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Assoc. Prof. Dr. Ahmet TOPAL — Turkiye
Assoc. Prof. Dr. Abdulkadir Kirbas — Turkiye
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T.C.
ANKARA UNIVERSITESI REKTORLUGU
Veteriner Fakultesi Dekanligi
Klinik Oncesi Bilimler Bolimii
Farmakoloji ve Toksikoloji Anabilim Dali

Sayr :E-41298163-051.01-1104230 05.10.2023

Konu :31-14279 Prof. Dr. Ali Bilgili'nin
Uluslararas1 Kongrelerde Diizenleme ve
Bilim kurullarinda yer almasi hk.

VETERINER FAKULTESI DEKANLIGINA

fgi : Veteriner Fakiiltesi Dekanlig1 (Sekreterlik Biirosu)'nin 04.10.2023 tarihli ve
E-21304664-051.01-1103011 say1l1 yazist.

Yiiksekogretim Kurulu'nun 15.06.2023 tarihli oturumunda dogentlik bagvuru sartlari ile ilgili
degisiklik Onerileri kapsaminda Saglik Bilimleri Temel Alani'nda gergeklestirilecek olan madde 8'in
Bilimsel Toplanti baghigi altindaki "b" bendinde "(Diger uluslararasi/ulusal bilimsel toplantinin
diizenleme komitesinde, kurum/tiizel kisilik/karar organi tarafindan resmi olarak gorevlendirilmis
liniversite/enstitli/bilimsel kurum/brans dernegi akademisyen temsilcisi bulunmasi zorunludur) ifadesi yer
almaktadir. Bu kapsamda olmak iizere Anabilim Dalimiz Ogretim Uyesi Prof. Dr. Ali Bilgili'nin
Academy Global Conferences & Publishing (www.akademikongre.org) tarafindan Onilimiizdeki
tarihlerde diizenlenecek olan asagida isimleri belirtilen uluslararasi kongrelerde; kongre baskani, kongre
diizenleme ve bilim kurulu iiyesi olarak gdérev yapmasi i¢in izin yazisinin verilebilmesi hususunda
bilgilerinizi ve geregini arz ederim.

1- Balkan Summit 9th International Congress of Applied Sciences, 6-8 October 2023, Edirne, Tiirkiye.
(Head of Conference and Member of the Science and Advisory Board).

2- Karadeniz 14th Internateonal Conference on Applied Sciences, October 13-15, 2023, Batumi, Georgia.
(Member of Organizing Committee and Member of the Science and Advisory Board).

3- Academy Global Far East Asia 2nd International Conference on Applied Sciences, October 13-15,
2023, Manila, Philippines. (Member of Organizing Committee and Member of the Scientific Committee).

4- AICSR 10th International Conference on Health, Engineering and Applied Sciences, 29 October 2023,
Ankara, Tirkiye. (Member of Organizing Committee and Member of the Science and Advisory Board).

Bu belge, givenli elektronik imza ile imzalanmistir.
Dogrulama Kodu: 15BFAD50-1E30-42B0-89D3-86B929C292F2  Dogrulama Adresi: https://www.turkiye.gov.tr/ankara-universitesi-ebys

Ziibeyde Hanim Mahallesi Sehit Omer Halisdemir Bulvari No: 9/C 06070 Altindag / Bilgi i¢in:Mehmet KIBAR [E1%
ANKARA Bilgisayar Isletmeni %E
Telefon No: 0312 317 03 15 / 434 Belge Geger No: 0312 317 60 73 Telefon No:(312) 317 03 15-4434
e-posta: - internet adresi: - E-Posta: mkibar@ankara.edu.tr 2
KEP Adresi : ankunvrek@ankuni.hs01.kep.tr




5- Akdeniz 10th International Conference on Applied Sciences, November 2-5, 2023, Girnea, Turkish
Republic of Northern Cyprus. (Member of Organizing Committee and Member of the Science and
Advisory Board).

6- International Congress of Health, Engineering and Applied Sciences, 10-12 november 2023, Mus,
Tiirkiye.

7- 6th International Eurasian Conference on Biological and Chemical Sciences (EurasianBioChem 2023),
11-13 October 2023, Ankara, Turkey. (Member of the Scientific Committee).

8- ICAFVP 3rd International Conference on Agriculture, Food, Veterinary and Pharmacy Sciences,
November 10-12, 2023, Beirut, Lebanon. (Head of Conference and Member of the Science and Advisory
Board).

9- European Conferences 3rd International Health, Engineering and Applied Sciences Congress, 17-19
November 2023, Tirana, Albania. (Member of Organizing Committee and Member of the Science and
Advisory Board).

10- Eurasia 9th International Applied Sciences Congress, 24-26 November 2023, Tbilisi, Georgia. (Head
of Conference and Member of the Science and Advisory Board).

11- Anadolu 14th International Conference on Applied Sciences December 8-10, 2023, Gaziantep,
Tiirkiye. (Member of Organizing Committee and Member of the Science and Advisory Board).

12- Selguk 9th International Conference on Applied Sciences, December 15-17, 2023, Konya, Tiirkiye.
(Member of Organizing Committee and Member of the Science and Advisory Board).

13- Ege 10th International Conference on Applied Sciences, December 22-24, 2023, Izmir, Tiirkiye.
(Member of Organizing Committee and Member of the Science and Advisory Board).

14- Abant 2nd International Conference on Scientific Researches, December 28-30, 2023, Abant, Bolu,
Tiirkiye. (Member of Organizing Committee and Member of the Science and Advisory Board).

Prof. Dr. Ayhan FILAZI
Anabilim Dali Bagkani

Bu belge, givenli elektronik imza ile imzalanmistir.
Dogrulama Kodu: 15BFAD50-1E30-42B0-89D3-86B929C292F2  Dogrulama Adresi: https://www.turkiye.gov.tr/ankara-universitesi-ebys

Ziibeyde Hanim Mahallesi Sehit Omer Halisdemir Bulvari No: 9/C 06070 Altindag / Bilgi i¢in:Mehmet KIBAR [E1%
ANKARA Bilgisayar Isletmeni %E
Telefon No: 0312 317 03 15 / 434 Belge Geger No: 0312 317 60 73 Telefon No:(312) 317 03 15-4434
e-posta: - internet adresi: - E-Posta: mkibar@ankara.edu.tr 2
KEP Adresi : ankunvrek@ankuni.hs01.kep.tr
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Kongre Baglant1 Linki :
Join Zoom Meeting
https://us06web.zoom.us/j/88571518350?pwd=fOYazCWBmbAiWrHygjKSjkbbSvotfd.1

Meeting ID: 885 7151 8350
Passcode: 202224
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

e  ZOOM baglantisi i¢in yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini kullanabilirsiniz.

e  Oturum icerisinde en KIDEMLI olan moderator olarak secilir. Moderatdriin oturum diizenini gdzetmesi,
akademisyen adaylarin1 yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizt adinizin dniine asagidaki gibi ekleyiniz. Bu sayede kongre acilisinda

beklemeden oturumlariniza génderilebileceksiniz. Or. 5 Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin agilmamasinit moderatdrler temin edecektir.

Sunum sonrasi 5 dakikay1 gegmeyen soru-cevap, tartisma siiresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda agik olmak zorundadr.

Sunum yapan katilimeinin kamerasi agik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katilimetya sertifika verilmesi ve

¢aligmasinin yaymlanmasi sézkonusu olamaz.

e  Katilimei, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e  Katilimcilarin kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite simri nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID
or Personal Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

Speakers must be connected to the session 10 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

During the session, your camera should be turned on at least %70 of session period

e Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

TECHNICAL INFORMATION

e  Make sure your computer has a microphone and is working.

e You should be able to use screen sharing feature in Zoom.

e  Attendance certificates will be sent to you as pdf at the end of the congress.

e Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

e  Before you login to Zoom please indicate your name surname and hall number,

Academy Global Conferences & Journals ﬁ ‘w i

ejomnalcon ACADBNY
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AFRICA 6th INTERNATIONAL CONFERENCE ON
SCIENTIFIC RESEARCHES
ContemporaryArt at Art 5th INTERNATIONAL GROUP EXHIBITION

September 26 - 29, 2024
Cairo
Meeting ID: 885 7151 8350 Passcode: 202224

28 Eyliil / September 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Prof. Dr. BASAK
L KEDILERDE DAMAR iCINDE PIHTI OLUSUMU VE HANEDAN
SAGALTIMI Prof. Dr. ALI BILGILI
PHYSICAL AND PSYCHOLOGICAL EFFECTS OF FLIGHT Batuhan Bardaker
2 STRESS IN DOGS: STRATEGIES AND PREVENTIVE ;
ACTIONS Hilal Cankaya
3 Understanding and Evaluating Pain in Cats and Dogs: Biomarkers, Batuhan Bardake1
Assessment Methods, and Tests Hilal Cankaya
Asst. Prof. Dr. Ogr.
A USAGE OF STRAY DOGS AS THERAPY DOGS THROUGH gj{;‘:ﬁelalemn Etkin
Z REHABILITATION PROGRAMS
<« > Assoc. Prof. Dr. Eda
a3 KUCUKTULU
= 23
% < = Asst. Prof. Dr. Opr.
= inaad 8T
3 E - 5 ANIMAL BEHAVIOR AND ARTIFICIAL INTELLIGENCE: gg;i‘:gelalemn Etkin
R < j CURRENT STATE AND FUTURE Res. Assist, Dr. Ferhunde
3 < . Melis UNLER
< e
2o o
T Qs 6 RUMEN SIMULATION TECHNIQUE (RUSITEC) SYSTEM » tF e;:‘;“‘gf‘g‘;lgyr’;ER
3 ~ AND ITS USE IN RESEARCH Etkin SAFAK
[-™
HYPERTROPHIC CARDIOMYOPATHY (HCM) IN CATS AND -
’ ITS EFFECTS ON RESPIRATORY SYSTEM AND ECG S A
POPULATION CONSERVATION AND CONTROL OF FERAL .
8 CATS BY TRAP-NEUTER-RETURN METHOD Nail Mert BICAKCI
THE EFFECT OF OCXYTOCIN ON THE BEHAVIOUR OF THE .
9 MOTHER DOG AYLIN BUZ

v’”‘; y ' L\
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AFRICA 6th INTERNATIONAL CONFERENCE ON
SCIENTIFIC RESEARCHES
ContemporaryArt at Art 5th INTERNATIONAL GROUP EXHIBITION

September 26 - 29, 2024
Cairo

Meeting ID: 885 7151 8350 Passcode: 202224

28 Eyliil / September 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 2
Dr. Ogr. Uyesi Pinar KILICASLAN CHATZELENIS

ENHANCED BACTERIOCIN PRODUCTION AND
EFFICIENCY BY LACTOBACILLUSPLANTARUM IN CO-
CULTURE WITH MAMMALIICOCUUS SCIURI STRAIN TY-
42”7

Assist. Prof. K.R.Padma
Reader K.R.Don

THE EFFECT OF STRUCTURED DIGITAL-BASED
EDUCATION GIVEN TO NURSING STUDENTS ON DISASTER
LITERACY AND DISASTER PREPAREDNESS BELIEF
LEVELS: RANDOMIZED CONTROLLED STUDY PROTOCOL

Instructor Dr. Fatma Zehra
GENC

Assist. Prof. Dr. Suzan
YILDIZ

Res. Assist. Aysun ERDAL
Prof. Dr. Naile BILGILI

DETERMINATION OF SOCIETY’S AWARENESS AND
ATTITUDE TOWARDS MONKEYPOX DISEASE IN TERMS OF
EPIDEMIC MANAGEMENT

Dr. Ogr. Uyesi, EBRAR
ILIMAN YALTAGIL
Opr. Gér. ARZU
KARAKAYA

NEUROTOXIC EFFECTS OF AFLATOXINS ON THE
CENTRAL NERVOUS SYSTEM

Dr. Ogr. Uyesi Pinar
KILICASLAN
CHATZELENIS

Dog. Dr. Basak YAVUZ

TETRADOTOXIN AND ITS EFFECTS ON CENTRAL

Assoc. Prof. Basak YAVUZ
Assist. Prof. Pinar

NERVOUS SYSTEM KILICASLAN
CHATZELENIS
Lecturer FATMA BETUL
E-HEALTH LITERACY AND CYBERCHONDRIA IN OLDER 07 DAMKALI

ADULTS

Prof. Dr. NAILE BILGILI

PERINATAL MENTAL HEALTH PROBLEMS AND
MIDWIFERY CARE

Uzman Ebe, NILAY
GELMEZ

Dog. Dr. AYCA SOLT
KIRCA

Dog. Dr. ELiF DAGLI

BODY IMAGE AND SELF-ESTEEM DURING PREGNANCY

Uzman Ebe, NILAY
GELMEZ

Dog. Dr. AYCA SOLT
KIRCA

Dog. Dr. ELIF DAGLI

Academy Global Conferences & Journals

ﬂ‘\ P — “ — o
® ook
UASIOURNAL 4 —

ejomnalcon ACADBNY




%,

ACADEy,

LT
o

&

&

Pl

www.akademikongre.org

AFRICA 6th INTERNATIONAL CONFERENCE ON
SCIENTIFIC RESEARCHES
ContemporaryArt at Art 5th INTERNATIONAL GROUP EXHIBITION

September 26 - 29, 2024
Cairo

Meeting ID: 885 7151 8350 Passcode: 202224

28 Eyliil / September 28, 2024 / 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon

Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 3

Dog. Dr. Fatih GULER,

TEFF AS A SUPERFOOD: EVALUATING ETHIOPIA’S TEFF
PRODUCTION AND EXPORT POTENTIAL

Dilmeta Abinet
ASMELASH
Prof. Dr. Nevin
DEMIRBAS

Prof. Dr. M. Metin
ARTUKOGLU

COFFEE PRODUCTION AND INTERNATIONAL TRADE IN
ETHIOPIA: CHALLENGES AND SOLUTIONS

Dilmeta Abinet Asmelash
Prof. Dr. M. Metin
Artukoglu

CLIMATE LITERACY AND SUSTAINABILITY

PhD. Student, Zaid ABU-
DABBOUR

Assoc. Prof. Dr., Canan
YILDIRAN

ADDRESSING CLIMATE DISPARITIES IN KENYA: AN
ENVIRONMENTAL JUSTICE APPROACH

Assistant Professor,
ERDAL BAYAR
Associated Professor,
ADEM OZER

THE 2023 MILITARY INTERVENTION IN NIGER AND
ECOWAS’S STRATEGIC RESPONSES

Associated Professor,
ADEM OZER
Assistant Professor,
ERDAL BAYAR

CONSTITUTIONAL COMMISSION AND ITS PRACTICE AS A
SPECIALIZED COMMISSION

Dog. Dr. Fatih GULER,

ANALYSIS OF CURRENT COUNCIL OF STATE DECISIONS
REGARDING
ACADEMIC INCENTIVE REGULATION

Dog. Dr. Fatih GULER,

Academy Global Conferences & Journals
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AFRICA 6th INTERNATIONAL CONFERENCE ON
SCIENTIFIC RESEARCHES
ContemporaryArt at Art 5th INTERNATIONAL GROUP EXHIBITION

September 26 - 29, 2024
Cairo

Meeting ID: 885 7151 8350 Passcode: 202224

28 Eyliil / September 28, 2024 / 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
EVOLVING ROLES OF SEASIDE RESORTS IN THE CONTEXT | K. Vardanyan,
OF INCREASING SECOND HOME OWNERSHIP A. Smith, M. Zhou
ANALYSIS OF SKi RESORT COMPETITIVENESS IN THE Dr. Eliza Cruz,
PHILIPPINES: A DOMESTIC TOURIST PERSPECTIVE PHD. Studemt Rodrigo
Santos
ENHANCING KNOWLEDGE WORK THROUGH SOCIAL :
MEDIA PLATFORMS BiMalta Saptes,
Assis. Prof. Dr. Juan Perez,
-
()
(-
i s Ravi Sh
> 8 c ENHANCING PALESTINIAN TOURISM WITH AUGMENTED Af]‘.’;” Pzrtg:a’
@) c o REALITY: A CASE STUDY OF THE CHURCH OF THE U .
- ] NATIVITY Pliya Reddy
< QS Ankur Gupta,
v el Nisha Mehta
=~ ©
- o
< [N . .
I [ IMPACT OF SECURITY MEASURES ON FAN TURNOUT IN A H. Al-Muhsin
57 IRAQI PROFESSIONAL FOOTBALL LEAGUE GAMES ¥ '
4! R. K. Zaidan
<
SUSTAINABLE SPATIAL PLANNING AND TOURISM
DEVELOPMENT: A LAND USE APPROACH FOR Eka Tskhvirishvili,
TERRITORIAL TOURISM Giorgi Kakhadze
THE IMPACT OF CULTURAL CHALLENGES ON WESTERN Elena Dvali
CONSULTANTS IN GCC MEGAPROJECTS e '
Giorgi Kakhadze
THE INFLUENCE OF POLITICAL INSTABILITY ON
NATIONAL ARCHAEOLOGICAL HERITAGE AND TOURISM: | Layla A. Hussein
A CASE STUDY OF EGYPT Mohamed S. Kassem

Academy Global Conferences & Journals
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AFRICA 6th INTERNATIONAL CONFERENCE ON
SCIENTIFIC RESEARCHES
ContemporaryArt at Art 5th INTERNATIONAL GROUP EXHIBITION

September 26 - 29, 2024
Cairo

Meeting ID: 885 7151 8350 Passcode: 202224

28 Eyliil / September 28, 2024 / 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ENHANCING KAZAKH LANGUAGE PROFICIENCY: A CASE
STUDY FROM AL-FARABI KAZAKH NATIONAL Aisulu Amanzholova, Marat
UNIVERSITY Tulegenov
THE INFLUENCE OF HYBRID SLANG IN DYSTOPIAN .
NARRATIVES: AN ANALYSIS OF A CLOCKWORK ORANGE Q:}'Ii‘go'l\;‘:rkha”' Talgat
THE IMPACT OF PLANNING AND MEMORY ON ﬁﬂmgjﬁm;g‘r’n‘ﬁt’];m“r
NAVIGATIONAL SKILLS . .
Tursunov, Mukhammadali
@ Nazarov
(@]
.
o
o |3
% 8 EXPLORING COMPUTATIONAL CONSCIOUSNESS: THE Aisha Nurmatova
| © DYNAMIC ABSTRACTION FRAMEWORK Faridbek T !
< I aridbek Tursunov
2} o
~ (&)
- o
< 2
I D' EXPLORING MORPHOLOGICAL INNOVATIONS IN TEXT Maria Panadonoulos
L MESSAGING AMONG URBAN BILINGUALS IN GREECE . p . P
7 Niroshan Silva
<
INNOVATION IN BILINGUAL ADVERTISING: A STUDY OF .
SINHALA AND ENGLISH IN SRI LANKA ';‘;%sé PromRezRelena
Lila K. Ritter, Thomas W.
ENHANCING ARABIC SYNTAX CORRECTION WITH Miiller, Emilie D. Weber,
MACHINE LEARNING: A EUROPEAN PERSPECTIVE Hassan A. Bouazizi, Leila
M. Johnson
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

STRATEGIES FOR MANAGING IN-WORK POVERTY AND
J. K. Nurmatova, D. R.

1 FAMILY RESILIENCE
Bekmuratov
ADVANCED VOCAL TRAINING TECHNIQUES IN SOUTH Asis. Prof. Dr. Amina
2 INDIAN CARNATIC MUSIC Beksultanova,

Dr. Timur Yessenov

A MACHINE LEARNING FRAMEWORK FOR EDUCATION

INTEGRATION IN MULTICULTURAL SETTINGS: A CASE Bat-Erdgrtt Jargal,

< 3 Enkhbayar Tseren,
3 SIUDTORMONGOLIA Lkhagvasuren Batbold
%
:
> >
[{e} wn O
> X< BRIDGING GAPS: SOCIOECONOMIC EVOLUTION OF THE
o m g ) MOHEGAN TRIBE AND NEW LONDON COUNTY OVER Batbayar Enkhjargal,
- © O TWO DECADES Munkhbat Ganbaatar
< =
2 E5
4 <E
- - |:
% o DIGITIZING INDIGENOUS KNOWLEDGE: THE CASE OF THE
s A c LUCY LLOYD AND WILHELM BLEEK |[XAM AND !KUN PP <o M Wimnalaseria
a NOTEBOOKS ' .
o
.g
DIGITAL DIALOGUES OF GENDER BIAS: ANALYZING
5 TWITTER INTERACTIONS OF BIG BROTHER NAIJA 2019 Dr. Emma O. Abimbola,
VIEWERS Daniel R. Mwangi,
UNDERSTANDING DISTANCE MOTHERHOOD THROUGH
7 DIGITAL PLATFORMS: AN ITALIAN PERSPECTIVE A. Gomes, B. Patel
DEVELOPING A THOUGHTFUL DECISION SUPPORT . .
8 FRAMEWORK FOR ENHANCED SUSTAINABILITY Amina Kamilova,

Samad Ibragimov
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ENHANCING DETECTION OF SUBJECTIVE BIAS USING
BIDIRECTIONAL TRANSFORMER REPRESENTATIONS AND Sofia Mendes, Luka
LSTM NETWORKS Pavlovi¢, Elisabeth Keller
ANALYZING DUBBING TECHNIQUES IN THE PORTUGUESE | Ana Vicente
DUBBED VERSION OF MULAN (1998) Helena Sousa
Ricardo Martins
IMAGE PRIORITIZATION TECHNIQUES FOR ENHANCING Dr. Elisabeta Novak, Dr.
OBJECT LABELING IN TRAINING DETECTION MODELS Laszl6 Horvath, Dr. Marton
Szabo
=
~ o
=z 17 JUXTAPOSITION OF TIME AND IDENTITY: A STYLISTIC
O % ANALYSIS OF THE SHORT STORY “TOO MUCH JOY” BY Dr. Ana Simunovié
- S EVELYN BERG Sy 'l
S S
- <
3 E
< (] THE INFLUENCE OF INDUCED POSITIVE EMOTIONS ON
I o CREATIVITY: EXPLORING PERSONAL DEVELOPMENT Sofia Hartmann
@) AND SOCIAL ADAPTATION THROUGH EMOTIONAL Anna Petrova !
NARRATIVES
END-TO-END METAPHOR DETECTION IN GREEK USING Andreas Kriiger. and
ADVANCED NEURAL NETWORK ARCHITECTURES cas SrUSlg
Thomas Fischer
ANALYZING MICROBLOGS: EXPLORING THE
PSYCHOLOGY OF POLITICAL LEANINGS Meaghan Bowman
EXPLORING THE PSYCHOLOGICAL IMPACTS OF
POLITICAL DISCOURSE ON SOCIAL MEDIA Dr. Emilia Johansson,
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

THE INFLUENCE OF DiSINFORMATION ON PUBLIC POLICY | Isabella Torres Rodrigues,
1 DYNAMICS: A COMPREHENSIVE DOCUMENTARY STUDY | Lucas Schmidt,

THE NECESSITY OF A COMPREHENSIVE INDUSTRIAL _
EFFLUENT REGULATION: ADDRESSING RISKS TO Sophie Ellee

2 EUROPEAN WATER BODIES .
Thomas Richter

ANALYZING ECONOMIC RELATIONS BETWEEN SOUTH

KOREA AND JAPAN THROUGH WTO DISPUTES Henrik L. Sorensen, Maria
3 K. Johansson

COMPARATIVE APPROACHES TO COUNTERING
RADICALIZATION: INSIGHTS FROM EUROPE AND SOUTH
4 EAST ASIA Ryo Tanaka,

LEGAL IMPLICATIONS OF CLIMATE CHANGE
REGULATION: A COMPARATIVE ANALYSIS OF Dr. Elena Miiller
5 EARTHLIFE AFRICA JOHANNESBURG V MINISTER OF Dr. Rajesh Patel

