160th

anniversary of

Odesa . l. Mechnikov
National University

CLIMATE SERVICES:
SCIENCE AND EDUCATION

Proceedings of the Second International

Research-to-Practice Conference

~
‘,3 SUNRISE

) 4
b Y
@I“ | IEd . 9 GROMADA
. % Co-funded by the
£ Erasmus+ Programme CLUVEX
of the European Union

7//7/1/17/7 ODESA I.I. MECHNIKOV 1177777

NATIONAL UNIVERSITY

www.cs2025.onu.edu.ua



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
ODESA I. I. MECHNIKOV NATIONAL UNIVERSITY
FACULTY OF HYDROMETEOROLOGY AND ENVIRONMENTAL SCIENCE

&
qu‘ N \

J .
> %
Sffm E ™M _m m S\
- -
= -
= -
- &
2 /S
""f}t (\]

o 1865<%

CLIMATE SERVICES: SCIENCE AND EDUCATION
Proceedings of the Second International
Research-to-Practice Conference

Odesa, 16-18 April 2025

ODESA
ONU
2025



UDC 378:551.58

C61

Editors:

Valeriya Ovcharuk, DSc (Geography) - Chair of the Editorial Board;
Inna Khomenko, PhD (Geography);
Alina Semerhei-Chumachenko, PhD (Geography).

Recommended for publication by the Academic Council of the Faculty of Hydrometeorology

C61

and Environmental Science of Odesa I. I. Mechnikov National University.
Minutes No 12 dated 31 March 2025.

Supported by the Erasmus+ Programme of the European Union.

The publication reflects the authors’ view, the EACEA and the European
Commission are not responsible for any use that may be made of the
information it contains.

Climate Services: Science and Education [Electronic resource] :
Proceedings of the Second International Research-to-Practice Conference
(Odesa, 16-18 April 2025). — Electronic text data (1 file : 5,7 MB). —
Odesa : Odesa I. I. Mechnikov National University, 2025. — 171 p.

ISBN 978-966-186-334-6

The Proceedings of the Second International Research-to-Practice Conference on
‘Climate Services: Science and Education’ are presented in the collected volume. The
presented materials highlight the current challenges and achievements in the
development and implementation of climate services in climate-sensitive sectors of the
economy. Special attention is given to the growing role of education in building
capacity for climate-informed decision-making through interdisciplinary learning and
professional training. The reports also cover issues of climate risks and adaptation
strategies implemented at regional and local levels. Published studies reflect the
author's vision of the problems of climate change and climate service. Materials are
submitted in the author's editorial office.

The publication is intended for applicants, pedagogical, scientific and scientific-
pedagogical employees of educational and scientific institutions.

UDC 378:551.58

ISBN 978-966-186-334-6 © Authors of articles, 2025

© Odesa I. 1. Mechnikov National
University, 2025



MIHICTEPCTBO OgBITH I HAYKU YKPAIHU
OJIECBKMU HALIIOHAJIbHMM YHIBEPCUTET IMEHI I. I. MEYHHUKOBA
®AKVYJIbTET T'TJPOMETEOPOJIOI'IT 1 EKOJIOTTI

m"*‘ i #}*ﬁ
L e
-‘é;m W m%‘:‘;-
é
2 7
.3,} i .#'?
75 1865%%°

KIUIMATUYHE OBCJOYI'OBYBAHHA:
HAYKA 1 OCBITA

Marepianu J[pyroi Mi>kHapoIHO1
HaYKOBO-MPAKTUYHOI KOH(EepeHIIIi

Oneca, 16-18 xBitHA 2025

OJIECA
OHY
2025



VK 378:551.58
K492

Penakropu:
Banepist OBuapyk, TOKTOp reorpagpiqyHux HayK - TOJIOBa PEIKOJIETIi;
Inna XomeHnko, kaHauaaT reorpaiuyHux HAYK;
Anina Cemepreii-UymadeHKo, KaHAUAAT reorpadiyHuX HAYK.

Pexomenoosano 0o opyky euenoro padoio gpaxyibmemy 2iopomemeoponocii i ekonoeii
Ooecvbko20 HayioHanbHo20 yHieepcumemy imeni 1. 1. Meunukosa.
IIpomoxon Nel2 6io 31 b6epesust 2025 poxky.

3a miarpumku nporpamu Erasmus+ €Bpomneiickkoro Coro3y.

