribute to laminitis, including breed predisposition, diet, endocrine
disorders, obesity, trauma, and systemic illnesses. Ponies and smaller horse breeds are
especially susceptible, as are horses consuming high-starch diets or suffering from conditions
like Equine Metabolic Syndrome (EMS) and Cushing's disease. Overweight and obese horses
are at a significantly higher risk, emphasizing the need for careful weight and diet management.
Immediate veterinary attention is crucial for laminitis management, which involves pain relief,
proper hoof care, dietary adjustments, and controlled exercise. Regular monitoring and tailored
care, such as using low-sugar diets and therapeutic shoes, are essential for preventing and
treating laminitis effectively, underscoring the importance of holistic and proactive health
management in horses.

Key Words: Laminitis; Horse; Diet; Nutrition
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Abstract

One of the most famous examples of plant diseases affecting humans is Phytophthora infestans
(Mont.) de Bary, which belongs to the Phytophthora genus as a member of the Oomycetes. The
first step of any scientific study carried out on this devastating disease, which can be pathogenic
in plants that are of vital importance in human nutrition, is undoubtedly the process of isolating
the pathogen. Successful isolation will be achieved by using the right methods, and the artificial
or semi-artificial media. For some reason, the same nutrient media cannot be used in the first
stage of the plant diseases diagnosis, the pathogen isolation, and the continuation of pure
cultures of the pathogen. These reasons include specific factors such as the pathogen lifestyle
in nature, the life cycle, and reproduction type, and the host diversity. In this case, it will not
be easy to decide on the isolation medium of an important disease such as P. infestans, which
is separated from fungi by being an Oomycete, has a hemibiotrophic infection strategy and
sexual-asexual reproduction forms. In this review, the studies carried out for this laborious and
time-consuming first step are discussed, and the nutrient media used in the isolation of
Phytophthora infestans and their differences are revealed.

Keywords: Phytophthora infestans; Plant Pathogen; Isolation Media; Identification

INTRODUCTION

Phytophthora infestans (Mont.) de Bary belongs to the Phytophthora genus and is a member
of the Oomycetes, which is a pseudo-fungus and considered Chromist thus distinguished from
true fungi. The most important aspect of this disease is that it can capacitate genetic diversity
because it has both mating types and can create new races that are likely to be more aggressive.
The mycelium, sporangia, zoospore, and oospore are used for reproduction (Agrios, 2005).
This devastating pathogen made history with its unforgettable potato epidemic in the 1840s in
some of the Northwestern countries in Europe. It is understood from the studies that its
presence in the world has persisted and spread to every country where potatoes are grown, so
it is required to be controlled under normal conditions (Saville & Ristaino, 2021). Although its
main hosts are potatoes and tomatoes, it is now known that it may also have hosts from other
members of the Solanaceae family, such as Solanum muricatum (pepino) (Forbes et al., 2013;
Huo et al., 2023; Lindqvist-Kreuze et al., 2020), Physalis peruviana ( cape gooseberry) (Danies
et al., 2015; Vargas et al, 2009) Solanum betaceum, S. quitoense, S. caripense, S.




3rd INTERNATIONAL PARIS CONGRESS ON AGRICULTURE & ANIMAL
HUSBANDRY
July 1-3, 2024 -PARIS

juglandifolium, S. marginatum, Datura stramonium (Forbes et al., 2013), lochroma
grandiflorum and more than ten Solanum spp. (Lindqvist-Kreuze et al., 2020), and Petunia x
hybrida (petunia ) (Forbes et al., 2013).

Apart from the field studies which did not include microorganism isolation, carried out on
Phytophthora infestans to date (Hansen et al., 2005; Islam et al., 2013; Iob et al., 2022;
Rakotonindraina et al., 2012), the isolation of the pathogen from the soil, water and
symptomatic tissues, and obtaining a pure culture have been the first and most important steps
following the observation of this pathogen in almost all in vitro and in vivo studies (Dhingra &
Sinclair, 1995; Drenth & Sendall, 2001; Tsao & Ocana, 1969). These studies have been aimed
mostly at determination of genetic diversity, infection mechanisms, pesticide resistance testing
in vitro methods, techniques that can be used in the combat against pathogens and revealing
new resistant crop plant varieties as explained in the following sections.

The review article aims to evaluate the studies that have the isolation media used for
Phytophthora infestans isolation in different studies for the different hosts aiming for genetic
structure, population diversity, resistance to fungicide and cultivars, environmental differences,
pathogen-host interactions and/or protection and combat methods.

LITERATURE SEARCH

The literature search was conducted using various scientific databases, including Scopus,
Google Scholar, and Web of Science, by using keywords such as “Phytophthora”, “P.
infestans”, “Late Blight”, “Oomycetes”, “Solanaceae”, “Plant Disease”, “Isolation”,
“Medium”, “Media” and their cross combinations which were published from the earliest
reachable date to the present day in English. Following this, they were discussed in order from
earlier dates to the present day in subtopics.

ISOLATION MEDIA USED FOR PHYTOPHTHORA INFESTANS

Isolation to Assess Genetic Structure, Population Diversity and First Reports of P.
infestans

Although P infestans has been identified in many countries, and the first reports have been
made specifically for its hosts in most countries for plants, well known to be hosts, the first
reports are still ongoing. The first report was published about P. infestans on cape gooseberry
(Physalis peruviana) in Colombia. The solanaceous fruit is an important export plant in the
country. The study mentioned dramatic increases in the pathogen on the cultivated P. peruviana
plant with symptoms such as small, necrotic, and irregular leaf margins which are in increasing
necrotic area, white mycelium and sporangia observation on the old lesion, and reducing yield.
For further information, the mycelial growth was obtained directly from potato slices, and then
the grown mycelium was transferred to the Rye agar. After the morphological notes and genetic
studies, the pathogen was reported as first on P. peruviana (Vargas et al., 2007).

Similarly, the other first report was published on the Colombian P. infestans population for the
A2 mating type. In the study, besides potatoes and tomatoes, Solanum phureja, S. betaceum, S.
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quitoense, and Physalis peruviana were used. Their isolation and sporangia transferring studies
were on the Rye agar (Vargas et al., 2009).

A gen flow is a significant subject in plant pathogenicity for disease management. In two
neighboring countries, India and China, P. infestans populations in potatoes and tomatoes were
searched and the genetic variation was found higher in tomatoes than potatoes. In addition, the
Indian populations had a higher genetic variation than Chinese populations. Briefly, no gene
flow was between these countries. In the first step sterilized leaf samples showing symptoms
were incubated Water-Agar medium to obtain mycelium. After the mycelium occurrence, the
sporulating lesions were transferred to the Rye-B medium to obtain colony development. After
that, the purification was also maintained on the same medium (Wang et al., 2020).

Another study was conducted on potatoes in Yemen in 2023 and, it was stated that P. infestans
had been detected observationally up to the study. The study was the first to detect the disease
at the molecular level. It is emphasized that the macroscopic and microscopic morphological
characters are made in the V8 agar medium, which provides radial growth. The study also
provided information about uncommon details such as chlamydospore formation (Al Harethi
etal., 2023).