ENERGY AND OTHERS

Dr. Hana Wijaya

HALL / SALON 8
Prof. Dr. Li Wei,

THE INFLUENCE OF SOCIAL MEDIA ON EUROPEAN

6 GOVERNANCE: A COMPARATIVE ANALYSIS Maria Thonlason

Luca Bianchi
ETHICAL CHALLENGES iN LOCAL PUBLIC
ADMINISTRATION: A CASE STUDY FROM SOUTHERN .
7 Dr. Ana Petrovic,
EUROPE
A LEGAL FRAMEWORK FOR MITIGATING AND ADAPTING
8 TO AIR POLLUTION: STRATEGIES FOR LOCAL Dr. Hana Wijaya
GOVERNMENTS IN INDONESIA Prof. Dr. Li Wei,
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Dog. Dr. LATIFE CEYDA
1 ANTIMICROBIAL ACTIVITY OF RED ALGAE IRKIN
Dog. Dr. SAMIL OZTURK
Dog. Dr. LATIFE CEYDA
2 ANTIDIABETIC POTENTIAL OF MARINE BROWN ALGAE IRKIN
Dog. Dr. SAMIL OZTURK
3 FUNCTIONAL NON-CODING RNAs IN PLANT Doktor Ogretim Uyesi
PATHOSYSTEMS BERNA BAS
4 FUNCTIONAL NON-CODING RNAs IN ABIOTIC STRESSES Doktor Ogretim Uyesi
AND PLANT PHYSIOLOGY BERNA BAS
5 DIGITAL TRANSFORMATION IN AGRICULTURE AND THE Yildiz KEN
USE OF UNMANNED AERIAL VEHICLES Prof.Dr. Sait ENGINDENIZ
i
— % EVALUATION OF TURKIYE IN TERMS OF NUMBER OF Dr Ok, Uoedustafa
= = 6 COLONIES, HONEY AND BEESWAX PRODUCTION PER K'IEA% y
O & COLONY
| <
S b
= < BIOSYSTEMATIC STUDIES ON ARUM L. GENUS
_ 2 7 (ARACEAE) IN TURKEY PrafiBr. HEIAKAN
- I
: | :
L o 8 BIOSYSTEMATIC STUDIES ON THE EMINIUM (BLUME) Prof. Dr. Hasan AKAN
a SCHOTT GENUS (ARACEAE) IN TURKEY it
5 TOKSIN BAGLAYICILARIN BILDIRCIN YUMURTA SARI I;Irlj’si ;?li 1{;2:1\1(81]2(5}55
AGIRLIGI UZERINE ETKIST Mo 807 DEMIR
YUMURTACI BILDIRCIN RASYONUNA EKLENEN CESITLI Prof. Dr. ismail ULGER
10 TOKSIN BAGLAYICILARIN YUMURTA ENI UZERINE Hiiseyin Mert YUKSEL
ETKISI Mustafa OZDEMIR
MEHMET CINAR
SOME FACTORS AFFECTING FATTENING PERFORMANCE | AS50¢. Prof. Dr. [BRAHIM
I INCATTLE AYTEKIN
Assoc. Prof. Dr. OZCAN
SAHIN
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ANALYZING OF SUPPORT VECTOR MACHINE’S Sahin YILDIRIM
1 PERFORMANCE IN CLASSIFICATION OF DIFFERENT FRUIT | Mehmet Safa BINGOL
QUALITY DATASETS Ahmet KIRNAP
Cevdet Zafer
2 Comparative Analysis of Alpha Scintillation Detectors: Resolution, Osmanagaoglu
Geometric Efficiency and Alpha Detection Study Dr. Cuneyt Celiktas
3 A STUDY ON THE CALCULATION OF ENERGY Eft;annlfgggg%
ABSORPTION IN CRASH BOXES .
Hamit ADIN
A COMPATIBILITY OF GRAPHENE ADDITION WITH FIBER Eﬁ;”,fgs'fg%
TYPE IN COMPOSITE CRASH BOXES. Hamit ADIN
o~ 5 EXPLORING THE LATEST TRENDS IN AGILE SOFTWARE QIS..JS&EX’; Lyimyatin
§ DEVELOPMENT Prof. Dr. Ak OZCIFT
N o
Z - Prof. Dr. Akin OZCIFT
O & AUTOMATED GENERATION OF SOFTWARE COMPLEXITY I .
z‘:I 2 6 METRICS A§§oc. Prof. Dr. Fatih
) z YUCALAR
~ =
:II S SULU COZELTILERDEN ADSORPSIYON YONTEMI ILE
< A 7 BOYA GIDERIMINDE YAPAY ZEKA UYGULAMALARI B Zilleyha RECBER
g
a ELEKTROKOAGULASYON METODUYLA SULU
8 COZELTILERDEN KRISTAL VIYOLE GIDERIMININ YAPAY | Dog. Dr. Ziileyha RECBER
SINIR AGI ILE MODELLENMESI
Dog. Dr. Oguz ATES
9 ARAZI KULLANIM ARAZI ORTUSU ILE ARAZI YUZEY Ars. Gor. Engin KABATAS
SICAKLIGI ARASINDAKI ILiSKi: KIRKLARELI ORNEGI. Prof. Dr. Fiiriizan CELIK
10 | KAMUSAL ALANLARDA FONKSIYONEL DEGISIMLERIN ?rrs.f (]}36:'51“‘?’.‘“ ESESEAS
ZAMANSAL ANALIZ[: KIRKLARELI TREN GARI ORNEGI N -
Dog. Dr. Oguz ATES
11 | GELECEK AK/AO SIMULASYONLARINDA DOGA TEMELLI grﬁéit}rAEsNGIN
ALTERNATIF SENARYOLARIN ONEMI Prof. Dr. TUGBA KIPER
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

Dog. Dr. Abdulkadir

PLAYERS Dog. Dr. Hulusi ALP

1 Ulusal Haber Sitelerinde Siber Zorbalik Haberlerini incelemek GOLCU
Lo
Q 2 Michel Foucault’un Toplumu Savunmak Gerekir ve Biiyiik Dog. Dr. Abdulkadir
o :s Kapatilma Eserlerinde Iktidar Sorunsali GOLCU
= Qo
=
3 |3
% = 3 INVESTIGATION OF POSITIVE TEACHER PERCEPTION IN Caner YARAS
-~ ,g SECONDARY SCHOOL TEACHERS Dog. Dr. Hulusi ALP
- =
2 =
T = INVESTIGATION OF THE RELATIONSHIP BETWEEN
i 4 | MENTAL ENDURANCE AND IMAGINATION OF FOOTBALL | Yunus KARABACAK
S
a

THE CONSTRUCTIVIST APPROACH IN THE LEARNING
5 PROCESS: A COMPARISON OF META-ANALYSIS AND
META-THEMATIC ANALYSIS

Selma Begiim BESE
Prof. Dr. Veli BATDI

Academy Global Conferences & Journals

UASIOURNAL
ijasjournal.com

ACADEMY *



 CONFEREH,
S &,

&

7
Pl

ACADEy,

www.akademikongre.org

AFRICA 6th INTERNATIONAL CONFERENCE ON
SCIENTIFIC RESEARCHES
ContemporaryArt at Art 5th INTERNATIONAL GROUP EXHIBITION

September 26 - 29, 2024
Cairo
Meeting ID: 885 7151 8350 Passcode: 202224
28 Eyliil / September 28, 2024 / 15:30 — 17:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

THE EROSION OF CONFUCIAN AND SOCIALIST VALUES IN
1 CHINESE POPULAR COMEDY CINEMA Lin Mei, Nguyen Van Hoa

ANALYZING GAZE PATTERNS IN EXPERT AND NOVICE

2 SIGHT READERS: COGNITIVE PROCESSES IN READING Minh T. Nguyen, An
KEY AND TIME SIGNATURES Nguyen,
EVALUATING URBAN RESIDENTS’ TRAVEL BEHAVIOR Linh Pham,

3 AND POLICY ENHANCEMENT STRATEGIES Bao Nguyen,

Hanh Tran, Minh Le

EXPLORING PATRIARCHY AND GENDER
DISCRIMINATION IN AHDAF SOUEIF’S IN THE EYE OF THE
4 SUN (1992) AND PRAMOEDYA ANANTA TOER’S THE GIRL
FROM THE COAST (2002)

HALL /SALON 4
Dr. Carlos Silva

Linh Nguyen
Dr. Carlos Silva

ADVANCING SUSTAINABLE CHEMISTRY IN PALESTINE:

5 INTEGRATING TRADITIONAL AND MODERN 2$22Al;;rﬁfl_sDilegénia M
HEALTHCARE SYSTEMS Kasserﬁ o .

Dr. Ahmed Al-Masri,
Hanan Khatib,

Assosc. Prof. Dr. Samir
Abu-Rahma

THE IMPACT OF PERCEIVED DISTRIBUTIVE JUSTICE ON
6 YOUTH NATIONAL IDENTITY IN PALESTINE
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
NAVIGATING THE BOUNDARIES: THE DYNAMICS OF FREE Zalina Zhan
EXPRESSION iN ASIAN JURISPRUDENCE . 9
Arjun Patel
EVOLUTION OF DE-ESCALATION UNDERSTANDING
AMONG STUDENTS iN PROFESSIONAL LAW S
ENFORCEMENT TRAINING BT, Li Wei,
THE INFLUENCE OF GLOBALIZATION ON THE EVOLUTION
5 OF INDONESIA’S EMERGING INDUSTRIES Dian Rahmadani
o
[<5)
P
o
D
o o
=z c GOVERNMENT INITIATIVES FOR THE REINTEGRATION OF
@] s HUMAN TRAFFICKING SURVIVORS: A CASE STUDY OF Raden Permadi
- < VIETNAM Sri Widati
S S
wn
z 3
[a'd
- a
< u= . . . . .
I o INVESTIGATING ENVIRONMENTAL EMOTIVE TRIGGERS Assis. Prof. DR. Mihaela
o IN EXTREMIST PROPAGANDA : St
% Petrescu
i
<
EXPLORING DUAL LAYERS OF FOOD SAFETY AND GMO
CHALLENGES IN ROMANIAN AGRICULTURAL LAW Andrei Popescu
OPTIMIZING THE OUR EYES INITIATIVE: A STRATEGIC Efittasg'é?r':fmova
APPROACH TO COUNTER-TERRORISM IN ASEAN - '
Georgi Stoyanov,
Elena Kirova
ENHANCING KANT’S CONCEPTION OF HUMAN DIGNITY: Elena Van der Meer
INTEGRATING SINGULARITY WIiTHIN UNiVERSAL NORMS Johannes Bakker '
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

ENHANCING SUSTAINABLE DECISION MAKING THROUGH

1 THOUGHTFUL INTELLIGENCE Alisher Rahmatov,

Darya Kholmatova

THE SIGNIFICANCE OF BIRTHDAYS: AN ANALYTICAL
STUDY OF RITUALS AND SOCIAL DYNAMICS IN GLOBAL Arun Rathasak,
CULTURES Nattapong Mahakot

COMPARATIVE ANALYSIS OF DIGITAL AND

3 CONVENTIONAL POLICY POSITIONS: INSIGHTS FROM A i‘:gzgapg"ﬁ;thi”ﬁ
THAI POLITICAL LANDSCAPE yapong,
Dr. Naree Thongyoo

e
©
L
o <
=z - | THE CULTURAL AND SOCIAL SIGNIFICANCE OF
@) IS 4 BIRTHDAY CELEBRATIONS: A COMPARATIVE ANALYSIS Faisal Al-Harthy, Aisha Al-
2:' 3 ACROSS DIVERSE SOCIETIES Maawali
n —
~ (@)
- N
< 2
I D‘ LANGUAGE POLICY AND NATION BUILDING: LESSONS Assoc. Prof. Dr. Sami Al-
8 5 FROM SOUTH ASIA AND BEYOND Farsi
ﬁ Dr. Omar Al-Harbi
ANALYZING PUBLIC SECTOR CORRUPTION IN NIGERIA:
6 INSIGHTS FROM INSIDERS ON ITS NATURE, Dr. Amina Al-Said,
CHARACTERISTICS, AND CORE CAUSES Ms. Omar Al-Mansoori
ENHANCING CRIME MODELING WITH A GOAL-ORIENTED .
Ahmad Al-Momani,
7 FRAMEWORK . .
Fatima EI-Amin
8
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ENHANCING COGNITIVE FUNCTION THROUGH
IMPROVISATION IN CARNATIC MUSIC: A Ananya Sharma,
COMPREHENSIVE ANALYSIS Luciana Dias
REVISITING OBJECT RELATIONS IN ARABIC SYNTAX Kofi Osei
COMPARATIVE ANALYSIS OF AFFRICATE INITIAL Elena Novak
CONSONANTS IN MANDARIN AND SLOVAK LANGUAGES Wity Zhet

~ | =%

= ST PREDICTIVE ANALYSIS OF SOLAR ENERGY TRENDS iN

@) S % EGYPT BY 2035 USING A DYNAMIC BAYESIAN Victor J. Leclerc,

3:' o X FRAMEWORK Nia K. Tsegaye

%2 < O

-~ E o

| = £

- O o

< o ) . ) )

I (Al ANALYZING STOP CONSONANTS IN MANDARIN CHINESE

&) AND SLOVAK: A COMPARATIVE STUDY USING PRAAT Helena Novak
NEW PERSPECTIVES ON THRESHOLD CONCEPTS iN
TESOL: A THEMATIC EXPLORATION OF DIiSCIPLINARY Laura Schmidt,
CORE PRINCIPLES Michael Rossi
EXPLORING ARCHITECTURAL TYPOLOGIES THROUGH
THE AFFORDANCE THEORY Thomas Schmidt
DEVELOPING AN ARCHITECTURAL TYPOLOGY THROUGH Dr. Clara Bianchi
AFFORDANCE THEORY: A EUROPEAN PERSPECTIVE : o
Dr. Tomasz Kowalski
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
REGIONAL DIPLOMACY AND FEDERALISM: THE ROLE OF Omar El Ghazali
1 MEXICAN SUB-STATE GOVERNMENTS IN Ait Bouhdid
INTERNATIONAL AFFAIRS Amina Boudraoui
EVALUATING TORTURE VIOLATIONS iN SPAIN AND THE
2 EUROPEAN HUMAN RiGHTS FRAMEWORK ?;S?;S' Prof. Dr. Ana Paula
A CONSTITUTIONAL PERSPECTIVE ON WATER AND :
= 3 ENERGY RIGHTS Dr. _Marla Santos
%) Wei Chen
2
c
©
wn
© o
5 g : g;((ﬁ{l\%ISNING THE IMPACT OF LANGUAGE ON MINORITY Dr. Ahmed Farouk, Youssef
- © lec. Ibrahim, Amina Said
< c
%) <
=~ s
-
3 a
< S . . .
I e EVALUATING CONSTRAINTS ON TAX COMPLIANCE .
o . : A. B. Kudaibergenov,
- 5 CONTROL: A NOVEL METHOD FOR TAX GAP ANALYSIS
o Z. M. Toktogulov
2
w)
<
BALANCING CONFIDENTIALITY AND PUBLIC INTEREST
6 IN FOREIGN INVESTMENT ARBITRATION: A CRITICAL Aigul Toktogulova,
ANALYSIS Nursultan Esenbekov
ENHANCING LEGAL SAFEGUARDS FOR PERSONAL DATA et Kailat
THROUGH TECHNICAL REGULATIONS ALIGNED WIiTH . '
7 ; Assis. Prof. Dr. Nurbolat
HUMAN RIGHTS
Abdullaev
PREDICTING MORTALITY iN ACUTE BURN PATIENTS: A iﬂﬁ:‘egagi'gai i
8 COMPARATIVE ANALYSIS OF BOBI AND FLAMES SCORES A 'qut,
Shahid Malik,
Akhtar Javed
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CULTURAL SITES OF ALEXANDRIA: A COMPREHENSIVE
APPROACH

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE SIGNIFICANCE OF PRESERVING ANCIENT,
HISTORICAL, AND CULTURAL HERITAGE AND ITS ROLE Luca Bianchi, Ana Costa,
IN TOURISM Sophie Meyer, Eric Dubois
ASSESSMENT OF ECOLOGICAL IMPACTS OF TOURISM ON E'eggh'\rﬂi dfoﬂlgg:‘:é' Lukas
CAJU BEACH IN PALMAS, TOCANTINS, BRAZIL : y :

Dupont, Victor M.
Carvalho, Emilia T. Alves

SUSTAINABLE MANAGEMENT OF NON-TIMBER FOREST
PRODUCTS AND THEIR IMPACT ON RURAL LIVELIHOODS: | Eva Schmidt,
INSIGHTS FROM LAMABAGAR, NEPAL Sofia Petrova

m . . .

= > EXAMINING THE IMPACT OF LEADERSHIP STYLES ON

@] § EMPLOYEE CREATIVITY AND ORGANIZATIONAL Phoutxay Chanthavong

2‘ - COMMITMENT iN THE HOSPIiTALITY INDUSTRY Amara Lertcharoen

N C

- o

| L

—I S

% (@] ENHANCING TOURISM IN THE HiSTORICAL AND

Laura S. Martinez, Elena K.
Prokopiou

EVALUATING THE IMPACT OF ELECTRONIC CUSTOMER
RELATIONSHIP MANAGEMENT iN THE HOSPITALITY
INDUSTRY: EVIDENCE FROM TWO HOTELS IN AUSTRIA
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KEDILERDE DAMAR ICINDE PIHTI OLUSUMU VE SAGALTIMI

Prof. Dr. BASAK HANEDAN?, Prof. Dr. ALI BILGILi?

L Atatiirk Universitesi Veteriner Fakiiltesi, I¢ Hastaliklart Ana Bilim Dali, Erzurum, Tiirkiye,
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OZET

P1ht1 olusumu; trombositler ve fibrinin kan hiicreleriyle birlikte tutulmasiyla yerel kiimelenme
olarak tanimlanir. Olusan pihtinin hareketiyle damar icinde tikanikliklar gelisir. Damar i¢inde
piht1 olusmast icin risk faktorleri merkezi sinir sistemi hastaligi, kalp-damar hastaligi, yangisal
bagirsak hastaligi, vitamin B eksikligi, tiimor, karaciger-safra hastaligi, bobrek hastaliklari,
immiin nedenli hastaliklar, hormon nedenli hastaliklar, sismanlik, ileri yas, anemi, bobrek
transplantasyonundan sonraki zamanlar, ilaglar, gebelik, merkezi vene kateter uygulanmasi,
sepsis, yaygin damar ici pthtilasma ve yiiksek tansiyondur. Bu bildiri kapsaminda kedilerde
damar icinde piht1 olugsmas1 halinde gelisen klinik bulgular, tan1 yontemleri ve pihtilagsmay1
engelleyen ilaglar ayrintili sekilde ele alindi. Son yillara ait bilimsel kaynaklar incelenerek
sagaltimda en ¢ok kullanilan ilaclara yonelik sagaltim secenekleri hakkinda genis sekilde
bilgiler verildi. Ayrica klinisyen veteriner hekimlere uygulama yoniinden kolaylik saglamasi
bakimindan, damar icinde pihtilasma gelisen kedilere yonelik bilimsel kaynaklardaki

bildirimler genis sekilde aktarilarak farkli sagaltim secenekleri hakkinda bilgiler sunuldu.

Anahtar kelimeler: Kedi, damar i¢i pihtilagsma, etiyoloji, sagaltim
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INTRAVASCULAR CLOT FORMATION AND TREATMENT IN CATS

ABSTRACT

Clot formation is defined as the local aggregation of platelets and fibrin with blood cells. With
the movement of the clot, blockages develop in the vessel. Risk factors for the formation of an
intravascular clot include central nervous system disease, cardiovascular disease, inflammatory
bowel disease, vitamin B deficiency, tumor, liver-biliary disease, kidney disease, immune-
related diseases, hormone-related diseases, obesity, advanced age, anemia, time after kidney
transplantation, medication, pregnancy, central venous catheterization, sepsis, disseminated
intravascular coagulation and high blood pressure. Within the scope of this paper, clinical
findings, diagnostic methods, and anticoagulant drugs for intravascular thrombosis in cats were
discussed in detail. Scientific sources of recent years were analyzed and extensive information
was given about the treatment options for the most commonly used drugs in treatment. In
addition, for the convenience of clinician veterinarians in terms of application, information
about different treatment options was presented by widely discussing the reports in scientific

sources for cats with intravascular coagulation.

Keywords: Cat, intravascular coagulation, etiology, treatment

Giris

Piht1 olusumu; trombositler ve fibrinin kan hiicreleriyle birlikte tutulmasiyla yerel

kiimelenme olarak tanimlanir. Olusan pihtinin hareketiyle damar i¢inde tikanikliklar gelisir
(Ware, 2007).

Etiyoloji

Damar i¢inde piht1 olugmasi i¢in risk faktorleri merkezi sinir sistemi hastaligi, kalp-
damar hastaligi, yangisal bagirsak hastaligi, vitamin B eksikligi, timor, karaciger-safra
hastalig1, bobrek hastaliklari, immiin nedenli hastaliklar, hormon nedenli hastaliklar, sismanlik,
ileri yas, anemi, bobrek transplantasyonundan sonraki zamanlar, ilaclar, gebelik, merkezi vene
kateter uygulanmasi, sepsis, yaygin damar i¢i pihtilasma ve yiiksek tansiyondur (Smith, 2012;
Lunsford ve Mackin, 2007; de Laforcade 2012; Bazzle ve Brainard, 2015).
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Klinik Bulgular

Kedilerde aorta damart i¢inde kan pihtisi nedeniyle tikanikliga bagli klinik bulgular sol

atriyumda olusan kan pihtisinin sistemik arterlere ani hareketiyle baslar ve bu durum etkilenen

bacakta agri, paraliz, nabiz alamama ve sonunda iskelet kas1 hasarina neden olur (Borgeat ve
ark., 2014).

En sik nekroz yeri terminal aortadir ve arka bacaklarda ¢ift tarafli doku nekrozu %60-

71 oranlarinda ve 6n bacaklarda doku nekrozu %12-19 oranlarinda meydana gelir (Smith ve
ark., 2003; Hogan ve ark., 2015).

Diger organlarda doku nekrozlarmin gelistigi yerler beyin, bobrek ve mezenterlerdir.

Klinik bulgular sinir sistemi bozukluklari, nobet, bobrek agrisi, akut bobrek yetmezligi, karin

agrisi, kusma ve ani 6liimdiir (Smith ve ark., 2003; Green ve Hogan, 2005; Hogan ve ark.,
2015).

Tanm

Etkilenen bacak diger etkilenmeyen bacaga gore kan glikoz yogunlugunun daha diisiik

ve kan laktat yogunlugunun daha yiiksek olmasi ve damar ultrasonu gibi kriterlerin en az birisi
ile tan1 konulabilmektedir.

Insanlarda akciger damarlarinda pihtinin varhigi bilgisayarli tomografik akciger
anjiyografisi ile gosterilmektedir (Kruger ve ark., 2019). Kedilerde ise bilgisayarli tomografik

anjiyografi kullanilarak kalp i¢i pihtilarin varligmin belirlenebildigi ve kalp hastaligi olan
kedilerde giivenilir sekilde kullanilabildigi gosterilmistir (Vititoe ve ark., 2018).

Kedilerde orta diizeyde ya da belirgin sol atriyum genislemesi (sistol sonu sol atriyum
cap1 1.7 cm’den daha fazla ya da sol atriyum aorta oran1 2.0’dan fazla olmasi) ya da kan akisinin

durgunlugu ekokardiyografik muayeneyle belirlenir ve primer korunma oOnlemleri alinir
(Harpster, 1995).