[TybOnikaris BimoOpa’kae TOUYKY 30py aBTOpIB, €BPOIEHChKE BUKOHABYE
areHTcTBO 3 ocBiTH Ta KynbTypu (EACEA) ta €Bponeiicbka Kowmicis He
HECYTh BIJNOBINATBHOCTI 3a OyAb-KE€ BHKOPUCTaHHS iHQOpMAIlii, 10

MICTUTBCH B Hiil.

Kaimatuune oGciiyroByBaHHs: Hayka 1 ocBiTa [EmekTponHuit pecypc] :
K492 warepianu Jpyroi mi>kHap. Hayk.-npakT. KoHd. (Oxmeca, 16-18 xBit. 2025 p.)
— Enexrtpon. texcr. nani (1 ¢aiin : 5,7 MB). — Oneca : Opnec. HaIl. yH-T iM.
I. I. Meunukosa, 2025. — 171 c.
ISBN 978-966-186-334-6

VY BumanHi nojgano matepianu Jpyroi Mi>kHapoJaHOT HAYKOBO-TIPAaKTHYHOI KOH(e-
penuii «KaiMaTH4HI TOCTYry: HayKa 1 OocBiTay. Y MOJaHUX Marepianax BUCBITIIOIOTHCS
aKTyaJIbHI BUKIJIMKH Ta JOCATHEHHS Y PO3BUTKY W BIPOBAKEHHI KIIIMATHYHUX CEPBICIB
y KJIIMaTO3aJIeKHUX CEKTOpax eKoHoMiku. OcobiimBa yBara MPHUIUIIETHCS 3POCTAOUIN
pori ocBiTH y (hOpMYyBaHHI CHPOMOMXHOCTEH JUIsl YXBaJleHHSI PIllIeHb, OOTPYHTOBAHUX
KIIMaTUYHUMU JTaHUMH, 4epe3 MDKAMCIUIUIIHAPHE HaBUYaHHS Ta MIATOTOBKY (axiBIiB.
JIoTOoBiIi TAaKOXK OXOIUTIOIOTH NMUTAHHS KJIIMATHYHUX PU3UKIB Ta aaNnTaliiHUX cTpaTe-
riff, 10 peali3yloThCsl Ha pETiOHAJIBHOMY Ta MicleBoMy piBHAX. OmyOuikoBaHi
JOCII/DKEHHsST BiIoOpakatoTh aBTOPChbKE OadeHHs MpoOJsieM 3MiHU KJIiMaTy Ta KiIiMaTH-
YHOTO cepBicy. MaTepiajii moal0ThCsl B aBTOPCHKOI PelaKIii.

Bunanus pospaxoBaHe Ha 3100yBauiB, IENaroriyHUX, HAYKOBUX 1 HAyKOBO-
Te/IarOTiYHUX MPAIiBHHUKIB 3aKJIAJ[iB OCBITH Ta HAYKH.

YAK 378:551.58

ISBN 978-966-186-334-6 © Apropu crareit, 2025

© Opecbkuii HalllOHAIBHUHN YHIBEPCUTET
imeni I. I. Meuynukosa, 2025



The Second International Conference on Climate Services, April 16-18, 2025, Odesa, Ukraine

TABLE OF CONTENTS

Plenary Session

Jon Xavier Olano Pozo, Enric Aguilar Anfrons, Anna Boqué Ciurana,
Caterina Cimolai
Overview of Co-Creation Of Climate Services at The Centre for Climate
Change and Research Institute on Sustainability, Climate Change, and
Energy Transition of Universitat Rovira I Virigil...............................

Wilfran Moufouma-OkKia

Global and National Framework for Climate Services........................
Patrick Parrish

Applying Activity Theory to Education and Training

FOr CliMaAte SOIVICES. ..ottt e e,

Alexander Baklanov
Integrated Urban Services: towards Climate-Smart, Resilient,
and Sustainable Cities and Settlements.................oooo
Section 1. Issues of climate services in key climate-dependent areas

Noukpo M. Agbazo, Lonsenigbe Camara, Lancei Koivogui
Intrinsic Multi-Scale Characteristics of Rainfall Variability in Nzérékor¢,

Southeastern Guinea, West AfriCa ..o

Diadin Dmytro, Yakovlev Valeriy, Drozd Olena, Vergeles Yuriy
Formation of the Hydrological Cycle in Urban Areas and Vulnerability of
Water Supply Systems under the Influence of Climate Change .............