For a study of the population structure of P. infestans, the population obtained from commercial
fields of potatoes and tomatoes in western and eastern Canada was monitored (Babarinde et
al., 2024). Before isolation, the tissue samples showing late blight symptoms were prepared
and incubated to obtain mycelium. After the mycelium was obtained with sporangia, the
structure was transferred onto the Pea agar or the V8 Rye PAR (Sapkota et al. 2023). The
pathogen identifications as colony, mycelium and sporangia morphology were done on the
same media. Although this study performed genotype analysis with the SSR method using FTR
cards directly from the diseased tissue, which is a new technology and does not require fungal
isolation, it is important to emphasize that isolation is significant and necessary in this study as
in the step including resistance to metalaxyl.

Isolation to Assess Resistance of Cultivars and Environments

Resistance to a disease is one of the most studied subjects in recent years. If it is successful, it
will be the most significant protection method. Many efforts are underway in this direction via
trying to find out resistant cultivars and environmental factors. A study was conducted more
than 20 years ago to reveal the differences in testing resistance of potatoes against P. infestans
in the controlled environment or the field, after micropropagation-derived plants were
transplanted to the field or the controlled rooms, previously isolated and preserved in liquid
nitrogen, sporangiospores belonging to P. infestans were incubated by plated them on the Rye-
A agar supplemented with 20 g/L sucrose (Caten & Jinks, 1968). Afterward, zoospores were
obtained, and the study was continued by the infection of zoospores (Vleeshouwers et al.,
1999).

Measurements of aggressiveness in cultivars and different environments can be a realistic step
to detect a resistant cultivar. A study tested the same two potato cultivars for P. infestans
disease in France and Morocco potato fields. In the first step, single lesion isolates were left on
potato tuber slices for mycelium growth. After this step, the mycelia were transferred to the
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Pea agar to obtain sporangial suspension or inoculation of leaves in cultivars (Andrivon et al.,
2007).

Similarly, another study was carried out to predict the varietal differences in potatoes and
resistance to P. infestans both in vitro and in the field. In this study, the previously obtained
isolates were used to grow the pathogen and obtain sporangia in the Rye-B nutrient medium.
Before infecting the tuber, these sporangia had to be kept in the refrigerator at 4°C for the least
one hour to release the zoospores and the study was continued with these zoospores
(Nyankanga et al., 2008).

Different environmental factors can change disease development, the effect of fungicide usage,
and resistance such as climate, and growing areas such as greenhouse or open fields. In a study,
one susceptible and two partially resistant cultivars were used in field and greenhouse
conditions to obtain a synergistic interaction of BABA which is a resistance inducer, and
fungicide. For this aim, P. infestans culture was continued on the Rye agar or the Pea agar
along with the study to obtain sporangial suspension to reach zoospores (Liljeroth et al., 2010).

Tuber storage condition is one of the important issues for the healthy seeds that will be planted
in the following years. A study tested different potato varieties infected with different clonal
strains of P. infestans and different storage temperatures. In this study, the isolates obtained
from the stock cultures were used, firstly, the Rye-A nutrient medium was used to revive
previous isolates, then the Rye-B nutrient medium was used to ensure sporulation with
sporangia and zoospores were obtained (Cavusoglu, 2023).

Isolation to Assess Sensitivity or Resistivity to Fungicide

Resistance to fungicides has long been one of the most significant problems in agricultural
production. Therefore, new fungicides need to be tested and used. In a study, fungicides were
tested under field conditions against P. infestans in potatoes and then fungi were isolated from
diseased leaves obtained from each application to test leaf lesions. For this purpose, selective
(containing antibiotics and fungicide) or regular Rye-A (Caten & Jinks, 1968) nutrient media
were used after mycelial growth on the tuber slices step (Griinwald et al., 2006).

Similarly, a study was conducted to determine the difference between laboratory and field
studies for the determination of resistance to fungicides against P. infestans in potatoes, the
sporulation of lesions on samples in Petri-dishes was followed by mycelium formation on
potato slices. After this process, the mycelium was incubated in the Rye-A agar to induce
sporangia formation. These sporangia were used as the main inoculum material in the next
experiments (Sharma et al., 2011).

The Oomycete-targeted compounds are important chemical combat methods that have been
revealed over many years. However, the compounds need to be tested against newly identified
clonal lineages. In the USA, the six compounds were experimented on seven clonal lineages.
For this reason, the isolates were grown on non-amended Rye-V8 media or non-amended Pea
agar media. The fungicides were tested by the addition of certain concentrations to these media
(Saville et al., 2015).

Population changes, movement of asexual individuals, and emerging subclonal pathogens are
important in the outbreak and in decision of management strategy. In a study, all the topics
were revealed, and the isolates were categorized by important factors including mefenoxam
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sensitivity. The sensitivity study was conducted in vitro. After the collection of symptomatic
leaf materials, the sterilized leaves were placed in Petri containing the Water-Agar to stimulate
sporulation. Then pure cultures were obtained from the Rye-A agar amended with antibiotics.
Resistance to mefenoxam was tested on the Pea agar and the results were reached from the
medium (Gore et al., 2019).

Conventional fungicide usage is very common among farmers, and they continually apply them
in their tomato farms during the growing season against tomato early blight (Alternaria solani)
and late blight (Phytophthora infestans) unless organic farming. For this reason, a series of
active ingredients were tested for evaluation of their sensitivity to the pathogen. In the first step
the two pathogens were isolated on the Potato Dextrose Agar (PDA) and then purified on the
Corn Meal Agar media. The obtained conidial suspension for pathogenicity test and fungicide
assessment were conducted on the Corn Meal Agar media (Ogolla et al., 2021).

Isolation to Assess Protection and Combat Methods

The first method that comes to mind among farmers for protection and combat against plant
diseases in crops is the application of fungicides. When environmental impact is ignored,
fungicide application is always the first choice because it provides rapid results and is relatively
easy to apply. For these reasons, an active substance developed, Cyazofamid, has been tested
against both Phytophthora infestans and Pythium species belonging to Oomycetes and against
fifteen plant pathogenic fungi outside this group. For this purpose, all P. infestans isolates
including A1 and A2 mating types, were maintained on the Rye-A agar. After the step, the
mycelial discs from the medium were transferred to the Rye-B agar and the fungicide was
tested on the media. According to the definition made in the study, the Rye-A media contained
rye infusion, sucrose, and agar, and the Rye-B media contained supernatant of rye infusion,
sucrose, and agar (Mitani et al., 2001).

Although the main control and combat strategy of P. infestans is fungicide application, natural,
cheap, and safe ways are still waiting to be discovered. One of the ways is the usage of plant
extract. In a study, two of three potato varieties are susceptible, and one is partially resistant to
the pathogen, were treated with sugar beet extract. The highly virulent isolate culture was
maintained on the Pea agar medium before obtaining sporangia on detached leaves. Direct
toxicity bioassays were also done in the same medium before the following studies (Moushib
et al., 2013).

Another study about plant extract was the treatment of tomatoes against P. infestans for
protection. The interesting aspect of this application is that the leaf extracts taken from disease-
resistant wild tomatoes were also applied to disease-susceptible tomatoes. In this study, which
provides a better understanding of resistance, the Rye-Sucrose agar medium was used to
maintain the P. infestans culture (Arafa et al., 2022).

Similarly, essential oils which are plant-based products are another part of botanicals, they have
antifungal activities besides lots of benefits. In a study, essential oils of seven plants were
applied separately to P. infestans beside control treatment copper sulphate. They emphasized
that all chosen essential oils have anti-oomycete activity at different levels. For this purpose,
the pathogen culture was maintained on the V8 agar medium. After the sporangial growth, the
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glucose-peptone medium was used for the microplate assays with a certain sporangium
(Deweer et al., 2023).