Pihtilasmay1 Onleyen ilaclar

Varfarin, vitamin K’ya bagl pihtilasma faktorleri II, VII, IX ve X un olusmasini inhibe

eder. Varfarin sagaltimi uygulanan kedilerde kalpte emboli niiks oranlart %24 ile %53

oranlarinda bildirilmistir. Ayrica varfarinin yaygin sekilde goriilen komplikasyonu kanamadir
(Harpster ve Baty, 1995; Laste ve Harpster, 1995; Hogan ve Brainard, 2015).
CONFERENCE BOOK
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Aspirin geriye doniisiimii olmayan sekilde tromboksan A2’nin olugsmasini Onleyerek
trombosit siklooksijenazi asetiller. Aspirin ayrica endotel hiicreleri iginde siklo-oksijenazi
asetiller, bu durum trombosit kiimelenmesini engelleme ve damar genisletici etkiler gosterir

(Hogan ve Brainard, 2015).

Klopidogrel, trombosit zarinda ADP2y12 reseptoriinii 6zel ve geriye doniisiimsiiz sekilde
antagonizma olusturan 2. jenerasyon tienopiridindir (Lerner ve ark., 2000). Klopidogrel,

sitokrom P450 izoenzimleriyle etkin metabolitine dontstiiriiliir (Ueda ve ark., 2021).

Diisiik molekiiler agirlikli heparin, faktor X un aktivasyonu ve daha diisiik diizeye kadar
trombinin (faktor Ila) aktivasyonunu engeller. Kedilerde dalteparin (100-200 [U/kg, deri alt1,
12-24 saatte 1 kez) ve enoksaparin (1-1.5 mg/kg, deri alt1, 12-24 saatte 1 kez) dozlarda kullanilir
(Hogan ve Brainard, 2015).

Doku plazminojen aktivatorii kullanmanin yararlar1 kan pihtisinin eritilmesi, kan
damarinda tekrar kanallarin olusmasi, agrinin hafiflemesi ve organ fonksiyonlarimin
iyilesmesidir. Komplikasyonlar1 ise kanama, tekrar perfiizyon hasar1 ve akut bobrek hasaridir
(Lansberg ve ark., 2012; Powers ve ark., 2019). Pihtinin eritilmesinde kontraendikasyonlar;
iskemi nedeniyle beyin hiicrelerinde 6liim, kafa i¢i kanama, kafa i¢i kitle, damarin yapisal
bozuklugu, son zamanlarda sinir sistemine yonelik operasyon, karin pelvis ameliyati, sindirim

sisteminde tlser ve aktif kanamay1 kapsamaktadir (Xue ve Sista, 2018).

Arter i¢inde piht1 gelisen kedilere enoksaparin ve klopidogrel birlikte uygulanmasinin
hastalarin getirilmelerinin ilk 7 giinii i¢inde 6liim riskinin azalmasini sagladig1 belirlenmistir

(Tosuwan ve ark., 2021).
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KEDILERDE VE K(")PEKLI:IRDE AGRIYI ANLAMAK VE DEGERLENDIRMEK:
BELIRTECLER, DEGERLENDIRME YONTEMLERI VE TESTLER

Batuhan Bardaker', Hilal Cankaya ?
! Ankara Universitesi, Veteriner Fakiiltesi, 0009-0006-0709-497X
2 Ankara Universitesi, Veteriner Fakiiltesi,— 0009-0005-5022-5026

OZET

Agr1 yonetimi, kediler ve kdpekler i¢in refahin ve yasam kalitesinin saglanmasinda veterinerlik
bakimmin temel taslarindan biridir. Ancak, bu hayvanlarda agriyr degerlendirmek,
rahatsizliklarini ifade etme bigimlerindeki farkliliklar nedeniyle dogal olarak zordur. Ozellikle
kediler, genellikle agrilarin1 gizleyen ve azalan timar veya aktivite diizeyleri gibi sadece ince
davranissal degisiklikler gosteren hayvanlardir. Bu durum, onlarin agrisin1 dogru bir sekilde
tanimlayip yonetmeyi Ozellikle zorlastirir. Buna karsilik, kopekler genellikle topallama, ses
cikarma veya istahta degisiklikler gibi daha belirgin rahatsizlik belirtileri gosterir. Her iki tiir
de agriy1, kalp ve solunum hizi gibi fizyolojik degisikliklerle ve stres hormonlarinin
seviyelerindeki artisla gosterebilir. Bu zorluklarin iistesinden gelmek i¢in, veterinerler agriy1
degerlendirmeye yonelik ¢esitli araclar ve yontemler gelistirmistir. Her tiir i¢cin 6zel olarak
tasarlanmis agr1 dlgekleri, drnegin kopekler i¢in Glasgow Bilesik Agr1 Olgegi ve kediler igin
Colorado Eyalet Universitesi Kedi Akut Agr1 Olgegi, davrams ve fizyolojik tepkilerin
gozlemlerini entegre ederek agrinin daha kapsamli bir sekilde degerlendirilmesini saglar.
Ayrica, MRI ve PET taramalar1 gibi ileri goriintiileme teknikleri ile stresle iligkili hormonlar
icin yapilan biyokimyasal testler, agriy1r daha kesin bir sekilde teshis etmek ve nicelendirmek
icin daha hassas yontemler sunar. Molekiiler biyolojideki son gelismeler de yeni agri
biyobelirteglerinin tamimlanmasina yol a¢mis olup, bu durum hayvanlardaki agn
degerlendirmesinin nesnelligini ve dogrulugunu artirma potansiyeline sahiptir. Sonug olarak,
kedilerde ve kopeklerde agrinin anlagilmasi ve degerlendirilmesi konusunda 6nemli ilerlemeler
kaydedilmis olsa da, bu yontemlerin daha da gelistirilmesi i¢in aragtirmalarin devam etmesi
gerekmektedir. Agriy1 dogru bir sekilde degerlendirme ve yonetme yetenegimizi artirmak,
nihayetinde bu hayvanlar i¢in daha iy1 saglik sonuglarina ve yasam kalitesinin iyilestirilmesine
yol acacaktir.

Anahtar Kelimeler: agr degerlendirmesi, kediler, kopekler,belirtegler, agri 6lgekleri
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Understanding and Evaluating Pain in Cats and Dogs: Biomarkers, Assessment
Methods, and Tests

ABSTRACT

Pain management is a cornerstone of veterinary care, crucial to ensuring the well-being and
quality of life in cats and dogs. However, assessing pain in these animals is inherently
challenging due to their distinct ways of expressing discomfort. Cats, known for their stoic
nature, often mask pain, displaying only subtle behavioral changes like decreased grooming or
reduced activity levels. This makes it particularly difficult to accurately identify and manage
their pain. In contrast, dogs typically exhibit more overt signs of discomfort, such as limping,
vocalizing, or alterations in appetite. Both species may show physiological indicators of pain,
including changes in heart rate, respiratory rate, and levels of stress hormones. To address these
challenges, veterinarians have developed various tools and methodologies for pain assessment.
Pain scales specifically designed for each species, such as the Glasgow Composite Pain Scale
for dogs and the Colorado State University Feline Acute Pain Scale, integrate observations of
behavior and physiological responses to provide a more comprehensive evaluation of pain.
Additionally, advanced imaging techniques, including MRI and PET scans, alongside
biochemical assays for stress-related hormones, offer more precise means of diagnosing and
quantifying pain. Recent advancements in molecular biology have further identified novel pain
biomarkers, which hold promise for improving the objectivity and accuracy of pain assessments
in these animals. In summary, while significant strides have been made in the understanding
and evaluation of pain in cats and dogs, continuous research is necessary to refine these
methodologies. Enhancing our ability to accurately assess and manage pain will ultimately lead
to better health outcomes and improved quality of life for these animals.

Keywords: pain assessment, cats, dogs, biomarkers, pain scales
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KOPEKLERDE UCUS STRESININ FiZIKSEL VE PSIKOLOJIK ETKILERi:
STRATEJILER VE ONLEYIiCi TEDBIiRLER

Batuhan Bardaker', Hilal Cankaya ?
1 Ankara Universitesi, Veteriner Fakiiltesi, - 0009-0006-0709-497X
2 Ankara Universitesi, Veteriner Fakiiltesi,— 0009-0005-5022-5026

OZET

Hava tagimacilig1, pet hayvanlarin1 uzun mesafelere tasimanin giivenli ve hizli yollarindan biri
olarak yaygin bir bigimde kullanilmaktadir. Bu amagla diger evcil hayvanlar gibi kopekler de
hava yolu ile tasinmaktadir. Ancak uzun siireli uguslar, kopeklerin fiziksel ve psikolojik sagligi
iizerinde ¢esitli etkiler gostermektedir. Yapilan bu calisma, kdpeklerde ucak yolculugunun
saglik tizerindeki etkilerini incelemekte ve bu etkileri en aza indirmek i¢in Onerilen stratejileri
degerlendirmektedir. Literatiir incelemesi yapildiktan sonra ucak yolculugunun koépeklerde,
stres, kaygi ve fiziksel rahatsizlik gibi olumsuz sonuglara neden olabilecegi ortaya konulmustur.
Kopeklerin, ugakta maruz kaldigi titresim, basing degisiklikleri ve giiriiltii gibi faktorler
kopegin zihinsel durumunu ve fiziksel sagligmni olumsuz yonde etkilemektedir. Ilaveten uzun
ucus siireleri ve dar alanlar, kopeklerde hareket kisithiligina ve fiziksel rahatsizliklara yol
acabilmektedir. Caligmada bu olumsuz etkilerin en aza indirilmesi i¢in ¢esitli ¢oziimler
Onerilmistir. Bu Oneriler arasinda kdpegin ugus oncesinde ve ugus sirasinda uygun sekilde
hazirlanmasi, rahat etmesi i¢in gerekli dnlemlerin alinmasi ve 6zellikle yolculuk esnasinda
kdpegin minimum diizeyde stres yasamasini saglamak i¢in uygun egitimin dnceden verilmesi
gibi stratejiler yer almaktadir. Ayrica kopegin saglik durumunun degerlendirilmesi ve ugus
oncesi gerekli saglik raporlariin alinmasi gibi 6nleyici tedbirlere de vurgu yapilmistir. Ugak
yolculugunun kdpekler tizerindeki fiziksel ve psikolojik etkilerini anlamak ve bu etkileri en aza
indirecek etkili yontemler gelistirmek, kopeklerin genel durumlarinin iyilestirilmesinde 6nemli
bir adim olarak karsimiza ¢ikmaktadir. Bu baglamda, hava tagima sirketlerinin kdpeklerin
ithtiyaclarina uygun tasima kosullarim1 gelistirmesi ve standartlar1 belirlemesi de biiyiik 6nem
tagimaktadir. Bununla birlikte kdpek sahiplerinin de seyahat dncesi hazirlik siireglerine daha
fazla 6zen gostermeleri, yolculuk sirasinda ortaya ¢ikabilecek olumsuz etkileri azaltmada kritik
bir rol oynamaktadir.

Anahtar Kelimeler: pet hayvanlarinin nakli, kopeklerin nakli, hava tasimaciligi, kopeklerde
yolculuk anksiyetesi

CONFERENCE BOOK Academy Global Publishing House 9




 CONFERE,
& 5,

WCADE
M,rq/
8
T

D

PHYSICAL AND PSYCHOLOGICAL EFFECTS OF FLIGHT STRESS IN DOGS:
STRATEGIES AND PREVENTIVE ACTIONS

ABSTRACT

Air transportation is widely used as a safe and fast way to transport pets over long distances.
For this purpose, dogs, like other pets, are transported by air. However, long flights have various
effects on the physical and psychological health of dogs. This study examines the health effects
of air travel in dogs and evaluates strategies to minimize these effects. After reviewing the
literature, it was revealed that air travel can cause negative consequences such as stress, anxiety
and physical discomfort in dogs. Factors such as vibration, pressure changes and noise that dogs
are exposed to on airplanes negatively affect the dog's mental state and physical health. In
addition, long flight times and cramped spaces can lead to restricted movement and physical
discomfort in dogs. In the study, various solutions were proposed to minimize these negative
effects. These include strategies such as proper preparation of the dog before and during the
flight, taking the necessary precautions for the dog's comfort, and providing appropriate training
in advance to ensure that the dog experiences minimal stress, especially during the journey.
Preventive measures such as assessing the dog's health status and obtaining the necessary
medical reports before the flight were also emphasized. Understanding the physical and
psychological effects of air travel on dogs and developing effective methods to minimize these
effects is an important step in improving the overall condition of dogs. In this context, it is also
important for air carriers to develop transport conditions and set standards that are suitable for
the needs of dogs. In addition, dog owners should pay more attention to their pre-travel

preparation processes, which can play a critical role in reducing the negative effects that may
occur during the journey.

Keywords: transportation of pets, transportation of dogs, air transportation, travel anxiety in
dogs
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HAYVAN DAVRANISLARI VE YAPAY ZEKA: SU ANKi DURUM VE GELECEGE
BAKIS

Dr. Ogr. Uyesi, Celalettin Etkin SAFAK !
Aras.Gor.Dr. Ferhunde Melis UNLER?
! Ankara Universitesi, Veteriner Fakiiltesi, - 0000-0003-3869-3749
2 Ankara Universitesi, Veteriner Fakiiltesi, - 0000-0003-4113-4905

OZET

Yapay zeka, hayvan davranislarinin incelenmesinde ¢igir acan bir arag olarak dne ¢ikmaktadir.
Bu teknoloji, hayvanlarin hareketlerini, duygusal durumlarini ve sosyal etkilesimlerini daha
once hi¢ olmadigi kadar ayrintili bir sekilde anlamamiza olanak tanimaktadir. Giincel
arastirmalar, vahsi dogadaki hayvanlarin dogal ortamlarinda goézlemlenmesinden, evcil
hayvanlarin giinliik davranislarmin analizine kadar genis bir yelpazeye yayilmaktadir. Ornegin,
makine 6grenimi algoritmalari, hayvanlarin ruh hallerini ve stres seviyelerini dogru bir sekilde
degerlendirmemize imkan tanimakta, bu sayede onlarin refahini artirmaya yonelik adimlar
atilmasini miimkiin kilmaktadir. Bunun yani sira, yapay zeka destekli sistemler, davranigsal

anomalilerin erken tespitinde kritik bir rol oynayarak, bu sorunlarin ¢dziimiinde etkin bir arag
olarak kullanilmaktadir.

Gelecege yonelik beklentiler, yapay zekanin hayvan refahini artirmak, tlirlerin korunmasina
katkida bulunmak ve ekosistemlerin daha siirdiiriilebilir bir sekilde yonetilmesini saglamak
amaciyla daha genis bir uygulama alani bulacagi yoniindedir. Yapay zeka, hayvan
davraniglarin1 daha derinlemesine anlamamiza olanak tantyarak, bu bilgilerin dogrudan pratik
uygulamalara entegre edilmesini saglamaktadir. Gelismis veri analitigi ve modelleme
teknikleri, hayvan davraniglarina dair daha karmagik ve detayli modellerin gelistirilmesine
olanak tanimaktadir. Bu modeller, gelecekte hayvan egitimi, rehabilitasyonu ve biyolojik
arastirmalarda onemli bir yer tutacaktir.

Sonu¢ olarak, yapay zeka uygulamalari, hayvan davranislarini daha iyi anlamamiza ve bu
bilgiyi daha bilin¢li uygulamalara doniistiirmemize olanak saglayarak hem gilinlimiizde hem de
gelecekte dnemli bir rol oynayacaktir.

Anahtar Kelimeler : Yapay Zeka, Hayvan Davranislari, Makine Ogrenimi, Hayvan Refahu,
Davranig Analizi
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ANIMAL BEHAVIOR AND ARTIFICIAL INTELLIGENCE: CURRENT STATE
AND FUTURE

ABSTRACT

Artificial intelligence has emerged as a groundbreaking tool in the study of animal behavior,
enabling us to explore the movements, emotional states, and social interactions of animals with
unprecedented depth and precision. Contemporary research spans a broad spectrum, from
observing wildlife in their natural habitats to analyzing the daily behaviors of domestic pets.
Machine learning algorithms, for example, allow us to accurately assess the emotional states
and stress levels of animals, facilitating interventions that enhance their well-being.
Additionally, Al-powered systems play a pivotal role in the early detection of behavioral

anomalies, providing critical insights that enable timely and effective responses.

Looking ahead, Al holds significant promise for broader applications aimed at improving
animal welfare, contributing to species conservation, and supporting sustainable ecosystem
management. By deepening our understanding of animal behavior, Al empowers us to integrate
these insights into practical and impactful applications. Advanced data analytics and modeling
techniques further enhance our ability to develop more sophisticated and nuanced models of
animal behavior. These models will undoubtedly play a crucial role in future endeavors,

including animal training, rehabilitation, and biological research.

In conclusion, the application of Al in the study of animal behavior offers profound
opportunities for advancing both our understanding and our practical engagements with
animals. By leveraging this technology, we can foster more informed and compassionate

interactions with the animal world, benefiting both animals and humans alike in the present and
the future.

Keywords : Artificial Intelligence, Animal Behavior, Machine Learning, Animal Welfare,
Behavior Analysis
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RUMEN SIMULATION TECHNIQUE (RUSITEC) SISTEMI VE
ARASTIRMALARDA KULLANIMI
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OZET

Ruminal fermantasyon, gevis getiren hayvanlarin mide sisteminin bir pargast olan rumende
gerceklesen ve mikroorganizmalarin bitkisel besinleri sindirerek enerjiye dondstirdigi
karmagik bir siirectir. Rumen, bakteri, protozoon, mantar ve arkelerden olusan zengin bir
mikrobiyal ekosisteme sahiptir. Bu mikroorganizmalar, bitkisel hiicre duvarlarmi ve diger
kompleks karbonhidratlar1 parcalayarak ugucu yag asitleri (VFA'lar), metan ve karbondioksit
gibi drinler dretirler. Anaerobik ortamda fibrolitik bakteriler seliilozu ve hemiseliilozu,
amilolitik bakteriler nisastay1, proteolitik bakteriler ise proteinleri sindirir. Protozoonlar, hem
bitkisel materyali hem de bakterileri tiiketerek ekosistemde besin maddelerinin dolagimina
katkida bulunur. Mantarlar, bitkisel hiicre duvarlarini parcalayarak bakteriyel sindirimi
desteklerken, arkeler (metanojenler) hidrojen ve karbondioksitten metan firetir. Ruminal
fermantasyonun ana tiriinleri arasinda enerji kaynagi olarak kullanilan ugucu yag asitleri (asetik,
propiyonik ve biitirik asitler), sera gazi etkisi yaratan metan ve karbondioksit bulunur. Rumen
Simiilasyon Teknigi (Rusitec), bu siiregleri laboratuvar kosullarinda incelemeye olanak taniyan
bir sistemdir. Rusitec, ruminal fermantasyonu simiile ederek mikrobiyal aktiviteleri, besin
sindirimini ve gaz iiretimini analiz etmeye olanak saglar. Ruminal fermantasyon, hayvanlarin
beslenme ve enerji dengesinde merkezi bir rol oynar ve mikrobiyal topluluklarin cesitliligi,
rumendeki baskinligi ve birbirleriyle olan etkilesimleri bu siirecin etkinligini belirler. Rusitec
sistemi, hayvan beslenmesi ve ¢evresel yonetim agisindan degerli veriler sunar.

Anahtar Kelimeler : Rusitec, Rumen, Gevisgetirenler, Ruminant, Ruminal Fermantasyon
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RUMEN SIMULATION TECHNIQUE (RUSITEC) SYSTEM AND ITS USE IN
RESEARCH

SUMMARY

Ruminal fermentation is a complex process that takes place in the rumen, part of the gastric
system of ruminants, where microorganisms digest plant nutrients and convert them into
energy. The rumen has a rich microbial ecosystem consisting of bacteria, protozoa, fungi and
archaea. These microorganisms break down plant cell walls and other complex carbohydrates
to produce products such as volatile fatty acids (VFAS), methane and carbon dioxide. In
anaerobic conditions, fibrolytic bacteria digest cellulose and hemicellulose, amylolytic bacteria
digest starch and proteolytic bacteria digest proteins. Protozoa contribute to the circulation of
nutrients in the ecosystem by consuming both plant material and bacteria. Fungi support
bacterial digestion by breaking down plant cell walls, while archaea (methanogens) produce
methane from hydrogen and carbon dioxide. The main products of ruminal fermentation include
volatile fatty acids (acetic, propionic and butyric acids) used as energy sources, methane (which
have a greenhouse gas effect) and carbon dioxide. The Rumen Simulation Technique (Rusitec)
is a system that allows to study these processes under laboratory conditions. Rusitec simulates
ruminal fermentation, allowing to analyze microbial activities, nutrient digestion and gas
production. Ruminal fermentation plays a central role in the nutritional and energy balance of
animals and the diversity of microbial communities, their dominance in the rumen and their
interactions with each other determine the efficiency of this process. The Rusitec system
provides valuable data for animal nutrition and environmental management.

Keywords : Rusitec, Rumen, Ruminants, Ruminal Fermentation
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KEDILERDE HIPERTROFIK KARDIYOMIYOPATI (HCM), SOLUNUM SISTEMI
ve EKG UZERINE ETKIiLERI

Dr. Ferhunde Melis UNLER
Ankara Universitesi, Veteriner Fakiiltesi, - 0000-0003-4113-4905

OZET

Hipertrofik Kardiyomiyopati (HCM), kedilerde goriilen yaygin bir miyokardiyal hastaliktir ve
kalp kasinin (miyokardiyum) anormal bir sekilde kalinlagmasiyla karakterizedir. Bu kalinlagsma
genellikle sol ventrikiilde belirgin olup ventrikiiliin daralmasina neden olmaktadir. HCM'nin
temelinde genetik faktorler yatmakta olup, bazi kedi irklart bu hastaliga yatkindir. Bunun yani
sira, hipertiroidizm gibi baz1 sistemik hastaliklar da HCM gelisimine katkida bulunabilir. Kalp
kasinin kalinlagmas1 ve buna bagli olarak sol ventrikiiliin dolum ve atim kapasitesinin azalmasi,
kalbin kani verimli bir sekilde ileriye dogru pompalamasini zorlastirir. Bu durum, pulmoner
venlerde kan ve akcigerlerde sivi birikmesine (pulmoner 6dem) yol agabilmektedir. Pulmoner
o0dem ise kedilerde dispne (nefes darligi), tasipne (hizli soluma) gibi solunum sorunlarina yol
acabilir. HCM'li kedilerde sol ventrikiil hipertrofisinin dogrudan bir sonucu olarak EKG'de bazi
anormallikler goriilebilmektedir. Sol ventrikiil kalinlagmasi nedeniyle miyokardiyumun
elektriksel uyarilma siiresi uzayabilmekte bu da QRS Kompleksinde genislemeye sebep
olmaktadir. R dalgasinda artis, ST segmentinde oynamalar, T dalgasinda anomaliler
gozlenebilmekte ve ventrikiiler veya supraventrikiiler aritmiler gibi ¢esitli ritim bozukluklarina
yol acabilmektedir. EKG bulgular1 her zaman HCM ile tam bir korelasyon géstermeyebilir
ancak tanida 6nemli yere sahiptir. HCM nin, ilerleyen donemlerde ciddi komplikasyonlara yol
acmasi ve tedavi edilmediginde kalp yetmezligi, pulmoner 6dem, aritmiler ve ani 6liime neden
olmas1 yoniinden teshisi olduk¢a 6nemlidir.