Dide Francis
The Past Key Research International Programs for the Study of
Environment and Climate over West Africa...................cooeiiial.

Dyman Nataliya
Trends in Raspberry Breeding due to Climate Change .......................

Grabovskyi Mykola, Basyuk Pavlo, Zhelezniak Valeriy,
Mandrysh Oleksandr, Labunskyi Ihor

Assessment of the Application of Plant Growth Regulators in Maize

Cultivation for Grain under Different Climatic Scenarios....................
Hrinchenko Yurii

Designing Citizen-Science Project For Assessing War Damage To

Environment In UKIainNe. ....ooovrrire e e,

Karpuk Lesia, Ezerkovska Liudmyla, Pavlichenko Andrii, Karaulna Vitalina,

Filipova Larysa, Titarenko Oksana, Ezerkovskyi Artur, Zaika Nataliia
Organic Production as a Strategy for Climate Change Adaptation...........

Khrystiuk Borys, Gorbachova Liudmyla
Simulation of Rain Floods of the Stryi River Using Artificial Neural
NETWOTK. . .ot

12

14

15

17

19

20

22

23

25

27



Contents

Kyrnasivska Nataliia

Assessment of the Bioclimatic Potential of the Dnipropetrovsk Region in

the Conditions Climate Change..................ccooiiiiiiiiiiiiiiieii e, 33
Kovalenko Yurii, Drozd Olena, Khandogina Olga

Low-Carbon Solutions for Key Sectors of the Ukrainian Economy: Climate

Change Mitigation Strate@ies. ... ......o.oveviriririiiieiieiiiie e 35
Kozhevnikov Sergii, Bereznytska Yuliia

PVC Profiles Recycling Technologies as Part of the European Sustainability

70 0 0] 37
Kryvomaz Tetiana, Tsyba Artem, Hamotskyi Roman

Climate Aspects of ESG Standards in the Construction Sector of Ukraine.. 40

Kryvoshein Oleksandr, Kryvobok Oleksii
A Web-Based System for Enhancing Agrometeorological Decision-Making

in the Face of Climate Change............oooiniiiieieii e 42
Kuklyshyn Oksana
Climate Change in Transcarpathia: Impact, Challenges, and Adaptation.... 44

Loboda Nataliia, Rozvod Mykyta

Changes in Climate and River Water Content in the Upper Dniester Basin at

the Beginning of the 21st Century.............ccooiiiiiiiiiiiiiee, 46
Loboda Nataliia, Otchenash Nataliia, Rozvod Mykyta

Risks of Water Resources Depletion in Southern Ukraine and their

Consequences According to Climate Scenarios.....................ccoeeeennl. 48
Oreshchenko Andrii
Elaborating the Atlas ‘Climate and Water Resources of Ukraine’............ 50

Loboda Nataliia, Kuza Antonina
Assessment of the Chemical Pollution Risks of Rivers in the Northwestern

Black Sea REGION. ... .ouiii i, 52
Nedostrelova Larysa
Analysis of Total Solar Radiation Flows on the Territory of Ukraine......... 54

Osypov Valeriy, Nikitenko Nataliia, Matviienko Yevhenii, Ahafonov Yurii,
Mossur Herman, Bonchkovskyi Andrii, Nikoriak Victor, Osadcha Nataliia

Web Service “Climate & Water”: How to Develop Climate Service for

Water MaNAGETS. ..ottt 56
Ovcharuk Valeriya

Analysis of Water Discharge in the Mouths Of Large Ukrainian Rivers

Flowing into the Black Sea under Climate Change..............c.coooeivenn.. 58
Perebynos Alona
Decadal Trends in Municipal Waste Generation in Ukraine................... 60

Polevoy Anatoly, Barsukova Olena
Greenhouse Gas Emissions from the Winter Wheat Agroecosytem in
Climate Change ConditioNns.............cvuiiiiei e 62



The Second International Conference on Climate Services, April 16-18, 2025, Odesa, Ukraine

Reshetchenko Svitlana, Tkachenko Tetiana, Orekhova Daria.