CONCLUSION

The decision of the isolation media of phytopathogenic microorganisms including
Phytophthora infestans, from soil, water, or symptomatic plant tissues, is one of the important
steps in the studies on plant pathology. As a result of the correct choices, the working time will
be shortened, and the next steps will be more reliable. Concentration of ingredients in the
culture media determines the growth side which can be in vegetative or sporulation ways. In
general, weak media control vegetative growth and stimulate sporulation. The sporulation step
is more important than mycelial growth because of true identification and to continue the
studies. The review article aims to evaluate the studies that have the isolation media used for
P, infestans isolation in the different studies for the different hosts aiming for genetic structure,
population diversity, resistance to fungicide and cultivars, environmental differences,
pathogen-host interactions and/or protection, and combat methods. It is seen that in most
studies, the Rye, Pea, Corn and V8 media added with agar, which are plant-base, and have
natural structure were used including the isolation of Phytophthora infestans. The reason for
using these media can be associated with the hemibiotrophic life cycle of the pathogen and
strongly supporting the sporulation.
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Abstract

The gastrointestinal (GI) microbial ecosystem begins to develop from birth and plays a critical
role in the emergence of the immune system, allergies, obesity, inflammatory diseases, and
neurological disorders. The beneficial effects of probiotics on the GI system have been studied
for many years. The term "postbiotic" has been established to highlight the health benefits
beyond the natural viability of probiotics and broaden the concept of probiotics, the term
"postbiotic" has been established. This term refers to bioactive metabolites released from live
probiotic bacteria or after bacterial degradation due to their safe profile, resistance to enzymes,
and durability under digestive system conditions. Although this term has emerged in recent
years, it has been rapidly adopted in food technology and markets, and its potential applications
in human health and nutrition have begun to be explored. Postbiotics are metabolites such as
short-chain fatty acids, exopolysaccharides, enzymes, peptides, bacteriocins, vitamins,
plasmalogens, and peptidoglycans. Due to the postbiotic's bioactive peptide content and
antimicrobial, antioxidant, antidiabetic, anti-inflammatory, hypocholesterolemic, and lactose
intolerance properties, their use as functional agents in food technology and nutrition are
current research topics.

Keywords: Probiotic, postbiotic, functional food, health

INTRODUCTION

Among bioactive compounds, probiotics and postbiotics hold a significant share in the
functional food market and have become increasingly prevalent in consumers' diets in recent
years. Probiotics, as live microorganisms, encompass bacteria such as Lactiplantibacillus,
Bacillus and Bifidobacterium, as well as yeasts from the genus Saccharomyces (Hill et al.,
2014). Probiotic microorganisms play a crucial role in the prevention and treatment of intestinal
diseases. They are beneficial against infectious disorders, irritable bowel syndrome,
inflammatory disease, Helicobacter pylori infection, allergies, lactose-intolerance and atopic
diseases (Lunjani et al., 2018; Castan et al., 2020).

Non-viable bacterial cells or their components cannot be classified as probiotics. The term
"postbiotic" was suggested to emphasize the health benefits of probiotics beyond their natural
viability and to expand the concept of probiotics (Aguilar-Toala et al., 2018; Homayouni-Rad
et al., 2021). Although this term has emerged recently, it has been rapidly adopted in the field
of food science and has begun to find potential applications in human health and nutrition.
Postbiotics, known as non-viable probiotics, are also defined as inactivated probiotics and non-
living cells (de Almada et al., 2016). These cells are released from viable bacteria or after
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bacterial lysis. These by-products provide additional physiological benefits to the host by
offering bioactivity (Paparo et al., 2019).

For many years, probiotic therapy has been used to alter the existing gut microbiome by
consuming beneficial bacterial cultures (Gokirmakli et al., 2021). However, the effect of the
administered probiotic has depended on the bacteria maintaining their viability upon reaching
the small and large intestines (Hernandez-Granados & Franco-Robles, 2020). Furthermore,
growing concerns about safety issues related to the widespread use of live microbial cells and
shelf-life issues have increased interest in non-viable microorganisms or microbial cell
extracts. Postbiotics offer a higher safety advantage than some probiotics for individuals with
immune balance disorders or weakened immunity by reducing the risk of infection, microbial
translocation or enhanced inflammation (Homayouni-Rad et al., 2021). The purpose of this
study is to provide information about the applicability of postbiotics in the fields of food and
nutrition and to compile current studies on their effects on health.

CONCEPTUAL FRAMEWORK
Gastrointestinal (GI) Microbial Ecosystem

The human gut microbiota begins to develop from birth and plays an extremely important role
in maintaining health. The gastrointestinal (GI) microbial ecosystem comprises a unique
structure of bacteria, archaea, viruses, and fungi. The microbiota is not only crucial for food
processing but also plays a significant role in the immune system, allergies, inflammatory
diseases, obesity, and neurological disorders (Homayouni-Rad et al., 2020).

This colonization typically occurs in the large intestine, which includes the most densely active
microbial community in healthy adults. In addition to Proteobacteria, Actinobacteria, and
Verrucomicrobia, the colon is predominantly controlled by anaerobic bacteria of the Firmicutes
and Bacteroidetes phyla. These bacteria provide many benefits by metabolizing indigestible
compounds, supplying essential nutrients, preventing the colonization of opportunistic
pathogens, and even contributing to the development of gut structure (Aguilar-Toala et al.,
2018; Paparo et al., 2019). Furthermore, specific attributes and roles influencing the
development of the immune system are connected to interactions with the human microbiota.
Consequently, the microbiota can elicit both pro and antiinflammatory responses. The
composition of bacterial communities in the gut is closely linked to the effective functioning
of the immune system (Marchesi et al., 2016).

Postbiotics and Immunomodulation Effect

Postbiotics are typically obtained by separating the cell-free supernatant of a probiotic strain
after fermentation and purifying the desired target molecule using various methods such as
ultrafiltration and chromatography. They contain soluble components including ribonucleic
acid, deoxyribonucleic acid, peptidoglycan-derived muropeptides, endo and exo-
polysaccharides, teichoic acids, cytoplasmic components, short-chain fatty acids, enzymes,
antimicrobial peptides, vitamins, and organic acids, as well as bioactive compounds secreted
by live bacteria during fermentation (Igier et al., 2022). These substances are used as
immunomodulatory agents that enhance immunity and neutralize endotoxins. It has been
suggested that postbiotics exert their immunomodulatory effects by improving gastrointestinal
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barrier function, preventing pathogen translocation, interacting with eukaryotic cells, and
regulating the formation, function, and communication of immune cells. These effects indicate
that postbiotics enhance immune response in allergic conditions, infections, and cancers in both
children and adults (Devran & Saka, 2023).

Contribution to the formation of cofactors and vitamins in the microbiome. Bacteria from the
genera Bifidobacterium and Lactobacilli can synthesize vitamins such as A, C, and B1, B2, B3,
B5, B7, B9 and B12 (Tomasik & Tomasik, 2020). The biosynthesis of vitamins such as B7
(biotin), B2 (riboflavin), BS (pantothenic acid), B1 (thiamine), B9 (folic acid), and ascorbic
acid requires biosynthetic enzymes (Baroudi et al., 2016). Biotin (B7) plays a crucial role as a
cofactor for carboxylase enzymes. It is particularly important in, fatty acid biosynthesis,
branched-chain amino acid catabolism and gluconeogenesis pathways.