Anahtar Kelimeler : hipertrofik kardiyomiyopati, HCM, kardiyomiyopati, kedilerde
kardiyomiyopati, EKG bulgulari, pulmoner 6dem
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HYPERTROPHIC CARDIOMYOPATHY (HCM) IN CATS AND ITS EFFECTS ON
RESPIRATORY SYSTEM AND ECG

SUMMARY

Hypertrophic Cardiomyopathy (HCM) is a common feline myocardial disease characterized by
thickening of the heart muscle (myocardium). This thickening is usually prominent in the left
ventricle and causes narrowing of the ventricle. Genetic factors are at the root of HCM and
certain breeds of cats are predisposed to the disease. In addition, some systemic diseases such
as hyperthyroidism can also contribute to the development of HCM. The thickening of the heart
muscle and the resulting reduced filling and beating capacity of the left ventricle makes it hard
for the heart to pump blood efficiently forward. This can lead to an accumulation of blood in
the pulmonary veins and fluid in the lungs (pulmonary edema). Pulmonary edema can cause
respiratory problems in cats, such as dyspnea (shortness of breath) and tachypnea (rapid
breathing). Cats with HCM may show some abnormalities on the ECG as a direct result of left
ventricular hypertrophy. Due to the thickening of the left ventricle, the duration of electrical
excitation of the myocardium may be prolonged, leading to widening of the QRS Complex.
Increased R wave, ST segment abnormalities, T wave abnormalities may be observed and may
lead to various rhythm disturbances such as ventricular or supraventricular arrhythmias. ECG
findings may not always correlate completely with HCM but, ECG traces have an important
role in the diagnosis. Diagnosis of HCM is very important as it can lead to serious complications
in the later stages and cause pulmonary edema, heart failure, arrhythmias and abrupt death if
left untreated.

Keywords :hypertrophic cardiomyopathy, HCM, cardiomyopathy, feline cardiomyopathy,
ECG findings, pulmonary edema
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SOKAK KOPEKLERININ REHABILITASYON PROGRAMLARI ARACILIGIYLA
TERAPI KOPEGI OLARAK KULLANILMASI

Dr. Ogr. Uyesi, Celalettin Etkin SAFAK !
Do¢. Dr. Eda KUCUKTULU?
! Ankara Universitesi, Veteriner Fakiiltesi, - 0000-0003-3869-3749
2 Saglik Bilimleri Universitesi, Antalya Sehir Hastanesi, -0000-0002-3263-9787

OZET

Sokak kopeklerinin rehabilitasyon programlart araciliiyla terapi kopegi olarak kullanilmasi,
hem toplum hem de hayvanlar i¢in pek ¢ok olumlu etki yaratabilir. Bu siire¢, 6ncelikle sokak
kopeklerinin giivenli bir sekilde toplanmasi, veteriner kontroliinden gecirilmesi ve uygun
egitimlerle davranigsal sorunlarinin diizeltilmesi asamalarini igerir. Rehabilitasyon programlari

sayesinde kopekler, sosyal becerilerini gelistirerek insanlarla daha uyumlu hale gelirler.

Bu rehabilite edilmis kopekler, 6zellikle ruh sagligi hizmetlerinde terapi kdpegi olarak 6nemli
bir rol iistlenebilirler. Terapi kdpekleri, depresyon, anksiyete ve travma sonrast stres bozuklugu
gibi c¢esitli psikolojik rahatsizliklarin tedavisinde etkili bir sekilde kullanilmaktadir.
Arastirmalar, hayvan destekli terapilerin stres seviyelerini diisiirdiigiinii, duygusal rahatlama
sagladigin1 ve genel iyilik halini artirdigin1 géstermektedir. Sokak kopeklerinin terapi kopegi

olarak kullanilmasi, bu yararl etkilerin daha genis kitlelere ulasmasina olanak tanir.

Ayrica, sokak kopeklerinin rehabilitasyonu ve terapi kopegi olarak kullanilmasi, sokak kopegi
sorununa siirdiiriilebilir bir ¢ézlim sunar. Sokakta yasayan kdpeklerin sayisinin azaltilmasi ve
bu kopeklerin topluma fayda saglayan bireyler haline getirilmesi, toplumun genel refahini
artirir. Barinak kosullar1 kopeklerin dmiirleri boyunca yasamalari i¢in zorunlu sosyal canlilar
olduklar1 i¢in uygun goriilmemektedir. Kopeklerin sosyal ihtiyaglar1 ancak sorumluluklarini
alabilecek ve onlara vakit ve ilgi ayirabilecek insan varliginda karsilanabilecektir. Sokak kdpegi
poplilasyonu fazla olan iilkelerde bu sorumlulugu barinaklarin isini kolaylastirmak igin
hastaneler, yashi bakim evleri, okullar, 6zel egitim merkezleri gibi diinya ¢apinda ¢esitli
ornekleri bulunan terapi kopegi ya da kopek destekli terapi kullanilabilir kamu kurumlarinda
sorumlu bakicilart ile istthdam edilmeleri uygulanabilir bir ¢6ziim saglayabilir. Sokak
kopeklerinin rehabilitasyonu ile hayvan refahi saglanirken, aynit zamanda toplumdaki hayvan
sevgisi ve sorumlulugu da tesvik edilmis olur. Bu siire¢, hayvanlarin insanlarla daha saglikli

iligkiler kurmasina ve toplumsal uyumun artmasina katkida bulunur.
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Sonug¢ olarak, sokak kopeklerinin rehabilitasyon programlar1 ile terapi kopegi olarak
kullanilmasi, sokak kdpegi sorununa hem insani hem de hayvansal agidan biitiinciil ve olumlu

bir ¢oziim sunar. Bu girisimler, hem bireysel hem de toplumsal diizeyde genis kapsamli yararlar

saglar.

Anahtar Kelimeler : Sokak kopekleri, Terapi kopekleri, Rehabilitasyon, Hayvan refahi, Tiirler

arasi iletisim

USAGE OF STRAY DOGS AS THERAPY DOGS THROUGH REHABILITATION
PROGRAMS

ABSTRACT

The use of stray dogs as therapy dogs through rehabilitation programs can have many positive
effects for both society and animals. This process involves the safe collection of stray dogs,
veterinary control, and the correction of behavioral problems through appropriate training.
Through rehabilitation programs, dogs develop social skills and become more compatible with
humans.

These rehabilitated dogs can play an important role as therapy dogs, especially in mental health
services. Therapy dogs have been effectively used to treat a variety of psychological disorders
such as depression, anxiety and post-traumatic stress disorder. Research shows that animal-
assisted therapies reduce stress levels, provide emotional relief and increase overall well-being.

Using stray dogs as therapy dogs allows these beneficial effects to reach a wider audience.

Furthermore, rehabilitating stray dogs and using them as therapy dogs offers a sustainable
solution to the stray dog problem. Reducing the number of dogs living on the streets and turning
them into individuals who benefit society increases the general welfare of society. Shelter
conditions are not suitable for dogs as they are obligatory social creatures that need to live their
entire lives. The social needs of dogs can only be met in the presence of people who can take
their responsibilities and devote time and attention to them. In countries with high stray dog
populations, a viable solution may be to employ therapy dogs or dog-assisted therapy with
responsible caregivers in public institutions such as hospitals, elderly care homes, schools,
special education centers, which have various examples around the world to facilitate the work

of shelters. Rehabilitation of stray dogs not only ensures animal welfare, but also encourages
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animal love and responsibility in society. This process contributes to healthier relationships
between animals and humans and to increased social cohesion.

In conclusion, using stray dogs as therapy dogs through rehabilitation programs offers a holistic
and positive solution to the stray dog problem from both human and animal perspectives. These
initiatives provide far-reaching benefits at both individual and societal levels.

Keywords : Stray dogs, Therapy dogs, Rehabilitation, Animal welfare, Interspecies
communication
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SOKAK KEDILERININ YAKALA-KISIRLASTIR-GERI BIRAK YONTEMI iLE
POPULASYONLARININ KORUNMASI VE KONTROLU

Nail Mert BICAKCI
Ankara Universitesi, Veteriner Fakiiltesi, - 0009-0006-9739-0114

OZET

" Yakala-Kisirlastir-Geri Birak " (Trap-Neuter-Return, TNR) programlari diinya genelinde
artan sokak kedisi popiilasyonlarini kontrol altina almanin en etkili yollarindan biri olarak
goriilmektedir ve bu programlarin uygulanmasina dair ¢esitli vaka ¢alismalari bulunmaktadir.
TNR programlart; kedilerin yakalanmasini, kisirlagtirtlmasini, kuduz gibi bulasici hastaliklara
kars1 asilanmasimi kapsamaktadir. Bu programlarin uygulandigi anlasilmasi i¢in kedilerin
kulaklarinin ucundan kiigiik bir parca kesilerek isaretlenmektedir. TNR'nin temel amaci,
iremeyi durdurarak veya azaltarak sokak kedisi popiilasyonlarinin kontrolsiiz bir sekilde
artmasin1  engellemektir. Bu program; popiilasyonlarin saglikli devam etmesini,

poplilasyonlarin sayisini sabit tutmayi, hatta zaman icinde azaltmay1 hedeflemektedir.

Cesitli tilkelerde yapilan ¢alismalar, TNR programlarinin etkili oldugunu ortaya koymustur.
Amerika Birlesik Devletleri’nde yapilan bir ¢alismada, kisirlastirilan kedi popiilasyonun %36
oraninda kii¢iildiigli, buna karsin kisirlastirilmayanlarda %47 oraninda bir artis oldugu
saptanmistir. Ayn1 sekilde, Italya’da yapilan baska bir calismada ise belirli bir bdlgede tiim
kedilerin kisirlagtirilmasiyla popiilasyonun zaman i¢inde yariya indigi gozlemlenmistir. Giiney
Afrika’daki bir aragtirmada ise kedi popiilasyonunun %355’inin kisirlagtirildigi bir durumda
popiilasyonun sabit kaldigi, ancak %100'iniin kisirlastirildiginda bu popiilasyonun belirgin

sekilde azaldig1 ortaya konmustur.

TNR programlarmin yalnizca sayisal azalma saglamadigi, ayn1 zamanda kedilerin saglik
durumlarini da iyilestirdigi vurgulanmaktadir. Kedilerin kisirlastirilmasi, ¢iftlesme diirtiilerini
ortadan kaldirmakta, bu da kavgalarin ve buna bagli yaralanmalarin azalmasina yol agmaktadir.

Dahasi, bu hayvanlar toplum icinde daha az dikkat ¢cekmekte ve insanlarin sikayetleri de

azalmaktadir.
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Sonug olarak, diinya genelinde uygulanan TNR programlari, sokak kedisi popiilasyonlarinin
kontrol altina alinmasinda en etkili yontem olarak kabul edilmektedir. Mevcut arastirmalar,
kisirlagtirmanin popiilasyon kontroliinde ne denli 6nemli bir rol oynadigini ve programin uzun
vadeli uygulamalari sonucunda, kedi popiilasyonu sayisinin kademeli olarak azaldigini ve bazi
bolgelerde tamamen yok oldugunu gostermistir. TNR programlari, kedilerin sayisini azaltmakla
kalmay1p birlikte ayn1 zamanda onlarin yagam kalitesini de artirmaktadir. Bu baglamda, sadece

hayvan refahin1 degil, ayn1 zamanda toplum saglhigini ve diizenini de koruyan bir uygulama

olarak biiylik 6nem tagimaktadir.

Anahtar Kelimeler: Sokak Kedileri, Yakala-Kisirlastir-Geri Birak, Hayvan Refahi, Sokak
Kedisi Popiilasyonlari, Vakum Etkisi

POPULATION CONSERVATION AND CONTROL OF FERAL CATS BY TRAP-
NEUTER-RETURN METHOD

ABSTRACT

Trap-Neuter-Return (TNR) programs are widely recognized as one of the most effective
methods for controlling the growing populations of stray cats. These programs involve
capturing stray cats, sterilizing them, vaccinating them against infectious diseases like rabies,
and marking them by cutting off a small piece of the tip of their ear. The primary goal of TNR
is to prevent the uncontrolled reproduction of stray cats, thereby stabilizing or reducing their

populations over time.

Studies from various countries demonstrate the effectiveness of TNR. For example, research in
the United States showed a 36% decrease in the neutered cat population, while the non-neutered
population increased by 47%. In Italy, where all cats in a specific region were neutered, the
population was halved over time. Similarly, in South Africa, when 55% of the cat population

was neutered, the population remained stable; however, neutering 100% led to a significant
decline.

In addition to population control, TNR programs also improve the overall health and well-being
of cats. Neutering reduces the mating drive, leading to fewer fights and related injuries, making

the cats less noticeable in public spaces and reducing complaints from people. As a result, TNR
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programs are considered the most effective strategy for managing stray cat populations
worldwide. Long-term implementation not only reduces the number of stray cats but also

enhances their quality of life, contributing to animal welfare, public health, and order.

Keywords : Feral Cats, Trap-Neuter-Return, Animal Welfare, Feral Cat Populations, Vacuum
Effect
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OKSITOSININ ANNE KOPEGIN DAVRANISLARINA OLAN ETKIiSi

AYLIN BUZ
Ankara Universitesi, Veteriner Fakiiltesi, 0009-0007-4727-5780, 0009-0001-7334-1282

OZET

Oksitosin, disi kopeklerin dogum sonrasi davraniglar iizerinde 6nemli bir etkiye sahip bir
hormondur. Disi kopeklerde oksitosin seviyeleri, hem fizyolojik hem de davranigsal
degisikliklere yol agar. Kopeklerin sosyal etkilesimleri, annelik davranislart ve genel ruh hali
iizerinde de 6nemli bir rolii vardir. Genellikle “ask hormonu” olarak bilinen oksitosin, hem
dogum hem de emzirme siireglerinde etki gosterir. Disi kopeklerin annelik i¢giidiilerini ve
yavrularina olan bagliliklarin1 destekler. Oksitosin seviyelerindeki artis, disi kopeklerin diger
kopeklerle daha dostane ve sosyal etkilesimler kurmalarini tesvik edebilir. Diisiik oksitosin

seviyeleri ise, sosyal ¢cekilme veya daha az arkadasca davraniglara neden olabilir.

Dogum sirasinda ve sonrasinda oksitosin seviyelerinin artisi, uteriis kasilmalarini tegvik eder
ve boylece dogum siirecini kolaylastirir. Ayn1 zamanda, bu hormonun seviyesi dogumdan
hemen sonra yiikselir ve anne kdpegin yavrulartyla giiglii bir bag kurmasma yardimer olur.
Oksitosin, anne kopegin yavrularina karsi koruyucu ve sefkatli davraniglarini destekler.
Yavrularini temizleme, onlar1 sicak tutma ve onlara bakim yapma gibi davranislar, oksitosinin

etkisiyle artar.

Emzirme siirecinde oksitosin, siit liretimini tesvik eder ve siit akigin1 kolaylastirir. Anne
kopekler, oksitosin sayesinde yavrularinin emme refleksine daha iyi yanit verir ve bu da
yavrularinin yeterli besin almasini saglar. Ayrica, oksitosin anne kdpegin siit liretiminde ve

yavrulariyla olan baginda 6nemli bir rol oynar.

Oksitosin, ayrica anne kopegin stres ve anksiyete seviyelerini de etkileyebilir. Bu hormonun
artisl, genellikle anne kopegin yavrularina karsi daha huzurlu ve uyumlu bir tutum
sergilemesine neden olur. Ancak, oksitosin seviyelerindeki dalgalanmalar, anne kdpeklerde

duygusal degisikliklere, sinirlilik ve asir1 korumacilia da yol agabilir.

Sonug olarak, oksitosin, disi kdpeklerin dogum sonrasi davraniglarini, yavrularina kars1 sefkat

ve koruyuculuk duygularmi giiclii bir sekilde etkiler. Bu hormonun seviyelerindeki
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degisiklikler, anne kopegin genel davranigsal tutumunu ve yavrulariyla olan iligkisini dogrudan

sekillendirir.
Anahtar Kelimeler: Anne kopek, Oksitosin, Yavru bakimi, Emzirme

THE EFFECT OF OCXYTOCIN ON THE BEHAVIOUR OF THE MOTHER DOG

ABSTRACT

Oxytocin may be a hormone that includes a noteworthy impact on the postpartum conduct of
female pooches. Oxytocin levels in female pooches lead to both physiological and behavioral
changes. It too has an imperative part in dogs' social intuitive, maternal conduct, and common
temperament. Oxytocin, commonly known as the 'love hormone', is included in work and
lactation. It bolsters the maternal instinctual of female mutts and their connection to their
sibling. Expanded oxytocin levels can empower bitches to have friendlier and more social
intuitive with other mutts. Moo oxytocin levels, on the other hand, can cause social withdrawal

or less neighborly conduct.

Expanded oxytocin levels amid and after work energize uterine withdrawals and in this way
encourage the birth prepare. At the same time, the level of this hormone rises instantly after
birth and makes a difference the mother puppy to make a solid bond with her puppies. Oxytocin
bolsters the defensive and loving conduct of the mother puppy towards her puppies. Practices

such as cleaning, keeping warm, and caring for their puppies are improved by oxytocin.

Amid lactation, oxytocin fortifies drain generation and encourages drain stream. Much obliged
to oxytocin, mother pooches react way better to their puppies' sucking reflex, which guarantees
that their puppies receive adequate nutrition. Besides, oxytocin is important within the mother

dog's drain generation and holding with her puppies.

Oxytocin can too influence a mother dog's stretch and uneasiness levels. An increment in this
hormone as a rule comes about in a more tranquil and concordant demeanor towards their
puppies. Be that as it may, variances in oxytocin levels can lead to passionate changes,

crabbiness, and overprotectiveness in mother pooches.

As a result, oxytocin unequivocally impacts the postpartum conduct of female mutts and their

sentiments of warmth and defense towards their sibling. Changes within the levels of this
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hormone straightforwardly shape the by and large behavioral demeanor of the mother pooch
and her relationship with her puppies.

Key Words: Mother dog, Oxytocin, Puppy care, Breastfeeding
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HEMSIRELIK OGRENCILERINE VERILEN YAPILANDIRILMIS DIJITAL
TABANLI EGITIMIN AFET OKURYAZARLIK VE AFETE HAZIRLIK INANC
DUZEYINE ETKIiSI: RANDOMIZE KONTROLLU CALISMA PROTOKOLU

Ogr. Gor. Dr. Fatma Zehra GENC?, Dr. Ogr. Uyesi Suzan YILDIZ?, Ars. Gér. Aysun
ERDALS3, Prof. Dr. Naile BILGILI*

1 Necmettin Erbakan Universitesi, Bilimsel Yayinlar Koordinatorliigii, Halk Saglig
Hemsireligi, ORCID ID: 0000-0003-1861-8864
2 Tokat Gaziosmanpasa Universitesi, Saglik Bilimleri Fakiiltesi, Halk Saglig1 Hemsireligi,

ORCID ID: 0000-0001-6833-5710

3 Gazi Universitesi, Hemsirelik Fakiiltesi, Halk Sagligi Hemsireligi,
ORCID ID: 0000-0002-8767-3982

* Gazi Universitesi, Hemgirelik Fakiiltesi, Halk Saghg Hemsireligi,
ORCID ID: 0000-0002-7639-0303

OZET

Afet okuryazarligi; bireyin afet sirasinda zarar azaltma, hazirlik, miidahale ve kurtarma
baglaminda bilingli kararlar vermek ve talimatlar1 takip etmek i¢in gerekli bilgilere erisme,
okuma, anlama ve kullanma becerisi olarak tanimlanmaktadir. Afete hazirlik inanci ise afet
yasama algisina, afetin algilanan siddetine, afete hazirlikli olmanin yararlarina, hazirlanmanin
oniindeki algilanan engellere, hazirlikli olmaya ve bireyin bir afetle basa ¢ikma becerisine olan
inancina gore degiskenlik gosterebilen bir kavramdir. Bu arastirma hemsirelik boliimii son sinif
ogrencilerine verilen yapilandirilmis dijital tabanli egitimin 6grencilerin afet okuryazarlik ve
afete hazirlik inang diizeyine etkisini belirlemek amaciyla randomize kontrollii caligsma olarak
planlanmistir. Bu metinde hemsirelik 6grencilerine verilen yapilandirilmig dijital tabanh
egitimin afet okuryazarlik ve afete hazirlik inang diizeyine etkisini belirlemek amaciyla yapilan
randomize kontrollii calismanin protokoliinii sunmak amaglanmistir. Tiirkiye’de bir hemsirelik
fakiiltesi son smifa kayith olan 76 6grenci (38 miidahale, 38 kontrol) ile arastirma
yiirlitiilecektir. Aragtirmada basit randomizasyon yontemi kullanilmigtir. Aragtirmada veri/¢ikti
ol¢limil, istatistik analiz ve raporlama agisindan korleme yapilacaktir. Aragtirmanin bagimli
degiskenleri hemsirelik 6grencilerinin afet okuryazarlik ve afete hazirlik inang diizeyidir.
Bagimsiz degisken ise hemsirelik 6grencilerine verilen yapilandirilmis dijital tabanli egitimdir.
Arastirma verileri kisisel bilgi formu, Afet Okuryazarligi Olgegi, Saglik Inang Modeline Dayali
Genel Afete Hazirlik Inang Diizeyleri Olgegi ile toplanacaktir. Arastirma verileri IBM SPSS V22
ve Minitab 19 programi ile degerlendirilecektir. Genellestirilmis lineer modeli ile miidahalenin
etki biliyiikliigii ortaya konulacaktir. Bu aragtirma i¢in iiniversiteden etik kurul izni, fakiilte
dekanligindan kurum izni alinmis olup TUBITAK 1002-A tarafindan desteklenmektedir.
Yapilandirilmig dijital tabanli egitim, toplam sekiz haftadan 15 oturumdan olugmaktadir. Bu
arastirma Ogrencilere verilen dijital tabanli egitim programinin afet okuryazarlifi ve afete
hazirlik inancina etkisinin belirlenmesine yardimer olacaktir. Elde edilecek sonuglar, afet
yonetimine iliskin farkindalik temelli miidahalelerde sistematik bir yaklagim saglayacaktir. Bu
bildiri ile arastirmanin protokolii sunulacaktir.

Anahtar Kelimeler: Afet okuryazarligi, hemsirelik 6grencileri, afet hemsireligi, afet yonetimi
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THE EFFECT OF STRUCTURED DIGITAL-BASED EDUCATION GIVEN TO
NURSING STUDENTS ON DISASTER LITERACY AND DISASTER
PREPAREDNESS BELIEF LEVELS: RANDOMIZED CONTROLLED STUDY
PROTOCOL

ABSTRACT

Disaster literacy is defined as an individual's ability to access, read, understand and use the
information necessary to make informed decisions and follow instructions related to mitigation,
preparedness, intervention and rescue during a disaster. Disaster preparedness belief is a
concept that can vary depending on the perception of experiencing a disaster, the perceived
severity of the disaster, the benefits of being prepared for a disaster, the perceived barriers to
being prepared, being prepared and the individual's belief in their ability to cope with a disaster.
This research was planned as a randomised controlled trial to determine the effect of structured
digital-based education given to senior nursing students on students' disaster literacy and
disaster preparedness beliefs. This text aims to present the protocol of the randomised controlled
trial conducted to determine the effect of structured digital-based education given to nursing
students on disaster literacy and disaster preparedness belief levels. The research will be
conducted with 76 students (38 intervention, 38 control) enrolled in the final year of a nursing
faculty in Tiirkiye. The trial used simple randomisation. The study will be blinded in terms of
data/outcome measurement, statistical analysis and reporting. The dependent variables of the
study are the disaster literacy and disaster preparedness beliefs of nursing students. The
independent variable is the structured digital-based education given to the nursing students. The
research data will be collected using the Personal Information Form, Disaster Literacy Scale
and General Disaster Preparedness Belief Levels Scale based on the Health Belief Model. The
research data will be analysed using IBM SPSS V22 and Minitab 19 programs. The effect size
of the intervention will be reported using the generalised linear model. This study has received
approval from the University Ethics Committee, institutional approval from the Dean's Office,
and is supported by TUBITAK 1002-A. The structured digital-based training consists of 15
sessions over a total of eight weeks. This study will help to determine the effect of the digital-
based education program given to students on disaster literacy and disaster preparedness beliefs.
The results will provide a systematic approach to awareness-based disaster management
interventions. The protocol of the research will be presented in this paper.