Yield of Cereal Crops in Ukraine and Problems of Market Development.... 64
Savenets Mykhailo, Nadtochii Lyudmila, Kozlenko Tetiana,
Komisar Kateryna, Umanets Antonina, Zhemera Natalia

Challenges in Accurate Air Quality Research, Management, and

Assessment in Ukraine Amid War and Climate Change....................... 66
Shanyhin Anton, Babienko Volodymyr, Talalayev Kostyantyn

Impact of Seasonal Fluctuations in Vitamin D Levels on the Health of the

Population of Southern Regions of Ukraine as a Factor of Climate Risks.... 68
Snizhko Sergiy, Shevchenko Olga

Financial and Economic Measures to Improve Climate Services in Flood

Management iIN UKIaine. ..ot 70
Starzhynskyi Pavlo, Prokopenko Ihor

Regional Features of Structural and Functional Changes of Aquatic

ECOSYSIBMS. ..., 12
Stepanenko Sergiy
Overview of the Urban Solutions to Climate Change............................ 74

Tarchiani Vieri, Grey Sebastian

Bridging the Communication Gap in Agrometeorological Services:

Enhancing the Uptake and Effectiveness for Users in

Developing Countries. ..........ouiuiririe e 76
Tytariova Olena

Using Triticale in Animal Feeding as a Means of Adapting Livestock

Farming to Global Climate Changes.............coviiiiiiiiiiiiieeee, 78
Vakula Bohdan, Dyman Tetiana, Stavetska Ruslana

Influence of Air Temperature on Physiological Indicators of Goats.......... 80
Vergeles Yuriy, Rybalka Inna

Have Winters Warmed up in Eastern UKraine?.........c.ccooeveeeeeeveveieevnenenen, 82
Vronska Nataliya, Liuta Oksana, Popovych Olena, Sliusar Vira

The Impact of Climate Factors on the Energy Sector.......................... 84

Yarov Yaroslav, Grashchenkova Tetiana, Pilipyuk Viktor
Assessment of the Current State of Some Tributors of the Southern Bug
River by Hydrochemical Indicators..............ccoooeiiiiiiiiieen, 86
Zhygailo Olena, Zhygailo Taras, Zhyhailo Demian
Assessment of Climate Risk of Sunflower Seed Yield Loss in Ukraine for
20212050, ...t 88

Section Il. Education in Climate Services
Glushkov Alexander, Khetselius Olga, Lobachev Mykhailo, Shablii Oleh,
Svinarenko Andrey
Climate Services and Modelling: Simulations of the Earth Atmospheric 91
Circulation and Entropy and Angle Momentum Balance.....................



Contents

Glushkov Alexander, Khetselius Olga, Lobachev Mykhailo,
Shablii Oleh, Husieva Kateryna
Climate Services in City Management: Green City Technology, Air Pollution
& Ventilation Data Analysis, Artificial Intellect, Management Solutions..... 93
Khomenko Inna, Nedostrelova Larysa, Katerusha Halyna, Borovska Halyna
Climate Products (Climatic and Socio-Economic Indicators for Climate
S VICES ) . ettt et 95
Khomenko Inna, Prokofiev Oleh, Andrusenko Volodymyr, Mokan
Anastasiia, Chorna Tetiana, Bratova Zlata
Citizen-Science Student Project Under Gromada Erasmus+: Monitoring Air
Quality In Urban Ar€as ........c.viiiii i 97
Kravchenko Maryna, Tkachenko Tetiana,
Voloshkina Olena, Vasylenko Lesya
Awareness of Green Building as a Component of Climate Change 99
AaptatioN. ...
Mahura Alexander, Ovcharuk Valeriya, Khomenko Inna,
Lappalainen Hanna, Tyuryakov Svaytoslav
Climate-Oriented Trainings on Climate Services, Climate Change
Adaptation and Mitigation. ..o 101
Ovcharuk Valeriya, Martyniuk Maksym, Pisariev Yurii, Stetsyuk Andriy,
Tashku Alina, Sryberko Anastasiia
Citizen-Science Student Project under Gromada Erasmus+: Assessing the
Hydrological and Satellite Data on Black Sea Coastal Waters after
Kakhovka Dam Destruction.............coooviiiiiiii e 103
Prokofiev Oleh, Nedostrelova Larysa, Volvach Oksana
International Agreements and National Legislation in the Field of Climate