Studies on micronutrients, gut microbiota, and minerals are gaining increasing importance.
Generally, some minerals such as calcium, iron, phosphorus and zinc depend on bacteria for
absorption and/or the maintenance of homeostasis in the body (Vazquez-Gutierrez et al., 2015).
For instance, iron-binding probiotic bacteria minimize the formation of free radicals and, as a
result, reduce the occurrence of changes that trigger oxidative processes and/or chronic diseases
(Skrypnik et al., 2019).

The microbiota plays a critical role in regulating primary bile acid metabolism and is
indispensable for the synthesis of secondary bile acids. This synthesis is facilitated by the
secretion of bile acid hydrolase enzymes, primarily by bacteria such as Clostridium and
Lactobacillus genera. These enzymes facilitate the processes of bile acid dehydrogenation,
dihydroxylation, and deconjugation. The interaction between the microbiota and bile acids is
crucial for regulating lipid and lipoprotein metabolism (Staley et al., 2017).

Studies on the application of postbiotics in the food industry

In studies related to postbiotics in the food sector, both at the laboratory and industrial levels,
it has been reported that they can be produced using different cell disruption methods.
Production methods include the use of chemical agents (e.g., formalin), ultrasonic, enzymatic
processes, and solvent extraction (Cuevas-Gonzalez et al., 2020). Additionally, methods such
as centrifugation, dialysis, freezing, spray drying, or lyophilization have been used. Among all
these methods, thermal inactivation is the most commonly used (Nataraj et al., 2020). Figure 1
illustrates the addition of postbiotics to the food matrix and their effects.
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Figure 1. The addition of postbiotics to the food matrix and their effects

Generally, pasteurized and lyophilized postbiotics increase antimicrobial activity and minimize
moisture increase in food compared to postbiotic solutions. Spraying postbiotics on the surface
of food is an effective alternative to inhibit the growth of spoilage and pathogenic
microorganisms (Moradi et al., 2021a). The viability and functionality of these microorganisms
depend on specific parameters of the food (such as pH, titratable acidity, oxygen levels, water
activity, salt content), manufacturing conditions (including time, temperature, inoculation rate,
oxygen exposure, packaging materials), as well as various stressors encountered during
digestion. (Barros et al., 2020; Alp, 2022).

Postbiotics offer therapeutic and technological advantages to food producers. Postbiotics are
more stable for industrial use compared to their sources derived from live microorganisms,
providing therapeutic and technological advantages to food producers (Barros et al., 2020).
They are used as food additives in the removal of biofilms, breakdown of chemical
contaminants, edible coatings, and inhibition of food pathogens (Gékirmakli et al., 2021; Igier
et al., 2022). For example, to extend the shelf life of chicken sausages and semi-processed
chicken products, the production of protective postbiotic-containing culture fermentation
(PPCP) with Lactobacillus paracasei and Saccharomyces cerevisiae var boulardii has been
targeted. Additionally, the impact of the cold chain on product shelf life has been evaluated.
Studies have indicated that when the concentration of PPCP added to raw chicken sausages or
semi-cooked chicken products is below 0.5%, contaminants are not inhibited; partial inhibition
is achieved with the addition of 1.0% and 1.5% PPCP. Total inhibition is achieved with the
addition of more than 3.0% PPCP, which is considered to significantly impact costs. PPCP has
been observed to be used as a preservative in raw chicken sausages and semi-cooked chicken
products to control aerobic mesophiles at less than 5 log CFU/g during 60 days of cold storage
(de Almeida Godoy et al., 2022). Another study comparing three different Lactobacillus spp.
indicated that the cell-free supernatant of L. salivarius could be an eftective natural preservative
for controlling Listeria monocytogenes in meat and milk (Moradi et al., 2019).
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Studies on bacteriocins indicated that direct use of the culture supernatant is sufficient for
bacteriocins to exhibit antimicrobial effects. The protective potential of L. plantarum Cys5-4
strain, which produces bacteriocins, has been investigated in two forms: active substances and
precipitated peptides in both fresh orange juice and chicha, a fermented beverage specific to
Latin America. The antimicrobial effects of L. plantarum Cys5-4 against Escherichia coli and
Salmonella have been observed (Tenea & Barrigas, 2018). In another study, bacteriocin-like
postbiotics from L. plantarum ST16Pa, added as a culture supernatant to chicken breast meat,
showed antimicrobial activity that persisted during 7 days of storage at 4°C (da Silva Sabo et
al., 2017).

In a study conducted on grains, the supernatant obtained from Lactobacillus spp. RM1 was
found to exhibit antifungal activity against Aspergillus flavus, Aspergillus parasiticus and
Aspergillus carbonarius. It effectively inhibited the production of aflatoxin B1 and ochratoxin
A. When used to process wheat grains, the supernatant completely prevented the growth of
Aspergillus parasiticus for up to 2 weeks compared to untreated grains (Shehata et al., 2019).
Additionally, postbiotics could be a good alternative to increase the B vitamin content in cereal-
based products (Tomasik & Tomasik, 2020). Therefore, all these findings suggest that
postbiotics could be an innovative way to reduce deterioration in food product quality (Tenea
& Barrigas, 2018).

CONCLUSION AND DISCUSSION

Current state and potential of postbiotics in food technology although not yet widely
commercially produced, postbiotics continue to be researched for their nature and potential
health effects through various studies. Compared to probiotics, they pose fewer challenges in
terms of storage and shelf life, making them a promising alternative in food technology (Moradi
et al., 2021b). While the full mechanisms of postbiotics are not fully understood, they have
been noted to contribute to host health with potential immunomodulatory, anti-inflammatory,
antihypertensive, anti-obesogenic, hypocholesterolemic, antimicrobial, anticancer and
antioxidant properties. However, further in vivo and in vitro studies are needed. There is a need
for expert consensus for a precise definition. Additionally, in the field of nutrition, postbiotics
could effectively enhance the conversion of probiotics into functional components or
therapeutic agents. Lastly, there is still no clear approach on how to name a product that evolves
from a probiotic to a postbiotic over time. Furthermore, studies have suggested finding
alternatives to laboratory media that increase fermentation costs and affect the color of
postbiotics due to the presence of meat or yeast extracts and sugar content (Igier et al., 2022).
Over time, it is anticipated that rapid and high-accuracy scientific methods suitable for
industrial requirements related to postbiotics could increase production and consumption.
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Abstract

Ensuring the sustainable development of agriculture requires the application of science-
intensive technologies and the expansion of innovative activities. In the modern era, the
importance of new generation technologies in accelerating innovative development in
agriculture is steadily increasing. These technologies not only enhance productivity but also
ensure environmental protection, more efficient use of resources, and the optimization of
agricultural processes.

In addressing the tasks facing our country’s agriculture, projects implemented within the
framework of scientific and technical cooperation between the Ministry of Agriculture and the
Azerbaijan National Academy of Sciences (ANAS) play a significant role. The research
conducted and innovative technologies applied within these projects facilitate the development
of the agricultural sector in line with modern requirements and enhance its competitiveness.

The application of science-intensive technologies in agriculture not only reduces the
inefficiency of traditional methods but also increases productivity and improves quality. For
instance, new generation biotechnologies and genetic engineering methods can boost the
productivity of plants and animals. Additionally, the use of digital technologies and databases
allows for the optimization of field management and irrigation systems.