Keywords: Disaster literacy, nursing students, disaster nursing, disaster management
1. GIRIS

Son on yilda 2,6 milyardan fazla insan deprem, tsunami, toprak kaymasi, kasirga, sicak
hava dalgasi, sel veya siddetli soguk hava gibi dogal olaylardan etkilenmistir (WHO, 2022).
Tiirkiye afetler acisindan riskli bir iilkedir ve depremlerde insan kaybi agisindan diinyada
liciincl, etkilenen insan sayis1 agisindan sekizinci sirada yer almaktadir (AFAD, 2022a). Bu
nedenle tiim diinyada ve iilkemizde afetlere hazirlik ve farkindalik kavramlari deger
kazanmaktadir. Afetlere hazirlik ve farkindalik siireglerini degerlendirmede afet okuryazarlig:
onemli bir yaklagim olarak karsimiza ¢ikmaktadir. Afet okuryazarligr bireyin afet sirasinda
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zarar azaltma, hazirlik, miidahale ve kurtarma baglaminda bilingli kararlar vermek ve
talimatlar1 takip etmek i¢in gerekli bilgilere erisme, okuma, anlama ve kullanma becerisi olarak
tanimlanmaktadir (Brown vd., 2014; Caliskan & Uner, 2021; Caliskan & Uner, 2022). Bu
baglamda bireylere farkindalik saglamak ve afet riskini en aza indirmek igin afet
okuryazarliginin artirilmasi 6nem tagimaktadir.

Afet okuryazarligi kavrami lilkemizde heniiz yeni olsa da farkindalik ¢calismalar1 devam
etmektedir. Afet ve Acil Durum Yonetimi Baskanligi (AFAD) tarafindan Afetlere Hazir
Tiirkiye i¢in “Okulum Afete Hazir Yarismas1”, “Tiim Tiirkiye’de Deprem Ani, Cok-Kapan-
Tutun Tatbikat1”, “Afet Farkindaligi Konulu Kisa Film Yarigmasi”, Afet Farkindalik
Egitimleri” gibi gesitli etkinlik ve farkindalik ¢alismalan yiiriitilmektedir (AFAD, 2022a).
AFAD, 2021 yilmi Afet Egitim Yili ve 2022 yilim1 Afet Tatbikat Yili olarak belirlemistir
(AFAD, 2022b). Ulkemiz genelinde diizenlenen bu tiir etkinlikler énemli olmakla birlikte
toplumsal farkindaligin istenilen diizeyde olmadigi sdylenebilir. Geng vd. (2022) yaptigi
caligmada Tiirk toplumunun yaridan fazlasinin afet okuryazarliginin yetersiz/sinirli oldugunu
saptamigtir. Toplumsal farkindalik olusturmaya yonelik bahsedilen etkinliklerin devam
etmesinin yani sira bilin¢lendirme faaliyetleri kapsaminda egitim programlarinin diizenlenmesi
de 6nem tasimaktadir.

Ulusal diizeyde yapilan farkindalik ¢alismalari ile bireyleri potansiyel olarak zararli bir
davranis1 degistirmeye tesvik etmek i¢in afet hazirlik inancimi belirlemek onemlidir. Afete
hazirlik inanci; afet yasama algisina, afetin algilanan siddetine, afete hazirlikli olmanin
yararlarina, hazirlanmanin 6niindeki algilanan engellere, hazirlikli olmaya ve bireyin bir afetle
basa ¢ikma becerisine olan inancina gore degiskenlik gosterebilmektedir (Inal vd., 2018).
Toplumsal diizeyde afetlere hazirlik tartisilirken bireylerin hem afete hazirlik inanglarinin hem
de afet okuryazarlik diizeylerinin saptanmasi gerekmektedir (Inal vd., 2018; Caliskan & Uner,
2022). Bireylerin afete hazirlik inanglarini ve afet okuryazarlik diizeylerini saptamak genel
afete hazirlik risklerine uyum ve hafifletme, motivasyonunu artirmanin yani sira genel afete
hazirlik i¢in davranis degistirme stratejilerini tesvik etmede 6n plana ¢ikmaktadir. Bu noktada
ilk olarak hedef alinacak grup geng niifus olmalidir. Genglerin afete hazirlik inanglarini ve afet
okuryazarlik diizeylerini belirlemek, afete yonelik yapilan toplumsal caligmalara ve afet
sirasinda olusan acil yonetime destek saglayacaktir (Avcr vd., 2020). Bu amag dogrultusunda
iiniversite 0grencileri ile yapilan bir ¢alismada 6grencilerin genel afete hazirlik inanglarinin
daha 6nceden afetlerle ilgili egitim almaya, okulda acil durum/afet plan1 hakkinda bilgi sahibi
olmaya, acil durum/afetlere hazirlikli olmaya ve okulda acil durum/afet durumunda toplanma
noktasim bilme durumlarina gore farklihk gosterdigi saptanmistir (Ertugrul & Unal, 2020).
Universite 6grencileri ile yapilan bir baska ¢alismada genel afete hazirlik inang alt boyutlart
olan algilanan duyarlilik, algilanan yarar, algilanan engeller, eyleme gegciriciler ve 0z
yeterlilikler arttikga dgrencilerde psikolojik saglamhigin da arttigi belirlenmistir. Ogrencilerin
afetlere kars1 duyarhliklarini, eyleme gegiricilerini, 6z yeterliliklerini artiracak egitim
programlarinin psikolojilerini de olumlu yonde etkileyecegi saptanmistir (Gokkaya, 2022).
Caligmalar tiniversitelerde acil durum ve afet yonetimi ile ilgili yapilandirilmis egitim
programlarinin diizenlenmesini, ders miifredatlarinda yer almasini, afislerin, brosiirlerin,
simiilatorlerin kullanilmasini ve afete hazirlik amacl tatbikatlarin yapilmasini 6nermektedir
(Ertugrul & Unal, 2020; Goékkaya, 2022). Ozellikle afette gorev alacak saglik personelinin
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egitilmesi ve bu egitimlerin mezuniyet dncesi asamadan bagslayarak mezuniyet sonrasinda da
diizenli olarak yiriitiilmesi gerekmektedir. Saglik alanindan mezun olacak geng¢ niifusun
afetlerle ilgili bilgi ve biling diizeylerinin tespit edilmesi ve afet farkindaliginin artirilmasi afet
stirecinin yonetiminde daha etkili olmalarin1 saglayacaktir. Bu nedenle saglik sisteminin en
temel meslek grublarindan biri olan hemsirelerin, mezuniyet Oncesinden baslayarak afet
farkindalig1 ve afet siireci yonetimine yonelik egitimler ile donatilmalar1 gerekmektedir (Avci
vd., 2020; Toraman Konal 2023).

Uluslararasi literatiir incelendiginde afet farkindaligi ve afet siireci yonetimine yonelik
verilen egitimlerde farkli yontemlerinin etkinliginin denendigi ¢aligmalar goriilmektedir. Bu
egitim yaklasimlar1 ¢ogunlukla bilgisayar temelli e-6grenme ve mobil oyun (Tsai vd., 2015a;
Tsai vd., 2020; Ma vd., 2021; Nopembri vd., 2021; Hosseini vd., 2022; Laurensia vd., 2022;
Tsai vd., 2015b; Yan, 2021; Hu vd., 2022a; Zou vd., 2022; Hu vd., 2022b) miidahaleleri
seklinde gergeklestirilmistir. Kaptan ve Yilmaz’in (2013) Tiirkiye’de yer alan e-6grenme
aglarinin afet egitimi ve yonetimi iizerindeki etkisini degerlendirdikleri bir calismada,
Tiirkiye’de kullanilan e-6grenme aglarinin halen sinirly, ilkel oldugunu ve iyi bir afet yonetimi
icin kokli bir e-0grenme ortaminin uygulamasina ihtiya¢ oldugunu saptamislardir.

Zou vd. (2022) bilgi okuryazarlik, teknik ozellikleri ve uygun kosullarimi bilme
durumunun, afet acil durum bilgisi i¢in e-6grenmeyi benimseme ve 6grencilerin §grenme
performansi tlizerinde olumlu ve anlamli bir etkiye sahip oldugunu saptamistir. Hosseini vd.
(2019) hemsirelik dgrencilerinin kriz yonetimine iligkin bilgi ve becerilerini afet ve kriz oyunu
temelli miidahalenin vaka temelli yonteme gore daha etkili bir sekilde gelistirdigini saptamistir.
Laurensia vd. (2022) yaptiklar1 ¢alismada ise, Microsoft Sway tabanli etkilesimli e-modiil
kullaniminin 6grencilerin afet okuryazarligi becerilerini gelistirmede gecerli ve oldukca etkili
oldugunu saptamustir.

Ogrenme siirecinde ¢oklu miidahaleler bir araya getirildiginde daha hizli ve kalict
etkinin olacagi on goriilmektedir. Egitim ve bilgi teknolojisinin gelismesinden yola ¢ikarak
planlanan bu ¢alismada yapilandirilmis dijital tabanl egitim miidahalesi olusturulmustur. Hem
dijital diinyanin avantajlarindan hem de Ogrenciyi aktif tutmak adma aktif 6grenme
yontemlerinden yararlanilarak miidahale programi yapilandirilmigtir. Son zamanlarda dijital
tabanli 6gretim akademisyenlerin siirekli olarak ilgisini ¢gekmektedir. Bu nedenle geleneksel
(klasik) oOgretime goOre bariz avantajlart olup olmadigi arastirmaya deger konudur. Afet
yonetimine iliskin egitimler tip, hemsirelik gibi boliimler ve acil tip teknisyenligi gibi
programlara uygulanmaktadir. Saglik isgiiciiniin 6nemli bir boliimiinii olusturan meslek tiyesi
olan hemsirelerin lisans siirecinde afet okuryazarligi ve afete hazirlik inang¢ diizeyinin
gelistirilmesi onemlidir. Planlanan ¢alismada, hemsirelik boliimii son sinif 6grencilerine verilen
yapilandirilmis dijital tabanli egitimin 6grencilerin afet okuryazarlik ve afete hazirlik inang
diizeyine etkisini belirlemek amaglanmistir.

Arastirmanin Hipotezleri;

Hi-1: Yapilandirilmis dijital tabanli egitim verilen girisim grubundaki hemsirelik 6grencilerinin
afet okuryazarlig diizeyi kontrol grubuna gore farklidir.

H1-2: Yapilandirilmis dijital tabanli egitim verilen girisim grubundaki hemsirelik 6grencilerinin
afete hazirlik inang diizeyi kontrol grubuna gore farklidir.
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2. YONTEM

2.1. Arastirmanin Tiirii
Bu arastirma tek merkezli paralel grup 6n test son test randomize kontrollii bir ¢alisma
olarak planlanmistir (Cizelge 1).

Cizelge 1. Arastirmanin PICOST a gore tamim

PICOST Calismamizdaki tanim

Caligma grubu (Population) Hemgirelik 6grencileri

Miidahale (Intervention) Yapilandirilmig dijital tabanli egitim

Karsilagtirma (Comparison) Hemgirelik 6grencileri

Sonuglar (Outcome) Afet farkindalik diizeyi ve afet okuryazarlik diizeyi
Calisma deseni (Study design) Randomize kontrollii deneysel ¢alisma

Zaman (Time) 2023-2024 bahar donemi

2.2. Arastirmanin Yapilacag Yer ve Ozellikleri

Bu arastirma Tiirkiye’nin bir {iniversitesinin Hemsirelik Fakiiltesinde okuyan hemsirelik
son smif dgrencileri ile gergeklestirilecektir. Bu béliimde 2023-2024 Egitim Ogretim yilinda
toplam 1040 6grenci kayithidir. Son sinifta ise 235 6grenci bulunmaktadir. Boliimde 46 dgretim
eleman1 gorev yapmaktadir. Hemsirelik boliimii son smif 6grencileri arastirmanin hedef ve
caligma grubunu olusturmustur.
2.3. Calisma Grubuna Dahil Edilme Kriterleri

e Hemsirelik boliimii programina kayitli olmak

e Tiirk¢e konusup, Tiirk¢eyi anlayabilmek

e En az baslangig seviyesinde Ingilizce biliyor olmak

¢ Bilgilendirilmis onam formunu imzalamis olmak
2.4. Calisma Grubu Dislama Kriterleri

e Daha 6nce dijital tabanli herhangi bir afet egitim programina katilmis olmak

e Sekiz hafta slirmesi planlanan dijital tabanli afet egitim programina st liste iki kez

katilmamak

2.5. Orneklem

Laurensia vd.’nin (2022) calismasindaki veriler dikkate alinarak miidahale grubunun afet
okuryazarlik durumuna etkisinin yiiksek oldugu (d=0.5) belirlenmistir ve analizlerde G-Power
3.1.9.7 programi kullanilarak %95 giiven (1-a)), %95 test giicii (1-p), d= 2 etki biyiikligii ile
alimmasi1 gereken minimum 6rneklem biiyiikliigii 14 kisi olarak hesaplanmistir (Laurensia vd.,
2022). Programin ikinci sonug ciktist olan afet hazirlik inanci dikkate alinarak da 6rneklem
hesaplanmugstir. Ciris ve Yildirim’in (2022) ¢alismasindaki veriler dikkate alindiginda miidahale
grubunun afet hazirlik inanct durumuna etkisinin yiiksek oldugu (d=0.9) belirlenmistir ve
analizlerde G-Power 3.1.9.7 programi kullanilarak %95 giiven (1-a), %95 test giicii (1-p), d=
0.9 etki biiylikliigii ile alinmasi gereken minimum O&rneklem biiyiikligli 68 kisi olarak
hesaplanmistir. Referans alinan makalede 6rneklemde %10 kayip oldugu goriilmiistiir (Ciris &
Yildirim, 2022). Calisma icin yaklasik %10 fazlas1 alinarak toplamda 76 birey (deney 38;
kontrol 38) ile calisilmasi1 hedeflenmistir (Gorsel 1).
GPower Protokolii;
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t tests - Means: Difference between two independent means (two groups)
Analysis: A priori: Compute required sample size

Input: Tail(s) = Two
Effect size d = 0.9
a err prob = 0.05
Power (1-B err prob) = 0.95
Allocation ratio N2/N1 =1
Output: Noncentrality parameter 6 = 3.7107951
Critical t = 1.9965644
Df = 66
Sample size group 1 = 34
Sample size group 2 = 34
Total sample size = 68
Actual power = 0.9550867
Uygunlugu degerlendirme (n= ?)
l , Dislananlar (n=7)

Randomizasyon (n=76)

| l

Yapilandinimig Dijital Tabanh Egditim Kontral Grubu (n=38)
Alan Grup (n=38)

| |

Arastirma ekibi tarafindan hazirlanan Herhangi bir girisimde bulunmama
yapilandinimis sekiz hafta strecek 15 (Calisma sonucunda egitim icerigi
oturumdan olusan dijital tabanh egitim hakkinda bilgilendirme toplantisi ve
programini gerceklestirme arastirmada kullanilan materyallerin
takdimi)

l l

Analiz (n=7) Analiz (n=7)

Analizden cikarlanlar (n=7) Analizden cikanlanlar (n=7)

Gorsel 1. Consort Diagram

2.6. Randomizasyon ve Korleme

Ogrencilere calisma hakkinda bilgi verilecek ve onamlar1 alindiktan sonra 6n test
yapilacaktir. Bireylerin  belirlenen sayida gruplara atanmasinin  yapilmasi igin
https://www.random.org/ sitesinden yararlanilmigtir. Bagimsiz bir istatistik uzmani tarafindan
gruplara atanmig bireylerin isimleri, ait olduklar1 gruba gore kaydedilmis liste bilgisi girigsimler

CONFERENCE BOOK Academy Global Publishing House 31




 CONFERE,
& 5,

WCADE
Ja',rq/
8
T

0

2
£

baslamadan Once arastirmacilara iletilmistir. Boylece randomizasyonun iki sart1 olan rastgele
atama ve atamanin gizlenmesi (kor teknik) saglanmistir.

Aragtirmacilar yapilandirilmis dijital tabanli egitimi bireylere kendileri verecektir.
Arastirmada miidahalenin dogas1 geregi katilimcilar (stirdiiriilebilirligi tehlikeye girebilecegi
icin) ve arastirmaci (uzmanlik gerektiren programi uygulayacagi icin) agisindan korleme
yapilamayacaktir. Arastirmada veri/giktt Olclimii, istatistik analiz ve raporlama agisindan
korleme yapilacaktir.

2.7. Verilerin Toplanmasi ve Veri Toplama Araclar:

Randomizasyon oncesi yapilmasi planlan 6n testler bireylerin yazili onamlar1 alindiktan
hemen sonra, son testler ise ¢alismanin sekizinci haftasinda arastirmacilar tarafindan google
form araciligiyla uygulanacaktir (Cizelge 2). Veri toplama formu olarak kisisel bilgi formu,
Afet Okuryazarhig1 Olgegi ve Saglik inang Modeline Dayali Genel Afete Hazik Inang Diizeyleri
Olgegi kullanilacaktir.

Cizelge 2. Verilerin toplanmasinda uygulama takvimi

Olciim araclari Baslangic 8.Hafta
Miidahale | Kontrol Miidahale | Kontrol
Grubu Grubu Grubu Grubu

Kisisel Bilgi Formu v v

Afet Okuryazarlik Olcegi v v v v

Saglik Inang Modeline Dayali Genel Afete v v v v

Hazirlik Inang Diizeyleri Olgegi

2.7.1. Kisisel Bilgi Formu

Arastirmacilar tarafindan literatiir dogrultusunda olusturulan bu formda toplam sekiz soru
vardir (Caliskan & Uner, 2021; Zou vd., 2022; Laurensia vd., 2022; Geng vd.,2022). Formda
bireylerin yas, cinsiyet, afet ile ilgili mobil uygulama kullanma durumu, sosyal medyada afet
ilgili kurum/kuruluglar1 sayfalarim takip etme durumu, AFAD goniilliisii olma durumu, afet
cantas1 bulundurma durumu, aile afet plani varligi durumu, deprem sigortasi yaptirma durumu
bilgisi yer almaktadir.

2.7.2. Afet Okuryazarhg Olcegi

Caliskan ve Uner (2022) tarafindan, 18-60 yas aras1 kisilerde afet okuryazarligim
degerlendirmek amaciyla gelistirilmis 6z bildirime dayali bir dlgektir. Olcegin zarar azaltma,
hazirlik, miidahale ve iyilestirme yapilar1 ele alinarak kavramsal cergcevesi olusturulmustur.
Olgek afetlerle ilgili karar verme ve uygulama ile ilgili bilgi edinme becerilerini (erisme,
anlama, karar verme ve uygulama) dlgmektedir. Olgekte toplam 61 madde yer almakta her
madde 1-5 arasinda (1-Cok =zor, 2-Zor, 3-Kararsizim, 4-Kolay, 5-Cok kolay)
puanlandiriimaktadir. Olgekten almabilecek toplam puan 61-305 arasinda olup puan arttikga
afet okuryazarlik diizeyinin arttigi anlamina gelmektedir. Hesaplama kolaylig1 acisindan
toplam puan 0-50 aras1 deger alacak sekilde standardize edilmistir (Caliskan & Uner, 2022).
Olgegin Cronbach Alfa degeri 0.95°dir.

2.7.3. Saghk Inan¢ Modeline Dayali Genel Afete Hazirhk inanc Diizeyleri Olcegi

Inal ve Dogan (2018) tarafindan gelistirilen dlgegin amact Saglik Inang Modeli’ne dayali
bireylerin acil duruma/afete hazirhk davranislarini, tutumlarini  ve inanglarim
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degerlendirmektir. Olgege 18 yas ve iizeri bireyler katilabilmektedir. Olgekte toplam 31 madde
ve 6 alt boyut (algilanan duyarlilik=6 madde, algilanan ciddiyet=3 madde, algilanan yarar=3
madde, algilanan engeller=6 madde, eyleme geg¢iriciler=5 madde, 6z yeterlilik=8 madde) yer
almaktadir. Maddeler 1-5 arasinda puanlanmaktadir (1-Kesinlikle katilmiyorum, 2-
Katilmryorum, 3-Kararsizim, 4-Katiliyorum, 5-Kesinlikle katiliyorum). Olgekte 14 tane
olumsuz madde bulunmaktadir (4., 6., 8., 13., 14., 15., 16., 17, 18., 19., 23., 25., 26. ve 30.
madde). Olgekten almabilecek toplam puan 31-155 arasinda olup puan arttikca afete hazirlik
inang diizeyinin artti§1 anlamina gelmektedir. Olgegin Cronbach Alfa degeri 0.86’dir.
2.8. Arastirmanin Degiskenleri

Arastirmanin bagimli degiskenleri hemsirelik 6grencilerinin afet okuryazarlik ve afete
hazirlik inang diizeyidir. Bagimsiz degisken ise hemsirelik 6grencilerine verilen yapilandirilmig
dijital tabanl egitimdir.
2.9. Veri Analizi

Veriler IBM SPSS V22 ve Minitab 19 Statistical Software ile analiz edilecektir. Verilerin
normallik dagilimi skewness kurtosis (-1.5, +1.5) degerlerine gore degerlendirilecektir
(Tabachnick & Fidell, 2013). Gruplara gore kategorik verilerin karsilastirilmasinda Yates
Diizeltmesi (expected count= 5-25) istatistiklerinden faydalanilacaktir. Grup ve zamana gore
Olcek skorlarinin karsilastirilmasinda genellestirilmis lineer modeli ile yapilacaktir. Analiz
sonuclari nicel veriler i¢in ortalama + standart sapma seklinde, kategorik veriler i¢in frekans ve
ylizde seklinde sunulacaktir. Arastirmada istatistiksel anlamlilik p<0.05 olarak kabul
edilecektir. Cohen (1988) tarafindan onerilen etki biiytlikliigli degerleri dikkate alinarak ¢aligma
bulgular1 yorumlanacaktir. Arastirmanin sonug degiskeni, sonuglarin 6l¢limii, analiz yontemleri
ve hipotezler ¢izelge 1’de sunulmustur.

Cizelge 3. Arastirmanin sonu¢ degiskeni, sonuclarin dl¢iimii, analiz yontemleri ve hipotezler

Sonug¢ degiskeni Sonugclarin él¢iimii | Analiz yontemi | Hipotez
Yapilandirilmis dijital tabanli egitim
- . verilen girigim grubundaki
Afet okuryazarlig Afet C. Okuryazarlig: C_}enellestlrllr_nm hemsirelik ~ Ggrencilerinin  afet
Olgegi lineer modeli 9 .
okuryazarligi diizeyi kontrol
grubuna gore farklidir.
Saglik Inang Yapilandirilmis dijital tabanli egitim
Modeline Dayali Genellestirilmi verilen girisim grubundaki
Afete hazirlik inanc1 | Genel Afete Hazirlik | | SUTUmI hemsgirelik ~ &grencilerinin  afete
h ; .| lineer modeli . .
Inang Diizeyleri hazirlhik inang diizeyi kontrol
Olgegi grubuna gore farklidir.

2.10. Arastirmanin Etik Boyutu

Arastirmaya baslamadan &nce Universitesinin Etik Kurulundan (Arastirma Kod No: 2023-
1302) ve Hemsirelik Fakiiltesi Dekanligindan onay alinmigtir. Calismaya katilmay1 kabul eden
ogrencilerden yazili onam alinacaktir. Arastirmada kullanilacak olan 6l¢ek i¢in yazarlardan izin
alinmistir. Arastirma bittikten sonra arastirma ekibi kontrol grubu ile yapilandirilmig dijital
tabanli egitim icerigi hakkinda bilgilendirme toplantisi yapilacak ve arastirmada kullanilan
materyaller kontrol grubuna da verilecektir.