Semerhei-Chumachenko Alina, Halych Yelyzaveta, Prokofiev Oleh

Training Course for Masters ‘Data and Information for Climate Services’... 107
Semerhei-Chumachenko Alina, Halych Yelyzaveta, Prokofiev Oleh

Training Course for PhD Students ‘Management of Climate Databases’.... 109

Serbov Mykola, Danilova Nataliia
Prospects for the Development of Higher Education in Geodesy and Land
Management in Ukraine in the Interests of Climate Service and Post-War
Restoration of UKraine..............coooiiiiiiiiiiiiii e, 111
Sopina Ana, Zaninovi¢ Tamara
Planning (Climate) Sensitive Cities — Connecting Spatial Planning with
Environmental Sciences in Higher Education......................cccccooooeiinn . 113
Vashchuk Yulia, Oleshko Olena
The Relevance of Teaching the Discipline ‘Climate-Forming Ability of
Plants in Urban Landscapes’ for Applicants for Speciality 206 ‘Garden and
Park Management’. .. ... ...o.ooiiiuin i 115



The Second International Conference on Climate Services, April 16-18, 2025, Odesa, Ukraine

Vasiutynska Kateryna, Zabarna Eleonora, Shablii Oleh, Husieva Kateryna

Mechanisms for Climate Services Integration into the Structure of a ‘Green
0 A 3 [ A TR 118

Section 11l. Climate Risks and Adaptation to Climate Change on Regional
and Local Levels
Babienko VVolodymyr, Mokienko Andrii, Shanigin Anton

Climate Changes as a Call for Water Supply of Southern Ukraine............ 121
Balabukh Vira, Dovhal Hanna, Yahodynets Stepan
Climate Bulletin of UKraine..............oooiiiiiii e 123

Budnik Svitlana
Contemporary Trends in Soil Temperature Changes, their Consequences

and Adaptation of the Territory...........coooiviii i 125
Fedoniuk Vitalina, Pavliuk Marharyta, Fedoniuk Mykola

Possibilities of Using Bioclimatic Indexes to Assess Weather Comfort...... 127
Dokus Anhelina

Coal Credits as an Instrument of Sustainable Development.................... 129

Goptsiy Maryna, Ovcharuk Valeriya, Pozdnyakov Yurii

Spatiotemporal Variability of Monthly Runoff at Rivers of the Tisza Sub-

Basin under Climate Change..............ocovviiiiiiii el 132
Kichuk Natalia, Kushchenko Liliia

Climate Services for Sustainable Water Quality Management in the Black
SBA BaASIN. ...ttt 134

Grebin Vasyl, Balabukh Vira, Goptsiy Maryna, Bejenaru Gherman
Regional Peculiarities of the Dniester River Runoff Changes under Climate

Change Conditions. ...........o.iuiiiiie i, 136
Khomenko Inna, Nadiia Prykhodko
Generating and Controlling Heat Waves in Ukraine...................... 138

Kuryshyna Viktoriia
Temperature Regime of the South of Ukraine in the Conditions of Climate

Kuryshyna Viktoriia
Humidity Regime of the South of Ukraine under Conditions of Climate

GG ..t 142
Nazhmudinova Olena
Climate Challenges under Martial Law in Ukraine.............................. 144

Ovcharuk Valeriya, Kovalenko Mykhailo
Flood Risks in the Ukrainian Carpathians: The Role of Insurance and
ClIMAte SEIVICES. ... et 146
Prokofiev Oleh, Goncharova Liudmyla, Chernyshov Vadim
The Prevailing Wind Direction at the Odesa-Observatory Station and Its
Dynamics in the Context of Modern Climate Change........................... 148



Contents

Prokofiev Oleh, Goncharova Liudmyla, Chernyshov Vadim

Statistical Characteristics of Surface Wind Speed at Odesa Observatory

Station and their Dynamics in the Context of Modern Climate Change...... 150
Prykhodko Veronika

POl CY . e, 152
Rusyn Iryna

Climate Risk Projections and Adaptation Strategies in Ukraine............... 154
Semenova Inna

Consequences of Climate Change in Ukraine: Drought and Wildfires........ 156

Shakirzanova Zhannetta, Sivaiev Denys

The Impact of Climate Change on the Hydrological Regime of Rivers in

The UKrainian Polissia..............c.ouiuiiiii e 158
Shepel Victoriya, Semerhei-Chumachenko Alina