Investments must be made in applying existing knowledge and technologies and constantly
developing new technologies and approaches for sustainable development in agriculture and
combating emerging threats. The practice of developed world countries proves it. Investments
in the food production sector should be aimed at improving sustainable development while
maintaining the integrity of ecosystems. At the same time, the correct identification and
stimulation of scientific research priorities is also important.

Key Words: sustainable development, application of science-intensive technologies, Ministry
of Agriculture, Azerbaijan National Academy of Sciences, digital technologies.

GIRIS

Azorbaycanin kond tosorriifati sektorunda qarsiya qoyulan asas mogsadlordon biri, mohsul
istehsalinin ekoloji tomiz vo dayaniql sokilds artirilmasidir. Bu magsads nail olmaq {igiin elmi
todgiqatlarin noticalorinin praktikada totbiqi vacibdir. Kond Toesorriifat1 Nazirliyi vo AMEA
arasinda amokdasliq, bu istigamotds miihiim addimlarin atilmasina imkan yaradir. ©mokdasliq
corcivosindo reallasdirilan layiholor, 1innovativ texnologiyalarin kond tosorriifatina
inteqrasiyasini siiratlondirir.
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AMEA-nin miixtolif institutlar1 vo todqiqat morkozlori, kond tosorriifatinin miixtolif
saholorindo todqiqatlar apararaq, innovativ texnologiyalarin inkisafina vo totbiqino tohfo
verirlor. Bu tadqiqatlar noticosinds oldo olunan yeniliklor, kond tosorriifati istehsalgilart iiglin
daha effektiv vo ekoloji cohotdon tomiz texnologiyalarin totbigine imkan yaradir. Masoslon,
torpaq miinbitliyinin artirilmasi, suvarma texnologiyalarinin optimallagdirilmas:  va
pestisidlorin  istifadesinin azalmasi istigamotindo hoyata kegirilon todqigatlar, kond
tasarriifatinin dayanigh inkigafina miihiim tosir gostorir.

Yeni nosil texnologiyalarin totbiqi, kond tosorriifatinin miixtalif saholorindo mohsuldarligin
artirlmasina vo resurslardan daha somoroli istifadoys imkan verir. Moasoalon, sensor
texnologiyalar1 vo dronlarin istifadosi ilo okin sahslorinin monitoringi vo suvarma sistemlorinin
idaro olunmasi miimkiindiir. Bu, su ehtiyatlarinin daha somorali istifadosine, mohsul itkisini
minimuma endirmaya vo okin sahoalorinin daha effektiv idaro olunmasina imkan yaradir.

Eyni zamanda, kond tesarriifatinda roqomsal texnologiyalarin totbiqi, mslumatlarin toplanmasi
vo analizi proseslorini optimallagdirir. Bu molumatlar osasinda daha doqiq vo elmi
osaslandirilmis qorarlar qobul edilo bilor. Rogomsal texnologiyalar vo molumat bazalari,
fermerlors okin saholorinin voziyyati, torpagin miinbitliyi vo bitkilorin saglamlig1 haqqinda
doqiq molumatlar toqdim edir. Bu, mohsul istehsalinin keyfiyyotini vo hocmini artirmaqla
yanas1, xarclorin do azalmasina komok edir.

Azorbaycanin kond tosorriifatt sektorunda innovativ texnologiyalarin totbiqi, hom do iglim
doyisikliyinin tesirlorinin azaldilmasina vo ekoloji problemlorin holline tohfs verir. Miiasir
texnologiyalar, okin saholorinin iqlim doyisikliyine uygunlasdirilmasina, torpaq vo su
ehtiyatlarinin qorunmasina v atraf miihitin miithafizosino imkan verir. Bu, kond tesorriifatinin
dayaniql inkisafini tomin etmoklo yanasi, golocok nasillor tiglin saglam vo tohliikosiz miihitin
yaradilmasina komok edir.

Beloliklo, elmtutumlu texnologiyalarin vo innovativ foaliyystin  genislondirilmasi,
Azorbaycanin kond tosarriifatinin dayaniqli inkisafinin tomin edilmosinde miihiim rol oynayur.
Kond Tosorriifatt Nazirliyi vo AMEA arasinda elmi-texniki omokdasliq ¢orgivasinda
reallagdirilan  layiholor, aqrar  sektorun miiasir  tolobloro  uySun inkisafina,
roqabatgabiliyyatliliyinin artirilmasina va ekoloji problemlorin hallino miihiim t6hfs verir. Bu
omokdasliq, Azorbaycanin kond tosarriifati sektorunun goalacak inkisafini tomin edorak, 6lkonin
iqtisadi v sosial rifahina mithiim tasir géstoracokdir.

KONSEPTUAL CORCIiVo

Miiasir dovrds kond tosorriifatinin dayaniqli inkisafi vo orzaq tohliikesizliyinin tomin edilmaosi
iiclin elm, elmtutumlu texnologiyalar vo innovativ foaliyyot osas aparict qlivvolordon biri
olmalidir. Kond tasorriifatinin inkisafinda yliksok mohsuldar agroekosistemlarin qurulmasi vao
ekoloji tohliikasizliyin qorunub saxlanilmasi elmi yanasmalarin totbiqi ilo miimkiindiir. Qlobal
iglim doyisikliklori vo artan ohali sababindon, inkisaf etmis Olkslordo rogemsal vo genom
texnologiyalarin totbiqi ilo ciddi elmi aragdirmalar aparilir ki, bu da qida mohsullarinin
istehsalinda dayaniqlig1 tomin edir.

Azorbaycanda kond tosorriifatinin  dayaniqlt inkisafini tomin etmok vo ohalinin orzaq
tohliikasizliyini giiclondirmok moqsadilo Kond Tosorriifati Nazirliyi ilo Azerbaycan Milli
Elmlor Akademiyasinin (AMEA) miivafiq institutlar1 arasinda qarsiliqli amokdasliq soraitinds
birgo elmi-tadgiqat layiholarinin hoyata kegirilmasi ¢ox miihiimdiir. Mohtorom Prezident ilham
Oliyevin bayan etdiyi kimi, 6lkamizin arzaq tohliikasizliyi lizrs tam miistaqilliys nail olunmasi
milli hadoflordon biridir. Prezidentin sézlorino goro, “hazirda qarsida duran on baslica mogsad
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daxili imkanlar hesabina kond tesarriifat1 vo arzaq mohsullari ils 6ziinlitominata vo dayaniqlt
inkisafa nail olmaqla Azaorbaycani inkisaf etmis 6lkolor soviyyasino ¢atdirmaqdir.”

Bu strategiyanin hoyata kegirilmasi ti¢lin 6lkodoki mdvcud potensialin gqiymotlondirilmasi vo
mosalonin halline elmi-analitik yanagma talob olunur. Dévlat bas¢isinin iradoesi vo gostarislori
ilo hoyata kecirilon elmi asash islahatlar vo texnoloji yeniliklor geyd olunan magsado xidmaot
etmoklo artiq 6z bohrasini vermokdadir.

Diinya alimlori kond tosorriifatinin inkisafinin iki asas istiqamatini forqlondirirlor: ekstensiv vo
intensiv. Ekstensiv inkisaf istifado edilon resurslarin artirilmasini, masalon akin sahoalarinin va
otlaq sahalorinin genislondirilmasini nozords tutur. Lakin artiq oksor tosarriifat ohomiyyatli
orazilor istifadoeds oldugundan, bu istigamot yiiksok xorclor tolob edir vo mohdud resurslar
sobabindan praktiki olaraq hoyata kecirilmasi ¢otinlasir. Intensiv inkisaf iso movcud resurslarin
bioloji mohsuldarliginin artirilmasi vo biotexnologiyanin istifadosine asaslanir. Bu inkisaf yolu
yeni, yliksok mohsuldar sort vo cinslorin istifadesini, miasir okin lisullarinin totbigini vo
texnoloji yeniliklorin istifadoasini nozaords tutur. [1;31s.]