2.11. Miidahale ve Arastirmanin Uygulama Basamaklari
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Yapilandirilmis dijital tabanli egitim toplam sekiz haftalik bir programdir. Yedi boyuttan olusan
bu egitim programmin amaci erisme, anlama, karar verme ve uygulama {iizerine
temellendirilmistir.

Egitim programi boyutlari; (1) Afet tanim, tiirleri, afet 6ncesi hazirlik, afet ve acil durum aile
plani hazirlig1 gibi konularin yiiz ylize interaktif egitim yontemleri ile sunumu, (2) Afet ve acil
durum Oncesi sonrasi ilk dakikalar ve yapilacaklar, afet sonrasi iyilestirme ¢aligmalari ve AFAD
goniilliisti olma gibi konularin yiiz yiize interaktif egitim yontemleri ile sunumu, (3) AFAD’1n
hazirladig1 e-devlet iizerinden bireylerin girebilecegi uzaktan egitim kapisinda olan ¢evrimigi
egitim programi, (4) AFAD’in Afete Hazir Tiirkiye Projesi tanitimi ve egitimi, (5) Mobil
uygulama tanitimlar1 ve uygulamalari, (6) Bilgisayar simiilasyon oyun tanitimi ve uygulamasi,
(7) Film gosterimi ve filmin analizi, (8) Afet tatbikati ve hazirlik siirecidir. Sekiz haftalik bu
miidahale 15 farkli oturumda ve her oturum 40 dk siirecek sekilde yiiriitiilmesi planlanmistir.
Sadece yedinci hafta film saati olan oturumun yaklagik 150 dk stirecegi 6n goriilmektedir.

3. SONUC

Bu metin hemsirelik 6grencilerine verilen yapilandirilmig dijital tabanli egitimin afet
okuryazarlik ve afete hazirlik inang diizeyine etkisini belirlemek amaciyla yapilan randomize
kontrollii ¢aligmanin bir protokoliidiir. Bu aragtirma ile 6grencilere verilen dijital tabanli egitim
programinin afet okuryazarligi ve afete hazirlik inancina etkisinin belirlenmesine yardimci
olunacaktir. Elde edilecek sonuclar, afet yonetimine iliskin farkindalik temelli miidahalelerde
sistematik bir yaklasim saglayacaktir. Uluslararas1 ¢agri olan siirdiiriilebilir kalkinma
amaglarini (4. hedef: nitelikli egitim ve 13. hedef: iklim eylemi) karsilayacagi diistiniilmektedir.
Ayrica AFAD’1in c¢alismalarim1 ve farkindalik egitimlerini goriiniir hale getirmesi acgisindan
degerlidir. Afet farkindaligini artirmak, afet risklerine karsi giic olusturmak icin Tiirkiye’de
belirlenmis olan “2021 Afet Egitim Yili”, “2022 Afet Tatbikat Yili” ana temalariin
yayginlastirilmasina da katki saglayacaktir.
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HAKKINDA FARKINDALIGININ VE TUTUMLARININ BELIRLENMESI
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OZET

Amac: Bu arastirma, toplum arasinda Mpox hakkindaki farkindalig, belirli bilgiyi ve endiseyi
aragtirmay1 ve ayrica olasi iliskili faktorleri bulmay1 amaglamaktadir.

Yontem: Nicel yontemle yapilan arastirmada veri toplama yontemi olarak yiiz ylize ve
cevrimici anket formu kullanilmistir. Arastirmada kullanilan anket formu alan yazindan
faydalanilarak aragtirmacilar tarafindan olusturulmustur. Formda, toplumun Mpox hakkinda

bilgisini 6lgen on bir yargi ifadesi ile Mpox ve olasi asis1 i¢in tutumunu 6lcen alt1 yargi ifadesi
yer almaktadir.

Bulgular: Arastirma bulgularinda halkin hastalik hakkinda bilgi diizeyinin diisiik oldugu,
edinilen bilgilerin kaynaginin ise ¢gogunlukla internet ve sosyal medya oldugu ve dolayisi ile
bilgi kirliligi oldugu belirlenmistir. Son olarak toplumun hastalig1 yeteri kadar 6nemsemedigi,
hastalik riskine karsin ¢ekimser bir tutum sergiledigi, olasi as1 i¢in ise olumsuz bir tutuma sahip
olacag belirlenmistir.

Sonuc¢: Sonug olarak, erken tan1 ve enfeksiyon kontrolii, bulagsmay1 azaltmada ve hastalik
morbiditesini diisiirmede kritik bilesenlerdir; bu nedenle, Mpox hakkinda halkin farkindaligini
artirmak ve insanlar arasinda daha fazla yayilmanin nasil sinirlanacagina dair yararli 6nerilerde
bulunmak biiylik bir énem tasimaktadir. Asilama da dahil olmak {izere 6nleyici tedbirlerin
kabuliinti artirmak, enfeksiyonu ve hastaligin gelismesini 6nlemeye yardimci olabilmektedir.
Ihmal edilmis bir hastalik olarak Mpox, genel niifus tarafindan yaygin olarak bilinmesi ve
anlagilmas1 Onceligine sahip olmalidir; bu baglamda, farkindaligin ve bilginin
degerlendirilmesi, uzmanlarin kamuoyunu tarafsiz bir sekilde yararli ve dogru bilgileri
yakalamaya yonlendirmesi i¢in ¢ok dnemlidir.

Anahtar Kelimeler: Salgin Yo6netimi, Bulasicit Hastalik, Mpox, Tutum, Farkindalik.
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1. GIRIS

Her gecen giin hizla kiiresellesen diinyada olumlu gelismeler kadar olumsuz gelismeler de ¢ok
hizl1 bir sekilde yayilmaktadir. Bu baglamda en tehlikeli yayilim gosteren durum bulasici
hastaliklardir. Biiyiikk pandemi siirecini yeni atlatmis ve hala kalintilar1 ile miicadele eden
diinya, bugiin "Mpox" olarak isimlendirilen yeni bir salgin hastalik riski ile kars1 karsiya
kalmistir. Diinya Saglik Orgiitii'niin 2022 isimlendirme giincellemesinden dnce tarihsel olarak
"maymun ¢igegi" olarak bilinen "Mpox" Poxviridae virlis ailesine ait bir
Ortopoksviriis Zoonotik Maymun Cigegi viriisliniin neden oldugu zoonotik bir viral ve bulasici
hastaliktir (Rainey et al., 2024). Cesitli hayvanlardan izole edilen Poxviridae viriisleri biiyiik,
zarfli, ¢ift sarmalli DNA viriisleridir (Joklik, 1968). Poxviriislerin baslica konakgilar
kemirgenler, tavsanlar ve insan olmayan primatlardir; bunlar zaman zaman insanlara bulasarak
insandan insana bulasmay1 kolaylastirmaktadir (Haller et al.,, 2014). Ortopoksviriis
cinsi ayrica oliimciil ¢igek hastaliginin etkeni olan variola viriisiinii de igermektedir (JeZek et
al., 1987; McCollum & Damon, 2014).Maymun ¢icegi viriisii ilk olarak 1958'de Singapur'dan
gonderilen arastirma maymunlarinda tanimlanmistir ve hastaligin 'maymun c¢icegi' olarak
adlandirilmasinin muhtemel nedeni de bu durumdur (Cho & Wenner, 1973). Mpox’un
insanlardaki belirtileri ¢igek hastaligina nispeten benzerdir; fakat 6liim orani daha diistiktiir
(Jezek et al., 1987; McCollum & Damon, 2014) .

Mpox ‘un baslica etkisi Orta ve Bati Afrika'da olmasina ragmen hastalik kentsel alanlara
yayilmis ve tropikal yagmur ormanlarinin yakininda da yaygin goriilmiistiir. Bu kiiresel halk
saglig sorunu Afrika bolgeleriyle sinirl degildir; endemik olmayan iilkelerde de Mayis 2022
gibi yakin bir tarihte ortaya ciktigi kanitlanan Mpox vakalar1 Diinya c¢apinda yayilmaya
baslamistir (Kaler et al., 2022). DSO Genel Direktorii, 23 Temmuz 2022'de ¢ok sayida iilkeyi
etkileyen Mpox (maymun ¢igegi virlisii) salgininin uluslararasi endise uyandiran bir halk saglig
acil durumu oldugunu ilan etmistir (Organization, 2022). 18 Agustos 2022 itibariyle, DSO'ye
94 {iye tilkeden toplam 39.110 dogrulanmig vaka (12 6liim dahil) bildirilmistir (Organization &
Organization, 2022).

Mpox, enfeksiyonunun kulugka siiresi genellikle 5 ila 21 giin arasindadir (Guzzetta et al., 2022;
Miuraet al., 2022). Enfekte kisiler, semptomlarin baslangicindan cilt dokiintiisii goriilene kadar
ve yeni cilt olusana kadar hastalig1 yayabilmektedir. Arastirmalar, baz1 kisilerin semptomlari
yasamadan 1-4 giin 6nce bulasici olabilecegini de gostermektedir. Mevcut salginda, bulasict bir
kisiyle cinsel temas veya yakin ten temasinin baskin bulasma yolu oldugu diisiiniilmektedir

(Thornhill et al., 2022). Mpox hastaliginin bulgular1 6ncelikle deri ve mukozada goriilmektedir;
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ancak diger sistemik sekelleri de icerebilmektedir. Mpox viriisiiniin en sik tutuldugu bolge
genital bolgedir (Kyaw, 2022; Thornhill et al., 2022). Mpox’un ilk belirtileri arasinda ates, kas
agrilar1 ve bogaz agris1 bulunmakta; ardindan kasintili veya agrili dokiintii, bag agrisi, sismis
lenf diigiimleri ve yorgunluk goriilmektedir (Cheema et al., 2022). Bazi kisilerde oral {ilser ve
tonsilit gibi orofaringel lezyonlarda goriilebilmektedir; ayn1 zamanda konjonktivit ve blefarit
gibi goz semptomlar1 ve Oksiiriik gibi iist solunum yolu semptomlar1 yaygin olarak
goriilmektedir (Damon, 2011). Klinik belirtilerin ¢esitliligi 6nemlidir ve Mpox
enfeksiyonunun multisistemik dogasini vurgulamaktadir.

Sonug olarak, erken tani ve enfeksiyon kontrolii, bulasmay1 azaltmada ve hastalik morbiditesini
diistirmede kritik bilesenlerdir (Cash-Goldwasser, 2022; Kaufman et al., 2023). Bu nedenle,
mpox hakkinda halkin farkindaligin1 artirmak ve insanlar arasinda daha fazla yayilmayi nasil
sinirlayacaginiza dair yararli onerilerde bulunmak biiyiik bir 6nem tasimaktadir. Toplumda
hastaliklarin 6nlenmesi ve kontrolii i¢in toplumsal farkindalik ve bilgi ¢ok onemlidir (Ren et
al., 2023). Asilama da dahil olmak {izere Onleyici tedbirlerin kabuliinii artirmak, enfeksiyonu
ve hastaligin gelismesini dnlemeye yardimci olabilmektedir (Aouissi et al., 2022; Pan et al.,
2022). ihmal edilmis bir hastalik olarak Mpox, genel niifus tarafindan yaygin olarak bilinmesi
ve anlasilmasi onceligine sahip olmalidir; bu durum kamu is birligini tesvik etmeye, hastalik
onleme ve kontroliinde toplum capinda c¢abalar1 giiclendirmeye yardimer olacaktir. Bu
baglamda, farkindalifin ve bilginin degerlendirilmesi, uzmanlarin kamuoyunu tarafsiz bir
sekilde yararl ve dogru bilgileri yakalamaya yonlendirmesi i¢in ¢ok 6nemlidir. Yakin tarihteki
caligmalar saglik ¢alisanlari, tiniversite 6grencileri arasinda Mpox bilgisini degerlendirmistir ve
bu ¢aligmalarda tatmin edici olmayan bilgi diizeyleri ve bosluklar tespit edilmistir (Jairoun et
al., 2022; Ren et al., 2023; Sallam et al., 2022). Galle ve ark. yaptig1 arastirmada da Italyan
yetiskinlerinde Mpox konusunda diistik diizeyde endise tespit etmislerdir (Galle et al., 2022).
Kiiresel salgin ve iilkeler arasinda kalabalik niifus goz oniine alindiginda, genel niifustaki kamu
endisesini aragtirmak gerekmektedir (Ren et al., 2023). Nitekim COVID-19 salgini sirasinda
yapilan arastirma, insanlarin sik1 kontrol 6nlemlerinden (6rnegin, siki ev karantinasi, toplanma
yasagil), ekonomik durum ve insanlarin giinliik rutinleri iizerindeki olumsuz etkilerinden
kaynakli endise yasadiklari ve bu durumun da insanlarin ruh saghgmi etkiledigini
gostermektedir (Tee et al., 2020).

Toplum temelli bir ankete dayanan bu calisma, Tiirk vatandaslar1 arasinda Mpox hakkindaki

farkindaligi, belirli bilgiyi ve endiseyi arastirmay1 ve ayrica olast iligkili faktorleri bulmay1
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amaclamaktadir. Bu arastirmanin, toplum diizeyinde Mpox'un 6nlenmesinde ve kontrol agini

giiclendirmek i¢in basa ¢ikma stratejileri sunmakta yardimci olmasi hedeflenmektedir.

2. YONTEM

Kesitsel tipteki arastirma nicel yontemle yapilmistir. Toplumun Mpox hakkindaki
farkindaligini, bilgi diizeyini ve endisesini belirlemeyi ve ayrica olas iliskili faktorleri bulmay1
amaclayan arastirmanin problem climleleri soyledir:

P1: Toplum Mpox hakkinda yeteri kadar bilgi sahibi midir?

P2: Toplum Mpox hastalig1 konusunda endiseli midir?

P3: Toplum Mpox i¢in olas1 asty1 kabul etmekte midir?
Arastirma amaci ve problem ciimlelerine bagli olarak alan yazindan faydalanilarak
aragtirmacilar tarafindan; katilimcilarin hastalik hakkinda farkindaliklarini ve bilgi diizeylerini
belirlemeye yonelik on yargi ifadesi hazirlanmigtir. Ayni sekilde toplumun Mpox hastaligina
yaklagimini, olasi salgina yonelik endige ve tutumunu belirlemeye yonelik dort, ileride hastalik
icin as1 gelistirilirse tutumlarinin ne olacagina dair ise iki yargi ifadesinden olusan bir anket
formu hazirlanmistir.
Arastirmanin veri toplama siireci ¢evrimici ortamda kolayda drnekleme yontemi ile 10.09.2024
ile 15.09.2024 tarihleri arasinda gergeklestirilmistir. Arastirmaya baslanmadan 6nce Sivas
Cumhuriyet Universitesi Etik kurulundan izin aligmistir. Ayn1 zamanda katilimcilardan yazih
izin alinmstir.
Arastirmanin evrenini Tiirkiye’de yasayan yetiskin bireyler olusturmaktadir. Orneklemin dlgek
madde sayisinin en az bes veya on kati olmasi (Tezbasaran, 1997; DeVellis ve Thorpe, 2022,
p. 65) oOnerilmekte olup, calismada bu kosula bagl olarak en az 100 kisiye ulasilmasi
hedeflenmistir. Bu kapsamda 10.09.2024-15.09.2024 tarihleri arasinda goniilli olarak
caligmaya katilmay1 kabul eden 150 hasta arastirmanin 6rneklemini olusturmustur.
Calismaya katilma kriterleri, 18 yasin1 doldurmus yetiskin bireyler olmasi, okuma yazma bilen
bireyler olmasi, katilimcilarin ¢alismaya katilmay1 kabul etmesi ve anket formlarini tam olarak
doldurmasi, olarak belirlenmis olup, eksik isaretleme yapan kisiler ¢alisma disinda tutulmustur.
Veri toplama asamasinda Helsinki Bildirgesi’nde belirtilen kurallara riayet edilmistir.
Arastirmadan elde edilen veriler IBM SPSS istatistik paket programinda parametrik testler ile

degerlendirilmistir.
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3. BULGULAR

Arastirma sonucunda elde edilen bulgular bu boliimde sirasi ile sunulmustur.

Cizelge 1. Katihmcilara Ait Demografik Veriler

Cinsiyet n % Yas n %

Kadin 96 64,0 18-25 35 23,3
Erkek 54 36,0 26-35 77 51,3
Meslek n % 36-45 20 13,3
Ogrenci 34 22,7 46-55 18 12,1
Ev Hanimm 17 11,3 Egitim Durumu n %

Saghk Calisam 55 36,7 Orta Okul-Lise 17 11,4
Egitim Sektorii 17 11,3 On Lisans 47 31,3
Diger 27 18,0 Lisans 60 40,0
Toplam 150 100 Lisansiistii 26 17,3

Katilimcilarin  yaklasik 3/2°si kadinlardan olusmaktadir. Yaslart agirlikli olarak 26-35
arasindadir. Yaklasik 3/1°1 saglik ¢calisanidir. Egitim diizeyleri ise 6n lisans ve lisans agirliklidir.

Cizelge 2. Katihmeilarin Hastalik ile Tlgili Farkindahklar

Yarg ifadesi Verilen Cevap n %
Internet 123 31,61
Sosyal Medya 94 24,16
M . Haberler 92 23,65
ayml}n Clgegi 3 Saglik Kurumu 34 8,74
hastaligi hakkindaki o
. Bilgim yok 20 5,14
bilgi kaynaklari . .-
Makale /kitap vb. Bilimsel yayinlar 10 2,57
Es-dost 10 2,57
Egitim Kurumu 6 1,54
Cilt dokiintiileri 113 37,17
Ates, yorgunluk, bas agrisi, kas agrilar1 ve sirt agrisi 88 28,94
Hastahigin en sik Biiyiimiis lenf nodlar1 (lenfadenopati) 58 19,07
goriilen semptomlari Solunum sistemi hastalik semptomlar1 (bogaz agrisi, burun 25 8.22
tikaniklig1 veya 6ksiiriik) '
Bilgim yok 20 6,57
Hasta kisinin dokiintiileri veya viicut sivilari ile direk temas
. 98 21,92
etme ile bulasir
Bulasic1 dokiintii ve viicut sivilarina temas etmis giysi, ¢arsaf
o . 92 20,58
M L gibi esyalara dokunma ile bulasir
X aymun C{Qegl d Yakin fiziksel temasta bulunma ile bulagir 84 18,80
:;:::;nt:luli;u:z:n 0?11211'1 Uzun siireli yakin temas ile bulagir 83 18,56
smay Damlacik (solunum) yoluyla bulagsmaktadir. 53 11,85
Bilgim yok 20 4,47
Sadece cinsel iligki ile bulagir. 17 3,80
Insandan insana bulasmaz. 0 0

Katilimeilarin yarisinin hastalik ile ilgili bilgi kaynaginin internet ve sosyal medya oldugu
belirlenmistir. Giivenilir kaynaklardan bilgiye erisim orami diisiiktiir. Internet ve sosyal
medyada dogru bilgi kadar yanlis bilgilendirme de s6z konusudur. Bilgi kaynaginin giivenilir
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olmasi tedbirlerin dogru alinmasi, endisenin dogru diizeyde tutulmasi noktasinda 6nem arz
etmektedir. Hastaligin sik goriilen semptomlarindan en fazla yiizdeye sahip olan semptom cilt
dokiintiileridir; onu ates, yorgunluk, bas agrisi, kas agrilar1 ve sirt agris1 takip etmektedir.
Biiytimiis lenf nodlar1 (lenfadenopati) ise ¢ok az yiizdeye sahiptir. Bulas yolu olarak en yiiksek
yiizdeye sahip olan ifadeler, “Hasta kiginin dokiintiileri veya viicut sivilari ile direk temas etme
ve “bulasici dokiintii ve viicut sivilarina temas etmis giysi, ¢arsaf gibi esyalara dokunma” olarak

belirlenmistir.

Cizelge 3. Katihmeilarin Hastahlk Hakkinda Bilgi Diizeyi

n %
1. "Maymun Cigegi" isimli Evet 50 33,3
hastalig1 ilk defa duyuyorum. Hay1r 100 66,7
Evet 51 34,0
2. Maymun Cicegi hastaligi ’
hakkm)(lla bil; sgaf(fibiyim. : Haytr 20 133
Kismen 79 52,7
o5 bul ) Evet 146 97,3
iéi?g;n Cigegi bulasic1 bir Hayir 1 0.7
Bilgim Yok 3 2,0
Hayvandan insana bulagmaz. 5 3,3
4. Maymun Cigegi viriisiiniin Sﬁ:tde'ce maymunlardan bulasir. 2 1,3
hayvanlardan insanlara bulagsma Bilgim yok 41 213
sekli nasildir? Enfekte hayvanlarla t.emaﬁ e:[me \./e"bu
hayvanlardan elde edilen tiriinleri tiiketme 102 68,0
ile bulasir.
Kulucka doneminde bulastirirlar 22 14,7
Semptom baslangicindan itibaren
dokintiileri iyilesip yeni cilt tabakasi 56 373
5. Hasta kisilerin bulas riski tamamen olusana kadar viriisii ’
hastaligin hangi evresindedir? bulastirabilirler
Bilgim Yok 61 40,7
Sadece semptomlarin agir seyrettigi bir
. 11 7,3
kag giin i¢inde bulastirirlar.
6. Maymun Cicegi viriisii Evet 100 66,7
"Cicek" hastaligina benzer Hayir 4 2,7
enfeksiyon olusturmaktadir. Bilgim Yok 46 30,7
7. Maymun Cicegi viriisiiniin Evet 26 17,3
a.SISI V};I"dll‘. w Hayr % 36,7
Bilgim Yok 69 46,0
8. Cigek asisina sahip olan Evet 78 52,0
bireyler, maymun ¢icegi Hayir 14 9,3
virlisiine kars1 da korunmaktadir.  Bilgim Yok 58 38,7

Katilicilarin neredeyse 3/2’si hastalig ilk defa duydugunu ifade etmistir. Hastalikla ilgili

bilgisini oldugunu sdyleyenler ise azinliktadir;

fakat hastaligin bulasici

oldugunu

bilmektedirler. Hayvandan bulagsma yolunu c¢ogu katilimci dogru ifade etmistir. Hastaligin
bulagsma zamanu ile ilgili olarak ise bilgi eksikligi vardir. Asi ile ilgili bilgileri de eksiktir.
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n %

LM cesi hastalis Evet 45 30,0

S T Hayr 27 180

e“ 1 c?‘lveoumcu oldugunu Kismen 65 433
diisiiniiyor musunuz? o

Bilgim Yok 13 8,7

y M :ce5i hastalis biiviik Evet 49 32,7

g (epiden,pandem gibi ) Y % 187

Salin (epiceril, pandet & Kismen 61 40,7
olusturma riski tagimaktadir. o

Bilgim Yok 12 8,0

3 M ice5i hastalisimd Evet 47 31,3

o D A 0

y ' Kismen 46 30,7

Kendimi direk karantinaya alirim (izole ederim). 30 20,0

Cevremdeki kisi ve hayvanlarla yakin temas1 kesip,
gerekli 6nlemleri alip en yakin saglik kurulusuna 108 72,0

4. Maymun ¢icegi semptomu basvururum.
goriirseniz ne yaparsiniz? Bulasici oldugunu diisiinmedigim i¢in herhangi bir 3 20
onlem almam. '
Semptomlar agirlagincaya kadar bir sey yapmam. 9 6,0
Diger 0 0
As1 olurum. 9 6,0
5. Maymun Cigegi i¢in asi Cicek asis1 korunma igin yeterlidir, bagka asiya gerek 7 47
tretilirse a1 ile ilgili fikriniz ne  yok. '
olur? Hizlh gelistirilen asilan giivenli bulmuyorum. 63 42,0
Artik higbir agiya giivenim kalmadi. 71 473
Hemen as1 olurum 12 8,0
6. As1 zorunlu olursa tepkiniz ne Son ana kadar beklerim 63 42,0
olur? As1 olmamak i¢in direnirim 59 39,3
Dava acarim. 16 10,7

Katilimcilarin hastaliga karsi tutumlari incelendiginde hastalig1 yeteri kadar 6nemsemedikleri,
salgin riski oldugunu genel olarak diisiinmedikleri goriilmektedir. Hastalik hakkinda endise
diizeylerinin orta seviyede oldugu goriilmiistiir. Hastalik durumunda ¢ogunlugunun bilingli
davranacagi belirlenmistir.