The Impact of Global Warming on Hurricane Activity in the North Atlantic

Timofeyev Vladyslav, Savchuk Svitlana

Climate Change and Forecasts in Ukraine and Methodological Aspects of

Educational PrOCESS. .........ouiuiri i 162
Zabolotna Olena, Kryvoshein Oleksandr, Kryvobok Oleksii

Lightning Detection System as a Tool for Short-Term Forecasting of

Natural DiSASIErS. ... ..veieitiii et 164
Zadorozhna Ruslana

Reviewing Climate Scenarios as Analytical Projects in the Context of IPCC

ASSESSMENE REPOIS. ... ettt 166
Zaiets Serhii, Volvach Oksana, Yuzyuk Serhii, Kiriyak Yurii

Changes in Agrometeorological Conditions of the Autumn Period in the

SoUth Of UKIaiNE. ... ..t 168

F U1 010 ) g Lo [ 170

10



Issues of Climate Services in Key Climate-Dependent Areas

USING TRITICALE IN ANIMAL FEEDING AS A
MEANS OF ADAPTING LIVESTOCK FARMING
TO GLOBAL CLIMATE CHANGES

Olena Tytariova, PhD in Agricultural Sciences
Bila Tserkva National Agrarian University, Ukraine

The climate in Ukraine is undergoing significant changes, manifested
through rising average annual temperatures, prolonged periods of drought, and
uneven precipitation distribution. These phenomena are most pronounced in the
southern and eastern regions of the country, where limited water resources pose
serious challenges to traditional agricultural production.

Over the past decade, Ukrainian soils have undergone substantial changes
caused by global climate processes. One of the key issues is the reduction in soil
moisture due to intensified droughts, uneven rainfall distribution, and rising
temperatures. This impacts the productivity of agricultural crops, particularly
grains, creating risks for sustainable agricultural production.

The increasing frequency of extreme weather events, such as heavy rains,
hail, and strong winds, has led to soil erosion in many regions of Ukraine.
Simultaneously, soil exhaustion due to the continued use of intensive
agricultural technologies, without adequate restorative measures, has resulted in
declining fertility. In the southern and eastern regions, the problem of soil
salinization is becoming pressing, driven by the rising levels of groundwater and
active irrigation.

Climate change also influences the biological activity of soils. As
temperatures rise, the rate of organic matter mineralization increases, leading to
the loss of humus. This negatively affects soil structure and its ability to retain
water and nutrients.

The reduction in soil moisture significantly decreases the yields of staple
traditional forage crops, endangering food security stability. Key grain crops like
wheat, corn, and barley are especially affected.

Climate change is driving the active implementation of modern agricultural
technologies and the development of innovative strategies for agricultural
production. Notably, the study of adapted grain crop varieties capable of
withstanding harsh climatic conditions has become a vital direction. Drought-
resistant crops, such as triticale, deserve particular attention. This unique crop, a
hybrid of wheat and rye, combines high yields with resilience to adverse
climatic conditions. Thanks to its biological traits, such as a well-developed root
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system, triticale efficiently utilizes moisture and nutrients even under
challenging growing conditions.

Triticale also stands out due to its high drought tolerance and ability to
successfully adapt to different soil types, including less fertile ones. This makes
it a promising crop for cultivation in areas with limited precipitation. Moreover,
triticale has significant potential for livestock feeding, particularly in grain feed
production. In countries with intensive livestock industries, this crop has long
established itself as an effective and nutritious feed for various animal species.

Research confirms that triticale can replace traditional grain crops in
compound feed formulations for many types of animals. For instance, it is
recommended to include up to 50% triticale in the diet of heifers (Zobell et al.,
1990), while for pigs, this crop can fully replace wheat or barley. For poultry,
the permissible proportion of triticale grain in compound feed is up to 20%
(Gaviley et al., 2024). The use of enzyme preparations and extrusion
technologies, such as triticale-soy and triticale-sunflower extrudates,
significantly increases this proportion while minimizing the impact of
antinutritional substances.

Considering climatic challenges, the role of triticale in Ukraine's
agriculture continues to grow. This crop not only ensures high yields even under
adverse conditions but also opens new opportunities for stabilizing and
optimizing the feed base of livestock farming. Its active use in strategies for
adapting agriculture to climate change will contribute to ensuring the country’s
food security and the sustainable development of the industry.
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