Mbohsuldarligt hom komiyyat, hom do keyfiyyotco yiliksoltmoyo imkan veron yeni
texnologiyalarin axtarisi bu sahado miihiim ohomiyyst kosb edir. Bu texnologiyalar, kond
tosarriifatinda “ikinci yasil inqilab”mn bas vermasina sobab ola bilor. ilk “yasil inqilab” global
qida tohliikesizliyinin artirilmasinda shomiyyatli rol oynamisdi. Bu dovr kond tesorriifatinin
intensivlogdirilmasi, sintetik giibralorin vo pestisidlorin kiitlovi istifadesi, yiiksok mohsuldar
sortlarin genetik yaxsilagdirilmast vo proseslorin mexanizasiyast hesabina diinyada qida
mohsullarimin, xiisuson do bugda, diiyii vo qargidali kimi donli bitkilorin istehsalinin giicli
artimi ilo xarakterizo olunurdu. [ 5; 44s.]

Lakin “yasil inqgilab”in monfi tosirlori do ortaya ¢ixmisdir. Otraf miihito gostorilon zororli
tosirlar, ekosistemlorin keyfiyyotinin azalmasina sabob olmusdur. Bu sobabdon, galocokds kond
tosarriifatinin inkisafinda ekoloji tohliikesizliyin tomin edilmosi vo dayaniqligin qorunub
saxlanilmas: {i¢iin yeni texnologiyalarn vo innovativ metodlarin totbiqi vacibdir.
Azarbaycanda bu istiqgamotds aparilan elmi-tadqiqatlar va texnoloji yeniliklor, 6lkomizin kond
tosarriifatinin  davamli inkisafina, orzaq tohliikesizliyinin tomin edilmesina vo ekoloji
problemloarin hallino miihiim tohfs verir.

Miiasir kond tosarriifatinin inkisafinda elmtutumlu texnologiyalarm vo aktiv innovativ
foaliyystin rolu boyiikdiir. Rogomsal vo genom texnologiyalarin totbiqi, kond tosorriifati
proseslorinin optimallagdirilmasi, resurslarin somarali istifadesi vo mohsuldarligin artirilmasi
ticlin miihiim ohomiyyst dasiyir. Azorbaycan bu sahodo irsliloyislor oldo etmok vo kond
tosarriifatinin davamli inkisafini tomin etmak li¢iin elmi-tadqiqat islorini va texnoloji yeniliklori
daha da genislondirmalidir. Bu magsadls Kond Tasarriifat1 Nazirliyi vo AMEA-nin miivafiq
institutlar1 arasinda amokdagligin giiclondirilmasi va birgs layihalorin hoyata kegirilmasi boytik
ohomiyyat kosb edir. Bu istigamotdo atilan addimlar, Azorbaycanin kond tosorriifatinin
inkisafina, arzaq tohliikesizliyinin tomin edilmasina vo 6lkonin iqtisadi rifahina miihiim tohfa
veracakdir.

Buna gors hal-hazirda qarsida duran asas masalo - elmtutumlu innovativ texnologiyalar1 kend
tosarriifatinda totbiq etmoklo stabil, keyfiyyotli gqida mohsullarinin olds edilmosi {igiin
agroekosistemlorin biitovliiylinii saxlamaqla kond tosorriifatinda dayaniql inkisafa nail
olmaqdir. “Ikinci Yasil Inqgilab” kond tosarriifatina forqli prizmadan yanasan yeni nosil
alimlorin ideyalarindan asili olacaqdir (Kasliwal, 2021).

Genom-redakts texnologiyalari. Genomun redaktasi -gen miihondisliyinin on son ugurlarindan
biridir. Bu texnologiya xiisusi “molekulyar qay¢ilarin”, elmi dilds desok spesifik dizayn
edilmis endonukleazalarin istiraki ilo genomda miioyyon saholorin ovoz edilmosi, daxil
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edilmosi, yaxud kosilorok gotiiriilmosing osaslanir. Bu metodda 4 tip nukleazalardan istifado
edilir: meqganukleazalar, sink barmaqlar1 olan nukleazalar, TALEN nukleazalar1 vo CRISPR-
Cas sistemi.

[4;22s.]

CRISPR-Cas9 texnologiyasi nadir? CRISPR-Cas9 DNT molekulunun miixtalif saholorindo
delesiyalar vo ya olavolor edon yeni texnogiyadir. CRISPR-Cas9 sistemi, DNT-do mutasiya
yaradan 2 molekuldan toskil olunmusdur: bunlardan biri Cas9 adli ferment — genomun
mioyyan hissolorindon DNT zancirini kasir, bir s6zlo bu molekul “qayc1” funksiyasini dasiyir.
Ikincisi gid RNT (Ing. Guide RNA — gRNA) — kigik (~20 n.c.) RNT zoncirinden taskil
olunmusdur. RNT zonciri DNT molekulu ilo alagoys girir vo Cas9-un genomun uygun
hissosino oturmasina rohbaorlik edir vo belsliklo Cas9 fermenti miivafiq nukleotidlori kosir. Bu
morholods hiiceyrodo DNT-nin zodolonmosino qars1 reparasiya mexanizmi igo salinir.
Miitoxassislor DNT molekulunun reparasiya mexanizmindon istifado edorak hiiceyronin 1-don
artiq genindo doyisiklik yarada bilirlor. Hazirda bu sistem bir sira heyvan vo bitki
orqanizmlorindo totbiq edilmokdodir (Prabin & Mousami, 2020). CRISPR-Cas9 sistemi
hazirda gen redaktoedilmods on siiratli, ucuz vo etibarli sistem kimi taninir. Bu metodun
rekombinativ DNT texnologiyasindan osas forqi ondadir ki, canli orqanizmo yad gen daxil
edilmir, orqanizmin 6z geni doyisdirilir, yaxud barpa olunur. Bu zaman yaranan mohsul GMO
hesab olunmur!

Kond tesorriifatinda rogomsal transformasiyalar — siini intellektin totbiqi. Siini intellekt
texnologiyalariin taotbiqi insan faaliyyetinin biitiin sferalarina daxil olmusdur. Son dovrlords
artiq bu texnologiyalar kond tosarriifatinda da totbiq olunmaga baslanilmisdir. Bu baximdan
qarsida duran problemlordon on asasi abiotik vo biotik stres amillorinin inkisaf dinamikasinin
qabaqcadan prognozlasdirilmasidir. Bu yanasmada artiq masindyronms isullar1 totbiq
edilmoyo baslanmisdir. Zorarvericilorin hansi orazilordo yayilacagini, iqlim faktorlarnin
onlarin intensivliyine tesirini qabaqcadan prognozlasdirmagqla epifitotiyalarin qarsisini almaq
olar. Siini intellekt texnologiyalarina asaslanan peyk miisahido sistemlori, yaxud bitkinin
vaziyyetini qiymatlondirorak vaxtinda giibralorls, boy stimulyatorlar ila, zerarvericilrars qarst
kimyovi maddoslorlo islonmasini 0zii idaroedon “agilli texnika’nin totbiqi golocokdo
mohsuldarligin artirilmasina ¢ox boytik tokan veracokdir.