Katilimeilarin asiya yaklasimi incelendiginde ise asiya giivenmedikleri ve as1 olmaktan
kagindiklart goriilmektedir.

4. TARTISMA SONUC VE ONERILER

Toplumun Mpox hakkindaki farkindaligini, bilgi diizeyini ve endisesini belirlemeyi ve ayrica
olasi iliskili faktorleri bulmay1 amaclayan arastirma sonuglarina gore; giivenilir kaynaklardan
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bilgiye erisim orani diigiiktiir. Jairoun ve arkadaslarinin 2022 yilinda yaptig1 arastirmada da
katilimcilarin biiyiik ¢ogunlugunun bilgiyi sosyal medyadan 6grendigi belirtilmistir (Jairoun et
al., 2022). Bilgi kaynagmin giivenilir olmasi tedbirlerin dogru alinmasi, endisenin dogru
diizeyde tutulmasi noktasinda 6nem arz etmektedir. Bilgi kaynaklarinin bilgi diizeyi tizerindeki
etkisi Ozellikle onemlidir, ¢linkii saglik profesyonellerinden, arastirma makalelerinden ve
kitaplardan bilgi alanlarin, medyadan, aileden ve arkadaslardan bilgi alanlara kiyasla daha
yiiksek bilgi puanlarina ulastigi gosterilmistir (Alshahrani et al., 2022). Bu kapsamda saglik
bakanliginin hastalik ve siire¢ hakkinda toplumu dogru bilgilendirmek iizere es zamanli TV
programlar1 planlamasi, kamu spotu olusturmasi 6nem arz etmektedir. Bu durum toplum
bilincini artiracak, salginla miicadelede toplumu merkeze alacak gereksiz panigin Oniine
gececektir.

Katilimcilar hastaliin sik goriilen semptomlari hakkinda yeterli bilgiye sahip degildir. En fazla
katilim orani cilt dokiintiileri iken onu; ates, yorgunluk, bas agrisi, kas agrilar1 ve sirt agrisi
takip etmektedir. Bilylimiis lenf nodlar1 (lenfadenopati) ise ¢ok az ylizdeye sahiptir. Oysa
hastalig1 ¢igek hastalig1 ve sugiceginden ayiran en 6nemli belirti lenfadenopatidir (Tepetas ve
Sungur, 2022: 552).

Katilimcilarin  asiya yaklasimi incelendiginde asiya giivenmedikleri ve asi olmaktan
kacindiklar1 sonucuna ulasilmistir. Galle ve arkadaslar1 2022 yilinda yaptiklar1 arastirmada
katilimcilarin biiyiik bir ¢ogunlugunun asiya giivenmediklerini ve asiya pozitif bakan kesimin
de Mpox enfeksiyonu hakkinda daha fazla okuyan ve arastirma yapan kisiler oldugunu
belirtmistir (Galle et al., 2022). Tam tersi Paparini ve arkadaglar1 2022 yilinda yaptigi
arastirmada yiiksek oranda asiya kars1 yaklasimin pozitif oldugu sonucuna ulasmistir (Paparini
etal., 2023). COVID-19 ve agilama ile ilgili yanlis bilgi ve bilgi eksikligi olmasinin asiya karsi
giiveni zedelemis olabilecegini diisiindiirmektedir. Mpox viriisii i¢in lisansl tedavilerin hentiz
yaygin olarak mevcut olmadig1 diisiiniildiigiinde asilama veya enfekte hastalarla temastan
kaginma gibi dnleyici tedbirler insanlarin bu salgini 6nlemek i¢in kullanabilecegi tek aractir
(Galle et al., 2022; Weinstein et al., 2005). Ancak, bu tiir tedbirlerin uygulanmasi ve kabul
edilmesi yeterli risk bilgisi ve farkindalig1 gerektirmektedir.

Katilimeilar hastaligin bulas yollar ile ilgili olarak da yeterli bilgi sahibi degildir. Mpox
salgminin agirlikli olarak escinsel, biseksiiel ve erkeklerle seks yapan erkekler niifusunda
meydana geldigi géz oniline alindiginda, bu cinsel yonelimlere sahip bireylerin bu hastalik
hakkinda genel niifustakilerden daha 1yi bilgiye sahip olmasit miimkiin olabilir ve bu yoniin
derinlemesine arastirilmasi gerekmektedir.

Mpox salgininin 6nlenmesinin 6nemli bir yonii, yakin zamanda vakalarin kaydedildigi yerlerde,
salgin bolgelerin de farkindaligi artirmak ve daha az riskli davranislari tesvik etmektir. Temel
bilginin saglanmasi ve farkindaligin olusturulmasi halkin gerekli onlemleri kendilerinin
almasini saglayacaktir ve hastalifin yayilmasini ve artisin1 siirlayarak saglik otoritelerinin
yiikiinii hafifletecektir
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OZET

Mikotoksinler, Aspergillus, Penicillium ve Fusarium gibi mantarlarin belirli nem ve sicaklik
kosullar1 altinda iirettigi sekonder metabolitlerdir. Aflatoksinler (AF), Aspergillus tiirleri
tarafindan {iretilen bir tiir mikotoksin olup, gida, yem, tahil iiriinlerinde tespit edilebilir ve halk
saglig1 acisindan biiylik bir tehdit olusturur. Bunlar arasinda en toksik olani aflatoksin B1'dir
(AFBI1). AFB1 maruziyeti, insanlarda ve hayvanlarda kronik inflamatuar hastaliklar,
kardiyovaskiiler hastaliklar, nérodejeneratif hastaliklar ve kanser de dahil olmak {izere ¢esitli
saglik risklerine yol acar. Bu derlemede AF maruziyetinin merkezi sinir sistemi iizerindeki
norotoksik etkileri ile ilgili glincel bilgilerin biraraya getirilerek maruziyetin engellenmesinin
Onemini vurgulanmaya calistik. Cok sayida c¢alismada mikotoksin maruziyetinin glial
hiicrelerin sag kalim durumunu ve islevini degistirerek ndrotoksisite yarattigi gosterilmistir. In
vivo ve in vitro calismalar, hiicresel oksidatif stresin mikotoksinler ve metabolitlerinin
olusturdugu sitotoksisitenin dogrudan mekanizmasi oldugunu gostermistir. Yine glial
hiicrelerde ATP ve kalsiyum diizenlenmesinin, mikotoksinler tarafindan tetiklenen
mitokondriyal disfonksiyonun bir sonucu olarak bozularak serbest radikal olusumunda, DNA
hasarinda, hiicre apoptozunda ve nekrozda biliylik Ol¢iide rol oynadigr gosterilmistir.
Hipokampiis norogenezi {izerine yapilan bir calismada ise AFB1'e maruz kalan hayvanlarin
hipokampiis ve frontal korteksinde piramidal hiicre tabakasi kalinliginda 6nemli bir azalma
oldugu gosterilmis. Ozetle AFB1'in glial hiicrelerin temel islevlerini ve diizenleyici
kapasitelerini bozarak noérotoksik etki gdsterdigini ve tarimsal iirlinlerdeki AFB1 diizeylerini
diistirmenin temel ihtiyacin1 daha da vurgulamaktadir. Tiirkiye’de yapilan ¢aligmalar uygun
kosullarda iglem gormeyen findik, antep fistig1 ve kuru incir gibi liriinlerde AF diizeylerinin
belirlenen standartlardan daha yiiksek oldugunu gostermektedir. Cevresel kosullara bagli olarak
tarimsal {riinlerde AF'lerin olusumunun etkilendigi gozoniine alindiginda tiiketicilerin
maruziyetini azaltmak i¢in bu tarz gida iiriinleri rutin olarak kontrol edilmelidir.

Anahtar Kelimeler: Aflatoksin, norotoksisite, mikotoksin, kuru incir, findik

NEUROTOXIC EFFECTS OF AFLATOXINS ON THE CENTRAL NERVOUS
SYSTEM

CONFERENCE BOOK Academy Global Publishing House 48




| LONFERE,,
& 5,

WCADE
w@
'Y
T

0

2
£

ABSTRACT

Fungi like Aspergillus, Penicillium, and Fusarium produce mycotoxins when exposed to certain
humidity and temperature. Mycotoxins produced by Aspergillus species are aflatoxins (AF).
They threaten public health and are found in food, feed, and grain. Aflatoxin B1 (AFBI1) is the
strongest toxin. Human and animal exposure to AFB1 causes chronic inflammatory conditions,
cardiovascular disorders, neurodegenerative diseases, and cancer. This review updates
knowledge of the neurotoxic effects of AF on the central nervous system and emphasizes the
importance of preventing it. Multiple studies show that mycotoxins cause neurotoxicity by
altering glial cell viability and activity. In vivo and in vitro research shows that mycotoxins and
their metabolites cause cellular oxidative stress. New research shows that mycotoxins cause
mitochondrial dysfunction, which impairs glial cell ATP and calcium regulation. Free radicals,
DNA damage, and cell apoptosis and necrosis result from this dysfunction. The pyramidal cell
layer in the hippocampus and frontal cortex of animals exposed to AFB1 was thinner in a study
on hippocampus neurogenesis. In general, AFB1 harms the nervous system by interfering with
glial cell functions and regulation. Thus, reducing AFB1 in agricultural products is crucial.
According to Turkish research, unprocessed hazelnuts, pistachios, and dried figs contain
harmful levels of AF. Since environmental factors affect AF development in agricultural
products, regular inspections are recommended to reduce consumer exposure.

Keywords: Aflatoxin, neurotoxicity, mycotoxin, dried figs, hazelnuts

GIRIS

Mikotoksinler, Aspergillus, Penicillium ve Fusarium gibi mantarlarin belirli nem ve sicaklik
kosullarr altinda tirettigi sekonder metabolitler olarak tanimlanmaktadir. Bu toksinler kiiresel
olarak halk saglig1 i¢in 6nemli bir risk olusturmaktadir ve Avrupa Birligi Gida ve Yem i¢in Hizli
Uyan Sistemi'nde (RASFF) en yiiksek risk kategorisi olarak siniflandirilmistir. Yillik RASFF
raporunda, mikotoksinler genellikle ilk 10 tehlike arasinda yer almaktadir. Ayrica, Tiirkiye'nin
de icinde bulundugu Akdeniz Bolgesi'nde kuraklik siddetinde artis, yagista azalma ve

sicakliklarda artis nedeniyle, 6zellikle bu bolgede mikotoksin kontaminasyonu artmaktadir.
(Aytekin Sahin et al., 2024)

Kurutulmus meyveler diinya capinda yaygin olarak tiiketilen saglikli atistirmaliklardir ve ayrica
saklanmas1 ve dagitilmasi kolaydir. Her mevsimde mevcuttur ve ultra islenmis atistirmaliklara
gore daha saglikli alternatiflerdir. Ek olarak, kurutulmus meyveler yiiksek diizeyde diyet lifi,
temel vitamin ve mineraller igerdiklerinden saglikli beslenme i¢in Onemlidir. Beslenme
kilavuzlar1 giinde bes porsiyon sebze ve meyve tiiketilmesini dnermektedir ve genellikle bunun
bir porsiyonunun (yaklasik 30 g) kurutulmus meyve olmasi tesvik edilmektedir. Ancak
kurutulmus meyveler yiiksek seker igerigi, toplama yontemi ve kurutma kosullar1 nedeniyle kiif
ve aflatoksin (AF) olusumuna kars1 hassastir. Kurutma sirasinda meyvenin toprakla temasi ve
cevreden gelen boceklerin istilast nedeniyle kontaminasyon riski artmaktadir. Ayrica Tiirkiye,
Amerika Birlesik Devletleri ile birlikte diinyanin kurutulmus meyve (kuru iiziim, kayisi, incir
ve erik gibi) tedarik liderlerinden biridir. Bu nedenle mikotoksin diizeylerini analiz etmek ve
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potansiyel diyet maruziyetini degerlendirmek 6nemlidir. Ek olarak, yakin tarihli bir ¢calisma,
mikotoksin kontaminasyonunun Pakistan, iran ve Tiirkiye'den kaynaklanan kurutulmus
meyvelerde digerlerinden daha yiiksek oldugunu bulmustur. Bu nedenle 6zellikle bolgemizde
bu mikotoksinlerin meydana getirdigi saglik sorunlarini anlamak oldukc¢a 6nemlidir. (Aytekin
Sahin et al.,, 2024)Cogu iilkede, tarim iriinlerinin bir mikotoksin olan AF’lerle
kontaminasyonunu O6nlemek icin kati diizenlemeler bulunmaktadir. Ancak, diizenleyici
kuruluslarda her zaman tolere edilebilir bir diizey bulunmakta olup, bireylerin yasam tarzlarina
bagl olarak, siradan 6gilinlerde nispeten diisiik miktarlardan zaman zaman ytiiksek seviyelere
kadar AF'ler bulunabilir.(Mehrzad et al., 2017)

AF'ler, Aspergillus parasiticus ve Aspergillus flavus tarafindan {iretilen bir tiir mikotoksin olup,
gida, yem, Cin bitkisel tibbi, tahil iiriinlerinde tespit edilebilir ve halk saglhigi giivenligi
acisindan biiyiik bir tehdit olusturur. Bunlar arasinda en toksik olan1 aflatoksin B1'dir (AFB1).
AFB1 maruziyeti, hem insanlarda hem de hayvanlarda kronik inflamatuar hastaliklar,
kardiyovaskiiler hastaliklar, nérodejeneratif hastaliklar ve kanser de dahil olmak {izere g¢esitli
saglik risklerine yol acar. (Dai et al., 2024) AFB1'in kan dolasimina veya ortama yayilmasinin
ardindan, bu son derece lipofilik mikotoksin hiicrelere kolayca girebilir ve giiclii bir oksidan
molekiile (AFB1-8,9-epoksit) metabolize olarak oksidatif stresi tetikleyebilir. Dolayisiyla,
kontamine bir 0giin tliketerek AFBl'e maruz kalindiktan sonra, bu toksin kolayca kan
dolasimma girer ve kan-beyin bariyerini gecerek beyne niifuz edebilir ve burada yerlesik
hiicrelere zarar verebilir. (Mehrzad et al., 2017) Mikotoksinlerin etki mekanizmasi, asir1 reaktif
oksijen tiirleri (ROS), oksidatif stres, mitokondriyal disfonksiyon, apoptoz, otofaji ve asir1
inflamatuar yanut ile iligkilidir. Kan-beyin bariyerini gecen toksinler, glial hiicreleri dogrudan
etkileyebilir, mikroglia ve astrositlerin aktivasyon durumunu degistirebilir, boylece beyinde
inflamasyona yol acgabilir, kan-beyin bariyerini bozabilir ve sinaptik iletim siirecini
etkileyebilir.(Song et al., 2024b)

Son zamanlarda, diisiik seviyelere maruz kalma durumunda AF'lerin bazi énemli TLR'lerin
ekspresyonunu tetikleyebilecegi, insan ve hayvanlarin ¢esitli immiin hiicrelerinde aninda
proinflamatuar yanitlar olusturabilecegi gosterilmistir ve immiin sistem hiicrelerinin AFB1'1 bir
tehlike sinyali olarak algilayabilecegi goriisii kanitlanmistir. Ayrica, AFB1'in oksidatif
metabolizmasinin, dendritik hiicrelerde, lenfositlerde ve monositlerde ¢ok diisiik dozlarda bile
aktif oldugu gosterilmistir. (Mehrzad et al., 2017)

Glinlimiiz yagam tarzina gore, diisiik dozda AFB1 maruziyetinin meydana gelme olasilig1 cok
yuksektir. AFBIl-merkezi sinir sisteminin (MSS) hiicre etkilesimleri ile diisiik AFBI1
seviyesinin ndronal progenitor hiicrelerinin (NPH'ler), glial hiicrelerin ve astrositlerin temel
sitokin profillerini nasil degistirebilecegi hakkindaki bilgi ¢ok azdir. Bir ¢calismada bir kag
norodejeneratif hastaliktaki MSS inflamatuar durumunun Onemli roliinii géz Oniinde
bulundurularak, serbest radikal iiretimi {izerindeki etkisini degerlendirmek icin AFBI
kullanilarak oksidatif stres, fare astrositlerinde ve mikroglial hiicrelerinde ve NPH'lerde
inflamatuar yanitlarin indiiksiyonu degerlendirilmis. AFB1’in mRNA diizeyinde astrositlerde
ve mikroglialarda inflamatuar yaniti ve MSS hiicrelerinden inflamatuar sitokinlerin salinimini
indiikledigi, merkezi sinir sistemi hiicrelerinde apoptozu tetikledigi ve mikroglialarda oksidatif
stresi arttirdig1 gosterilmis. (Mehrzad et al., 2017) Biz bu derlemede AF maruziyetinin merkezi
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sinir sistemi {izerindeki noérotoksik etkileri ile ilgili glincel bilgilerin biraraya getirilerek
maruziyetin engellenmesinin 6nemini vurgulanmaya c¢alistik.

ARASTIRMA VE BULGULAR

Cok sayida calisma, glial hiicrelerin, o6zellikle astrositlerin ve mikroglialarin beyin
homeostazinda, sinirsel bilgi iletimi, noéronal sag§ kalim ve noroinflamasyonda yeri
doldurulamaz merkezi roller oynadigini belirtmektedir. Dahasi, astrositler ve mikroglialar
yalnizca MSS'yi korumak i¢in en ¢ok bulunan glial hiicreler degil, ayn1 zamanda beyin hasari
ve norodejeneratif hastaliklarda, 6zellikle Alzheimer, Parkinson ve Huntington hastaliklarinda
onemli katilimeilardir. Mikotoksin kaynakli gliositotoksisite hakkinda mevcut bilgilerimiz hala
sinirlt olsa da, mikotoksin maruziyetinin glial hiicrelerin sag kalim durumunu ve islevini
degistirerek ndrotoksisite yarattigi gosterilmistir(Pei et al., 2021).

D1s uyaran sirasinda, astrositler ve mikroglia dinlenme durumunu aktivasyon durumuna
doniistiirtir, morfolojide, ¢ogalmada ve gocte degisikliklere ugrar. Glial hiicrelerin farkli
aktivasyon seviyelerine bagli olarak koruma ve hasarin ikili rollerini oynayabildigi, bunun
yalnizca beyni koruyup onarmakla kalmayip ayni zamanda MSS'ye de zarar verebilecegi
bilinmektedir. Glial hiicrelerinin aktivasyonu ve cogalmasinin, yaralanma veya iskemiden sonra
sinir dokusu onariminin mikro ortamini etkiledigi kanitlanmistir: astrositlerin ve mikroglial
hiicrelerin asir1 aktivasyonu bir yandan glial bir skar izi olusturur ve mikro damarlar1 baski
altina alirken, diger yandan sinir rejenerasyonunu etkileyen zararli sitokinler salgilama
egilimindedir. Bu sirada, aktive edilmis glial hiicreler biiyiik miktarda nitrik oksit tiretir, bu da
DNA modifikasyonunu etkiler ve noéron hasarina yol agar. Norotoksik maddelerden
kaynaklanan glial hiicrelerin hizli ve siddetli asir1 aktivasyonu, noronlar ve astrositler
arasindaki etkilesimlerde metabolik bir bozukluga yol agabilir ve siddetli beyin hastaligina
neden olabilir. {lgili literatiirler, bu siirecin Alzheimer, Huntington demansi, demiyelinizan
hastalik ve beyin travmasi seyrinde rol oynadigint dogrulamistir(Pei et al., 2021).

Astrositlerin aktivasyonu ve bagisiklik tepkilerinin proinflamasyonu, kalsiyum dengesizligini,
mitokondriyal hasari ve ndronal bozulmay1 genisletme ve noéronal 6liime katkida bulunma
egiliminde olan reaktif oksijen tiirleri (ROS) gibi oksidatif stres tirlinlerinin birikimini artirdigi
diisiiniilmektedir. GFAP ve matriks metalloproteinazlar sadece KBB'nin stabilizasyonu ve siki
baglantilari i¢in 6nemli faktorler degil, ayn1 zamanda astrosit aktivasyonunun siddetini sirasiyla
dogrudan ve dolayl olarak temsil eder. Yapilan bir calismada kemirgenlerin serebellumundaki
GFAP aktivitesinin AFB1 tarafindan hizla artirildigy, astrositlerin ¢ogalmasini ve inflamatuar
faktorlerin ve norotoksik maddelerin salinimini tesvik ettigi gosterilmistir. AFB1 uygulamasi
90 giin boyunca devam ettikce, astrosit toksisitesi ve hasar1 daha siddetli bir sekilde
indiiklenmis. Hem in vivo hem de in vitro test sonuglari, aflatoksin serbest birakildiginda frontal
korteksteki glial hiicrelerin ve ndronlarin toplam sayisinin azalacagini géstermistir(Alsayyah et
al., 2019).

Beyindeki yerlesik inflamatuar sensorler olan mikroglialarin ndronlarin hayatta kalmasinda ve
homeostazinda 6nemli bir rol oynadig: diigiiniilmektedir. Aktive edilmis mikroglial hiicreler,
noral inflamasyon ve onariminda rol oynayan M2 fenotipleri ile klasik M1 fenotipleri de dahil
olmak tizere iki fenotip gostermeye meyillidir. Giderek artan sayida kanit, mikroglialarin agirt
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aktivasyonu nedeniyle M1 ile M2 arasindaki degisen oranin, inflamasyon ve onarim arasindaki
dengeyi bozabilecegini, noroinflamatuar hasara aracilik edebilecegini ve noérodejeneratif
hastaliklar1 hizlandirabilecegini gostermistir. Bir ¢calismada, 20 ng/mL AFB1'e 24 saat maruz
kalma, insan mikroglial hiicrelerini M1 fenotipi seklinde aktive etmistir; Sonrasinda ortaya
cikan mikroglia aracili indiiklenebilir nitrik oksit sentaz (iNOS) upregiilasyonunun ise oksidatif
stresin ortaya cikmasini destekledigi gosterilmistir. Ayrica bu durumun proinflamatuar
faktorlerin (TNF-a, IL6) ve graniilosit-makrofaj koloni uyarici faktoriin (GMCSF) sentezinin
artmastyla diger dinlenme halindeki mikroglia hiicrelerini de uyardig1 gézlemlenmistir (Boche
et al., 2013).

In vivo ve in vitro calismalar, hiicresel oksidatif stresin mikotoksinler ve metabolitleri
tarafindan neden olunan sitotoksisitenin dogrudan mekanizmasi oldugunu gostermistir. ROS,
mikotoksinler tarafindan artirilir ve oksidatif strese neden olur ve ardindan proteinler, lipitler
ve kromozomlar ROS tarafindan saldiriya ugrar. Hiicre zar1 hasar goriir veya hatta lipit
peroksidasyonunun (LPO) artmasi ve antioksidanlarin azalmasiyla litik hale gelir. Oksidatif
stresin bir sonucu olarak, mitokondriyal gecirgenlik ve DNA molekiilii bozulur. Ek olarak bir
caligmada, 30 giin boyunca 20 ng/mL AFB1'in oral olarak uygulanmasindan sonra beyinde
aspartat aminotransferaz (AST), alanin aminotransferaz (ALT) ve laktat dehidrogenaz (LDH)
onemli dl¢iide salindig1 ve KBB baglantisinin 90 giin sonra tamamen yok edildigi gosterilmis.
Noronal hiicre apoptozu, niikleer yogunlagma, hiicresel vakuolizasyon, noroinflamasyon ve
nekroz bulgulart da oksidatif stresin ge¢ evresinde sistematik olarak kaydedilmis(El Golli-
Bennour et al., 2010).