Kond tosorriifatinin  dayanigli inkisafinin tomin edilmosi, elmtutumlu vo innovativ
texnologiyalarin totbiqi ilo olaqadar, stabil va keyfiyyetli qida mohsullarinin alds edilmasi {igiin
agroekosistemlorin biitovliiyiinii qorumaq on baslica mosololordon biridir. “Ikinci Yasil
Ingilab” adlanan bu yeni morhalo kond tosarriifatinda yeni nosil alimlorin forqli yanasmalar1 vo
ideyalari ilo formalasacaqdir (Kasliwal, 2021).

CRISPR-Cas9 Texnologiyasi

CRISPR-Cas9, DNT molekulunun miixtalif sahoslorindo delesiyalar vo ya olavalor edon yeni
bir texnologiyadir. Bu sistem, DNT-do mutasiyalar yaradan iki molekuldan ibaratdir: Cas9 adli
ferment vo gid RNT (guide RNA — gRNA). Cas9 fermenti genomun miioyyon hissalorindon
DNT zancirini kasir, gRNA iso bu fermenti uygun hissays yonaldir. Bu marhalads hiiceyrada
DNT-nin zodslonmasine qarst reparasiya mexanizmi 1$9 salmir vo miitoxassislor bu
mexanizmdon istifado edorak hiiceyronin bir genindon coxunda doyisiklik yarada bilirlor.
CRISPR-Cas9 sistemi, bitki vo heyvan organizmlorinds totbiq olunur vo on siiratli, ucuz vo
etibarli genom redakto sistemi kimi taninir. Rekombinativ DNT texnologiyasindan forqli
olaraq, CRISPR-Cas9 canli orqanizms yad gen daxil etmodon orqanizmin 6z genini doyisdirir
va ya barpa edir, bu sababdon yaranan mohsul GMO hesab olunmur (Prabin & Mousami, 2020).
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Yeni Nosil Sekvens Texnologiyalari

Effektiv genetik todqgiqatlarin aparilmasi {icliin genomun oxunmasi zoruridir. Genom
ardicilliglari, gen vo gen sobokalorinin identifikasiyasi kimi fundamental masalalorin hallinda
mithiim rol oynayir. Bu texnologiyalar, tosorriifat ohomiyyotli olamotlori kodlagdiran gen
lokuslarinin, miihiim metabolik yollarin va signaldtiirma sobokalorinin tadqiqinde agar rolunu
oynayir. Yeni molekulyar bridinq programlar1 da genom xaritolorine osaslanaraq aparilir. Hal-
hazirda 300-don ¢ox bitkinin genomu tam va ya gismon oxunaraq NCBI-do yerlosdirilmisdir.
Yeni nosil sekvens texnologiyalari, ovvalki metodlarla miigayisods qisa zaman intervalinda
nisboton daha agag1 xorclo genomda nukleotid ardicilliglarini toyin etmoys imkan verir. Bu
texnologiyalar, homg¢inin ekzom sekvensini, yoni ziilal kodlagdiran saholorin sekvensini do
hoyata kegirir vo gen ekspressiyasi haqqinda zongin molumat toqdim edir (Sirangelo &
Calabro, 2020).

Kond Tasarriifatinda Rogomsal Transformasiyalar

Siini intellekt texnologiyalar1 artiq kond tosorriifatinda da genis totbiq olunmaga baslanmisdir.
Bu texnologiyalar, abiotik vo biotik stres amillorinin inkigsaf dinamikasini qabaqcadan
prognozlasdirmaga imkan verir. Masindyronma iisullari, zorarvericilorin yayilacag orazilori vo
iglim faktorlarin onlarin intensivliyina tosirini gabaqcadan prognozlasdirmagla
epifitotiyalarin qarsisini almaga imkan verir. Siini intellekt texnologiyalarina asaslanan peyk
miigahido sistemlori vo bitkinin voziyyetini qiymotlondirorok vaxtinda giibralorls, boy
stimulyatorlar ils, zorarvericilora garst kimyovi maddslorlo islonmasini idaro edon “agilli
texnikanin totbiqi, mohsuldarligin artirllmasina bdyiik tokan veracokdir. [3; 2s.]

Elmtutumlu innovativ texnologiyalarin kond tosorriifatinda totbiqi, stabil vo keyfiyyatli qida
mohsullarimin slds edilmasinds miithiim rol oynayir. Genom-redakta texnologiyalari, yeni nasil
sekvens texnologiyalar1 va siini intellektin totbiqi, kond tesarriifatinda dayaniqli inkisafin tomin
edilmosi {iglin genis imkanlar yaradir. Bu texnologiyalar, agroekosistemlorin biitovliiylini
qorumaqla, kond tosorriifatinin mohsuldarligini vo keyfiyyeotini artirmaga komok edir.
Azorbaycanda bu istigamatdo aparilan elmi-todqigatlar vo texnoloji yeniliklor, 6lkonin kond
tosarriifatinin davaml inkisafina vo orzaq tohliikesizliyinin tomin edilmasino miithiim t6hfo
verir. (Talavia et al., 2020). [6; 12s.]

Roagomsal fenotiploma. Bitki seleksiyasinda vacib aspektlorden biri diizglin fenotiplomenin
aparilmasidir. Ragomsal fenotiploma qgeyri-invaziv olaraq bitkinin fizioloji vaziyyatini analiz
etmoys imkan verir. Rogomsal verilonlor alqoritmlorin kdmayi ilo analiz edilir ki, bu da
noaticonin etibarliligini dofalorlo artirir (Omari et al., 2020).

Mikrobiomlar vo bioloji pestisidlor. Gen miihandisliyinin totbiqi ilo yaradilan faydali
mikroorqanizmlordon istifado kond tosorriifatini yeni morhaloys galdirir. Bu yanagma iqtisadi
cohotdon sarfolidir, belo ki, pestisid vo giibrolora sorf olunan xorcler azalir. Masalon, gen
mithondisliyl yolu ilo yaradilan mikroorqanizmlor birbasa havadan atmosfer azotunu
monimsayarak bitkiyo gilibro soklindo vers bilirlor. Bu ciir faydali mikroorqanizmlorin siini
sokildo ¢oxaldilmas: hesabina bitkilorin mohsuldarligini, qeyri-slverigli iqlim soraiting,
zararvericilora qarst davamliligini artirmaq miimkiin olacaqdir.

RNT-nin interferensiyasi. Artiq alimlor toraofindon RNT-nin interferensiyasina asaslanan yeni
innovativ metod isglonib hazirlanmigdir. Bu metod RNT-ni bitki yarpaqlarma yeritmokla
genlorin ekspressiyasini effektiv sokildo inhibirlogdirmoys imkan verir. Bitkiys bu vo ya digor
stres faktoruna qarst hossasliq veran genlorin ekspressiyasinin dayandirilmasi bitkinin
olverigsiz soraitdo inkisaf etmosino gorait yaradacaqdir. Belo bitkilor genetik modifikasiya
edilmis bitkilor sirasina aid edilmir, ¢linki bu texnologiya “yad” genlorin daxil edilmasini
hoyata ke¢irmodon miivoqgati olaraq bitkinin 6z genlorini “sondiriir”.
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“Omiks” yanagmalar. “Omiks” texnologiyalarin inkisafi (genomiks, transkriptomiks,
proteomiks, metabolomiks vo s.) bitkilorin biologiyas1t sahosindo todqgiqatlarda ingilabi
sigrayisa gotirib ¢ixartmisdir. Bu yanasmalar genlor, metabolitlor, ziilallar vo tonzimloyici
elementlorin inteqrasiyasi sobokolorindon istifado yolu ilo bioloji komponentlor arasinda
qarsiligl olagenin daha yiiksok soviyyade tadqiq edilmosini miimkiin etmigdir. “Omiks”
texnologiyalar1 genis spektrdo totbiq olunur. Dayison otraf miihit goraitinds streslo miibarizo
aparmaq tlg¢lin bitkilor “omiks” profillorini doyisirlor. “Omiks” verilonlor kombinasiyalar
molekulyar soviyyadon biitov bitki soviyyasine kimi bitkido yaranan proseslori doqiq izlomoaya
imkan verir (Majumdar & Keller, 2020).

NOTICO

Olkomizdo aqrar sektorun qarsisinda duran miihiim vozifolors, aqrar sahodo méovcud olan
problemlorin hollindo elmin rolunun artirilmasina goldikdo, Kond Tasorriifat1 Nazirliyi ilo
AMEA arasinda elmi-texniki omokdasligin giiclondirilmosina dair imzalanmis “Niyyat Sazisi”
boyiik ohamiyyat kosb edir. Bu baximdan her iki qurumun institutlar1 arasinda birgo icra
olunmasi planlagdirilan “Rogomsal vo genom texnologiyalarin totbiqi osasinda bugdanin
quraglhiga davamli vo yiikksok mohsuldar riiseym plazmasinin segilmosi vo seleksiya
programlarinda istifadosi” (rohbor: AMEA-nin vitse-prezidenti, Molekulyar Biologiya vo
Biotexnologiyalar Institutunun direktoru, akademik irade Hiiseynova), “Molekulyar genetik vo
xromosom miihondisliyi metodlar1 ilo pambiq genofondunun zonginlogdirilmosi, iqtisadi
ohomiyyotli yeni sortlarin yaradilmasi” (rohbor: Genetik Ehtiyatlar Institutunun direktoru,
AMEA-nin miixbir iizvii Zeynal Okparov), “Azaorbaycan Respublikasinda tobii Oriig, biganok
vo otlaglarin davamli idaroedilmo sisteminin yaradilmasi ilo onlarin yem bazasinin
mohkomlondirilmasi va bitki biomiixtalifliyinin qorunub saxlanilmas1” (Botanika Institutu,
rohbor: professor Sayyara Ibadullayeva), “Torpaglarin sorlasmasi, sorakotlosmosi va eroziyaya
ugrama daracalarinin vo qida maddolorine talobatinin doqiqlesdirilmasi” (Torpagsiinasliq va
Agrokimya Institutu, rohbar: AMEA-nin miixbir iizvii ©ldvsot Quliyev) layiholori 6lkomizdo
aqrar sahanin inkisafina doyarli tohfolor veracokdir.

Kond tosarriifatinda dayaniqlt inkisaf vo yeni yaranacaq tohliikslorlo miibarizs {i¢iin moévcud
bilik vo texnologiyalarin totbiqi vo daim yeni texnologiya vo yanasmalarin islonib hazirlanmasi
{iciin investisiyalar qoyulmalidir. Inkisaf etmis diinya 6lkalorinin praktikasi bunu siibut edir.
Qida mohsullarinin istehsal1 sektorunda investisiyalar ekosistemlorin biitovlilyiinii saxlamagqla
dayanigl inkisafin yaxsilasdirilmasina yonoldilmalidir. Eyni zamanda, elmi todqigatlarin
prioritetlorinin diizglin miiayyon edilmosi vo stimullagdirilmasi da shomiyyat kasb edir.
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SYNTHESIS, CHARACTERIZATION, AND EVALUATION OF ANTIBACTERIAL
AND ANTIFUNGAL ACTIVITIES OF BIOLOGICALLY DERIVED SELENIUM
NAOPARTICLES FROM GREEN LEAVES OF NIGELLA SATIVA L.

NIGELLA SATIVA L. YESIL YAPRAKLARI ILE BIYOLOJIK KAYNAKLI
SELENYUM NAOPARTIKULLERIN SENTEZI, KAREKTERIZASYONU,
ANTIBAKTERIYEL VE ANTIFUNGAL AKTIVITELERININ
DEGERLENDIRILMESI

Ayse BARAN

Mardin Artuklu Universitesi Lisansiistii Egitim Enstitiisii, Biyoloji Boliimii, 47200, Mardin,
Tiirkiye

ORCID: https://orcid.org/0000-0002-2317-0489

ABSTRACT

In this study, to obtain selenium nanoparticles (SeNPs), the green parts of Nigella sativa L.
were purchased commercially and were extracted with ethanol and used in the reduction
process of selenium nanoparticles. For the characterization of the obtained biologically derived
NS-SeNPs, their morphology and dimensions were examined with FE-SEM, TEM, XRD,
EDX, TGA-DTA, UV-Vis, Zeta potential, Zeta size and FT-IR analyses. When the
morphological properties of NS-SeNPs were examined. It was seen in the TEM analysis that
the diameters of the nanoparticles obtained varied between 28 and 45 nm and that they had a
spherical structure. Minimum inhibition concentration technique (MIC) was used for the
antimicrobial activities of NS-SeNPs synthesized from biological origin. By MIC method,
candida albicans was tested for fungal strain, Escherichia coli (E. coli) was tested for gram-
negative bacterial strain, and Bacillus subtilis was tested against Staphylococcus aureus (S.
aureus) for gram-positive bacteria. Commercial antibiotics were used as the control group. It
was determined that the results obtained showed strong activity when compared to commercial
antibiotics.

Keywords: Nigella sativa L., NS-SeNPs, SEM, EDX, XRD, TEM and FESEM.

OZET

Bu c¢aligmada selenyum nanopartikiillerinin (SeNP'ler) eldesi i¢in Nigella sativa L.'nin yesil
kisimlari ticari olarak satin alind1 ve etanol ile ekstrakte edildilerek selenyum nanopartikiillerini
indirgenme isleminde kullanildi. Elde edilen biyolojik kaynakli NS-SeNP'lerin
karekterizasyonu icin FE-SEM,TEM, XRD, EDX, TGA-DTA, UV-Vis, Zeta potansiyel, Zeta
boyut ve FT-IR analizleri ile morfolojik ve boyutlar1 incelendi. NS-SeNP'lerin morfolojik
ozellikleri incelendiginde elde edilen nanaoparcaciklarin caplari 28 ile 45 nm arasinda
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degismekte ve kiiresel yapida olduklar1 yapilan TEM analizinde goriildi. Biyolojik kaynakli
sentezlenen NS-SeNP'lerin antimikrobiyal aktiviteleri i¢in minimum inhibisyon konsantrasyon
teknigi kullanildi. MIK y&ntemiyle mantar susu i¢in candida albikans, gram negatif bakteri
susu i¢in Escherichia coli (E. coli), gram pozitif bakteriler i¢in Bacillus subtilis Staphylococcus
aureus'a (S. aureus) kars1 test edildi. Kontrol grubu olarak ticari antibiyotikler kullanildi. Elde

edilen sonuglarin ticari antibiyotiklere karsi kiyaslandiginda aktivite giiclii gosterdikleri tespit
edildi.

Anahtar kelimeler: Nigella sativa L., NS-SeNP’ler, SEM, EDX, XRD, TEM ve FESEM.
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