Bir hiicrenin yagam dongiisiine bakildiginda hayatta kalmasi icin yeterli adenozin trifosfati
(ATP) kimyasal enerjiye doniistiirmesi gerekir. Beyindeki ‘“hiicresel enerji tesisi” olan
mitokondriler, oksidatif fosforilasyon (OXPHOS) yoluyla stirekli bir ATP tedariki saglar (Dai
et al., 2018).Mitokondriler ayrica sinir hiicrelerinde asir1 kalsiyum birikimini Onleyebilir ve
apoptozisin diizenlenmesinde 6nemli bir rol oynar. Glial hiicrelerde ATP ve kalsiyum
diizenlemesinin, mikotoksinler tarafindan tetiklenen mitokondriyal disfonksiyonun bir sonucu
olarak bozuldugu kanitlanmistir ve bu da serbest radikal olusumunda, DNA hasarinda, hiicre
apoptozunda ve nekrozda biiyiik 6l¢iide rol oynadig1 gosterilmistir(Islam et al., 2018).

Hiicre dongiisti duraklamastyla ilgili ¢alismalar ayrica, mikotoksine siirekli maruziyetten sonra
glial hiicrelerin hayatta kalma oraninin azalmasinin nedenlerini de ortaya koymustur. Akis
sitometrisi analizi, AFB1 ile muamele edilen insan astrositlerinin ¢ogalmasinin, upregiile
edilmis Bax, Bak ve sitokrom c (Cyt-c) ile iligkili olan alt GO/G1 asamasinda inhibe edildigini
gostermistir(Park et al., 2020).

AFBl'e maruz birakilan gebe sicanlarda yavrularin hipokampiisiiniin ndrogenezi ilizerine
yapilan bir calismada, yavrularda hipokampal nérogenezin ciddi sekilde bozuldugunu, AFB1'e
maruz kalan hayvanlarin hipokampiis ve frontal kortekste piramidal hiicre tabakasi kalinliginda
onemli bir azalma oldugu gosterilmis. AFB1'in bu etkilerini Aril hidrokarbon reseptorleri
iizerinden endoplazmik retikulum (ER) stresine neden olarak gergeklestirdigi ve ortaya ¢ikan
ER stresinin hipokampustaki néronlarin apoptozuna yol actig1 gosterilmis. (Song et al., 2024a)
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Yapilan baska calismalarda insan mikroglia hiicrelerinde AFB1 maruziyeti, TLR'ler, MyD8S8,
NF-kB ve CxCr4 gibi ¢esitli proinflamatuar molekiillerin gen ekspresyonunun
upregiilasyonuna neden oldugu ve ayrica kaspaz-3/7 aktivitesiyle hiicre 6liimiinii zamana baglh
bir sekilde tetikledigi gosterilmis. SH-SYSY noroblastoma hiicrelerinde, diisiik AFB1 dozunun
dopamin ve BIII Tubulin ndronal belirteglerinin floresan ekspresyonunu bozdugu ve ayrica
hiicre dongiisiinde ve hiicre dongiisii ve noronal farklilagsma ile iligkili ¢esitli genlerin mRNA
ekspresyonunu degistirdigi gosterilmis. (Frangiamone et al., 2024)

Yine ¢ok diisiik AFB1 dozlarinin sigan beyinlerine olan etkilerinin incelendigi bir ¢calismada,
serebral kortekste piramidal hiicre yapilarinin bozuldugu ve kan damarlarinin tikanmasiyla
karakterize histopatolojik hasarlarin ortaya ¢iktig1 gosterilmis. Ek olarak ayni ¢alismada, AFB
anksiyete ve depresyon benzeri davraniglari tetikledigi, ayn1 zamanda beyindeki oksidatif stresi
ve inflamasyon parametrelerini de artirdig1 gosterilmis (Aytekin Sahin et al., 2022)

Ayni hayvan modelleriyle yapilan, 28 giinliik AFBI1 intoksikasyonunda, korteks ve
hipokampiiste asetilkolin, dopamin ve serotonin seviyelerinin 6nemli 6l¢iide diistiigii ve toksine
maruz kalmanin, antioksidan enzim aktivitesinin gii¢lii bir sekilde inhibisyonuyla NO ve MDA
seviyelerini artirdig1 gosterilmis. Ayrica, inflamasyon ve apoptozisin net bir sekilde
indiiklendigi bu calismada da tespit edilmis olup oksidatif ozellikleri nedeniyle, AFB1
norodejeneratif hastaliklarin baslangiciyla iligkilendirilmistir. (Kasem et al., 2022). Sican
hipokampiisiinde, toksine 42 giin maruz kalma durumunda ise yalnizca doku histopatolojik
degisiklikleri ve inflamasyona degil, ayn1 zamanda HDL, insiilin ve glisemi konsantrasyonunda
da giiclii bir artisa neden oldugu gosterilmig(Ibrahim et al., 2022). En uzun maruziyette, oral
AFB1 uygulamasimin farelerin lokomotor aktivitesini, mekansal 6grenmesini ve hafizasini
degistirdigi ve ayrica anksiyete benzeri bir davranisi tetikledigi gosterilmig. Uzun siire
intoksikasyona maruz kalan farelerde ayrica SOD, CAT ve GPX seviyelerinin azalmasiyla
yiksek diizeyde inflamasyon ve oksidatif stres ortaya ¢iktig1 gosterilmis(Gugliandolo et al.,
2020).

Genel olarak, oksidatif doku hasarina ek olarak, AFB1'in ¢esitli ndérotransmitter seviyelerini
diistirdiigii ve boylece hayvanlarin lokomotiv ve 6grenme yeteneklerini bozdugu dikkat
cekicidir. AFB1'in ndronal ve beyin biiyiimesi iizerindeki olumsuz etkisi de kanitlanmigtir
(Frangiamone et al., 2024)

SONUC

Beyin ortaminin homeostazisi, sinaptik bilginin iletimi, KBB'nin biitiinliigli ve ndronlarin
hayatta kalmasi, mikroglia ve astrositler dahil olmak iizere glial hiicreler tarafindan siirdiiriiliir
ve izlenir. Glial hiicrelerin canliligi ve islevi kayboldugunda, anormal glial hiicrelerle
karakterize norolojik hastaliklar ve ndronal o6lim tetiklenir. Standart alti gida ve yem
tilketiminde mikotoksin asirt dozunun ve toksikasyonunun daha sik goriilmesi nedeniyle,
mikotoksinler potansiyel norotoksin arastirmalarina kademeli olarak dahil edilmistir. Son
caligmalar AFBI1, DON, T-2, OTA, FB1 ve 3-NPA gibi mikotoksinlerin KBB'ni geg¢ebilecegini,
beyinde birikebilecegini ve MSS'nin normal diizenini bozabilecegini bulmustur(Pei et al.,
2021).
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Modern gida isleme ve satis zincirlerindeki kat1 diizenleyici kosullara ve kontrollere ragmen,
bir bireyin siradan yasaminda AF'lere ¢ok diisiik ila ara sira yliksek dozda maruz kalma olasiligi
vardir. Son zamanlarda, hayvandan insan hiicrelerine kadar ¢esitli ¢calisma modellerinde, MSS
aksesuar hiicreleri, glia ve astrositlerin 6nemi ve AFB1'in yem ve gidalarda kagiilmaz varlig
gdz Oniline alindiginda, noéral-AFB1 etkilesimlerinin incelenmesi, bu toksik/kanserojen
maddeyi, AFB1'i, potansiyel bir ndrotoksin olarak dahil etmek i¢cin daha da 6nemli hale
gelmistir. AFB1'in toksisitesi, AFB1'in bir monooksijenaz enzim sistemi tarafindan metabolize
edilmesiyle tiretilen metabolitlerden kaynaklanir ve bu da potansiyel olarak MSS'den tiiretilen
hiicrelerde oksidatif strese neden olarak normal aktivitelerini olumsuz etkiler. Bu nedenle,
multipl skleroz (MS), Alzheimer ve Huntington hastaliklar1 dahil olmak {izere nérodejeneratif
hastaliklara kars1 duyarliligin artmasina neden olabilir(Mehrzad et al., 2017).

Ozetle, yapilan calismalar AFB1'in ¢evresel olarak onemli bir diizeyinin astrositlerin ve
mikroglial hiicrelerin temel islevlerini bozdugunu ve diizenleyici kapasitelerini bozdugunu,
bunun da bu mikotoksinin hiicresel diizeydeki potansiyel
noroinflamasyon/néroimmiinotoksisitesini mekanik olarak agiklayabilecegini ve tarimsal
iiriinlerdeki AFB1 diizeylerini diisiirmenin temel ihtiyacim1 daha da vurgulayabilecegini
gostermektedir. AFB1'in MSS kaynakli hiicreler tizerindeki mRNA ve protein diizeylerindeki
bu etkileri, AFB1'in MSS inflamasyonu, enfeksiyonu ve kanseri lizerindeki etkilerinin temelini

olusturabilecek molekiiler mekanizmalarin anlagilmasina yeni kapilar agmaktadir(Mehrzad et
al., 2017).

AF’in sebep oldugu norotoksisiteden korunmanin en énemli yolu maruziyeti engellemektir.
Maruziyet agisindan bakildiginda Tiirkiye’de yapilan caligmalar zaman zaman uygun
kosullarda islem gormeyen veya bekletilmeyen findik, antep fisti1 ve kuru incir gibi iiriinlerde
AF diizeylerinin belirlenen standartlardan daha yiiksek oldugunu gostermektedir. Cevresel
kosullara bagli olarak tarimsal iirlinlerde AF'lerin olusumunun etkilendigi goézoniine alinarak
tiiketicilerin maruziyetini azaltmak i¢in bu tarz gida triinleri rutin olarak kontrol edilmelidir.
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OZET

Tetradotoksin (TTX), hem toksikoloji hem de farmakolojide 6nemli etkileri olan ¢ok yonlii bir
bilesiktir. Sodyum kanallar tizerindeki giiglii etkileri, bu molekiiliin, agr1 yonetiminden temel
norobiyolojik siireglerin agiklanmasina kadar uzanan potansiyel uygulamalara sahip, kritik bir
caligma konusu haline gelmesine neden olmaktadir.

TTX’in merkezi sinir sistemindeki molekiiler mekanizmasi, voltaj kapili sodyum kanallarini
secici olarak bloke etmesiyle karakterizedir ve bu da noronal eksitabilite ve sinaptik iletim
iizerinde belirgin etkilere yol agar. TTX'e duyarli ve TTX'e diren¢li kanallar arasindaki
etkilesim, gen ekspresyonu ve sinaptik plastisite lizerindeki asagi yonlii etkilerle birlikte,
TTX'in MSS'deki etkisinin karmasikligini vurgulamaktadir.

TTX, ozellikle balon baliginin tiiketildigi bolgelerde 6nemli bir halk sagligi sorunu teskil
etmektedir. TTX'in agir1 toksisitesi ve panzehirinin bulunmamasi, bu molekiil hakkinda egitim
ve ileri arastirmalarin ne denli gerekli oldugunu ortaya koymaktadir. TTX toksisitesinin
mekanizmalarini anlamak ve etkili yonetim stratejileri gelistirmek i¢in devam eden ¢alismalar,
balon balig1 zehirlenmesinin ve buna bagli morbidite ve mortalitenin azaltilmasinda kritik
oneme sahiptir.

Bu calismanin amaci, TTX’in molekiiler mekanizmalari, toksisite paterni ve klinik 6neminin
arastirilmasidir.

Anahtar Kelimeler: Tetradotoksin, voltaj kapili sodyum kanallari, toksisite, merkezi sinir
sistemi

ABSTRACT

Tetradotoxin (TTX) is a multifaceted compound with significant implications in both
toxicology and pharmacology. Its potent effects on sodium channels render it a critical subject
of study, with potential applications ranging from pain management to the elucidation of
fundamental neurobiological processes.

The molecular mechanism of TTX in the central nervous system is characterized by its selective
blockade of voltage-gated sodium channels, leading to profound effects on neuronal excitability
and synaptic transmission. The interplay between TTX-sensitive and TTX-resistant channels,
along with the downstream effects on gene expression and synaptic plasticity, highlights the
complexity of TTX's action in the CNS.
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TTX represents a significant public health challenge, particularly in regions where pufferfish
are consumed. The extreme toxicity of TTX, combined with the absence of an antidote,
necessitates a multifaceted approach that includes education, regulation, and research.
Continued efforts to understand the mechanisms of TTX toxicity and to develop effective
management strategies are critical in reducing the incidence of pufferfish poisoning and its
associated morbidity and mortality.

The aim of this study is investigating the molecular mechanisms, toxicity pattern, and clinical
significance of TTX.

Keywords: Tetradotoksin, Voltage-gated sodium channel, toxicity, central nervous system

1. INTRODUCTION

Tetrodotoxin (TTX) is a potent neurotoxin primarily associated with certain species of
pufferfish, particularly those within the Takifugu genus. This toxin is notorious for its ability to
block voltage-gated sodium channels (VGSCs), which are crucial for the propagation of action
potentials in neurons.

The mechanism of action of TTX involves its binding to the extracellular portion of these
sodium channels, effectively preventing sodium ions from entering the cell, which leads to a
cessation of neuronal excitability and can result in paralysis and respiratory failure (Khan et al.,
2019; Chandrasekaran et al., 2010; "Letters to the Editor", 2017). The lethality of TTX is
profound; it is estimated to be approximately 275 times more toxic than cyanide, underscoring

the critical need for awareness regarding its presence in certain marine species (Khan et al.,
2019).

The distribution of TTX in pufferfish is not uniform; it is primarily found in the ovaries, liver,
and skin, with levels varying significantly among different species and even within individuals
based on factors such as diet and environmental conditions (Park et al., 2019). The toxin is
acquired by pufferfish through their consumption of marine dinoflagellates, which produce
TTX as a secondary metabolite. This ecological relationship highlights the complex interactions
within marine ecosystems and the potential for bioaccumulation of toxins through food webs
(Chandrasekaran et al., 2010; Ferrara, 2020).

The implications of TTX extend beyond its toxicological profile; it serves as a valuable tool in
neuroscience research. For instance, TTX is frequently employed to study synaptic plasticity
and neuronal network activity by selectively inhibiting action potentials, thereby allowing
researchers to dissect the underlying mechanisms of synaptic transmission and plasticity
(Stoyanova et al., 2011; Moretto & Passafaro, 2018). This application is particularly relevant in
the context of understanding homeostatic plasticity, where TTX-induced blockade can lead to
compensatory changes in synaptic strength, providing insights into the adaptive capabilities of
neural circuits (Moretto & Passafaro, 2018). Moreover, the exploration of TTX's effects on
various biological systems has revealed its potential role in modulating inflammatory responses
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and pain pathways, suggesting avenues for developing novel therapeutic agents that harness its
sodium channel blocking capabilities while minimizing toxicity (Ferrara, 2020).

The ongoing research into the mechanisms of TTX action and its interactions with other
pharmacological agents could pave the way for innovative treatments for conditions
characterized by excessive neuronal excitability, such as epilepsy and neuropathic pain
("Letters to the Editor", 2017; Kowalska et al., 2020).

2. WHERE IS TTX FOUND?

TTX is a potent neurotoxin primarily known for its presence in certain marine organisms,
particularly in pufferfish, but it is also found in various other species across different
environments.

The distribution of TTX is not limited to a single habitat or organism; rather, it exhibits
ecological and evolutionary significance that spans multiple taxa. One of the most well-
documented sources of TTX is the pufferfish, particularly species within the family
Tetraodontidae. These fish accumulate TTX through their diet, which includes marine
invertebrates such as certain types of mollusks and crustaceans that themselves contain the
toxin.

The mechanism of TTX accumulation in pufferfish is believed to involve microbial symbionts
that produce the toxin, which is then sequestered by the fish, providing them with a potent
defense mechanism. This relationship highlights the complex interactions within marine
ecosystems, where the toxin serves as both a chemical defense for the fish and a potential
evolutionary pressure on their predators.

In addition to pufferfish, TTX has been identified in various other marine organisms, including
certain species of octopus and newts. For instance, the blue-ringed octopus, known for its
striking coloration and potent venom, contains TTX, which contributes to its lethality. Similarly,
some terrestrial organisms, such as the Japanese newt (Cynops pyrrhogaster), also produce
TTX, further illustrating the widespread occurrence of this toxin across different environments
and taxa.

The presence of TTX is not limited to marine and terrestrial vertebrates; it has also been found
in invertebrates. Certain species of gastropods, such as the marine cone snail, have been shown
to produce TTX or related compounds, which they utilize for predation and defense. This
suggests that TTX may have evolved independently in various lineages, serving similar
ecological roles across diverse biological contexts. Moreover, the ecological implications of
TTX extend beyond its role as a defensive compound. The toxin has been implicated in various
ecological interactions, including predator-prey dynamics and competition among species. For
example, the presence of TTX in pufferfish can deter potential predators, thereby influencing
the population dynamics of both the pufferfish and its predators. This dynamic illustrates the
broader ecological significance of TTX, as it shapes interactions within marine ecosystems.
TTX's impact is also evident in its pharmacological applications. The toxin's ability to block
voltage-gated sodium channels has made it a valuable tool in neuroscience research, particularly
in studies investigating synaptic plasticity and neuronal signaling. For instance, TTX is
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commonly used to induce a state of synaptic inactivity in experimental settings, allowing
researchers to explore the mechanisms underlying synaptic scaling and other forms of neural
plasticity. This application underscores the dual nature of TTX as both a natural toxin and a
research tool, highlighting its relevance in both ecological and scientific contexts. Furthermore,
the study of TTX has implications for understanding the evolutionary processes that shape toxin
production in various species. The convergent evolution of TTX in disparate taxa suggests that
the selective pressures favoring toxin production may be widespread, and potentially linked to
predation and competition.

This evolutionary perspective provides insights into the adaptive significance of TTX and its
role in shaping the ecological niches of the organisms that produce it.

3. MOLECULAR MECHANISM OF TTX

TTX is a potent neurotoxin primarily known for its ability to inhibit voltage-gated sodium
channels (NaV), which play a crucial role in the generation and propagation of action potentials
in neurons. This inhibition leads to significant alterations in neuronal excitability and synaptic
transmission, making TTX a valuable tool for studying various aspects of central nervous
system (CNS) function and pathology.

The effects of TTX on the CNS are multifaceted, influencing neuronal activity, synaptic
plasticity, and neuroinflammatory responses. One of the primary mechanisms through which
TTX exerts its effects is by blocking NaV channels, which prevents the influx of sodium ions
that is essential for action potential generation. This blockade results in a profound decrease in
neuronal excitability, which has been shown to have various downstream effects on synaptic
activity. For instance, chronic application of TTX has been associated with homeostatic
synaptic plasticity, where neurons adjust their synaptic strength in response to prolonged
changes in activity levels.

Specifically, TTX-induced blockade of spontaneous neuronal activity has been linked to an
increase in the expression of AMPA-type glutamate receptors at the postsynaptic membrane, a
process known as synaptic scaling (Chen et al., 2014; Maghsoodi et al., 2008). Moreover, TTX's
role in modulating synaptic plasticity extends to its influence on the development of neural
circuits. Researches indicate that the inhibition of spontaneous activity by TTX can lead to
increased neural outgrowth and altered synaptogenesis in developing neuronal cultures. This
suggests that activity-dependent mechanisms are critical for the proper formation and
maturation of synaptic connections during development (Stoyanova et al., 2011). In particular,
the use of TTX in experimental settings has provided insights into the relationship between
neuronal activity and synaptic formation, highlighting the importance of action potentials in
shaping neural networks.

In addition to its effects on synaptic plasticity, TTX has been shown to influence
neuroinflammatory processes within the CNS. For example, studies have demonstrated that
TTX administration can modulate the interaction between microglia and neurons following
axonal injury. Microglia, the resident immune cells of the CNS, play a vital role in responding
to neuronal damage (Yavuz & Kuru, 2024). The inhibition of neuronal activity by TTX can alter
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microglial behavior, potentially affecting their ability to clear debris and promote repair
processes in the injured spinal cord (Wu, 2024). This underscores the complex interplay
between neuronal activity and glial responses in the context of CNS injuries.

TTX's effects are not limited to synaptic transmission and neuroinflammation; it also has
implications for understanding various neurological disorders. The blockade of sodium
channels by TTX has been utilized in models of pain, epilepsy, and other conditions
characterized by abnormal neuronal excitability. For instance, TTX has been shown to alleviate
hyperalgesia in models of neuropathic pain by inhibiting the excessive firing of nociceptive
neurons (Taché & Million, 2015). This therapeutic potential highlights the relevance of TTX in
both basic research and clinical applications. Furthermore, the use of TTX in experimental
paradigms has provided insights into the mechanisms underlying memory consolidation and
retrieval. In studies involving sleep and memory, TTX has been employed to investigate the
role of neuronal reactivation during post-learning sleep, suggesting that the inhibition of NaV
channels can influence the consolidation of long-term memories (Dag et al., 2019). This
connection between TTX, neuronal activity, and memory processes emphasizes the toxin's
utility in exploring cognitive functions.

The pharmacological properties of TTX also raise important considerations regarding its safety
and potential therapeutic applications. While TTX is a potent inhibitor of NaV channels, its
toxicity necessitates careful handling and dosing in experimental settings. Understanding the
dose-response relationship and the specific NaV channel subtypes affected by TTX is crucial
for maximizing its utility while minimizing risks (Kowalska et al., 2020).

4. FUNCTIONING PATHWAY OF TTX IN CNS

TTX exerts its effects by binding to the extracellular portion of VGSCs, specifically targeting
the pore-forming alpha subunits of these channels. This binding effectively occludes the
channel, preventing sodium ions from entering the neuron, which is essential for depolarization
and the initiation of action potentials (Nieto et al., 2012). The sensitivity of different sodium
channel subtypes to TTX varies, with channels such as NaV1.1, NaV1.2, NaV1.3, NaV1.6, and
NaV1.7 being particularly susceptible to blockade by TTX (Wilson et al., 2011). In contrast,
other subtypes, such as NaV1.8 and NaV1.9, exhibit TTX resistance, allowing them to maintain
some level of excitability even in the presence of the toxin (Moraes et al., 2009).

The effects of TTX on neuronal function are profound. For instance, in the dorsal root ganglia
(DRG), TTX-sensitive and TTX-resistant sodium currents coexist, with small-diameter neurons
typically expressing both types (Zhang et al., 2013). The presence of TTX-resistant channels
allows for the maintenance of action potentials under certain conditions, which is particularly
relevant in nociceptive pathways where pain signaling is critical. This dual expression of
sodium channels highlights the complexity of neuronal excitability and the potential for
differential modulation of pain pathways by TTX (Herzog et al., 2001).

In the context of synaptic transmission, TTX's ability to block action potential-
dependent neurotransmitter release has been extensively documented. For example, studies
have shown that TTX can inhibit the release of gamma-aminobutyric acid (GABA) and
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glutamate, neurotransmitters that play pivotal roles in inhibitory and excitatory synaptic
transmission, respectively (Babateen et al., 2017). The blockade of action potentials by TTX
leads to a significant reduction in the frequency of spontaneous inhibitory postsynaptic currents
(IPSCs), demonstrating its critical role in modulating synaptic activity (Davis et al., 2003).
However, some studies suggest that certain presynaptic mechanisms may still be active in the
presence of TTX, indicating that TTX's effects are not solely limited to postsynaptic inhibition
(Dergacheva et al., 2005). Moreover, TTX has been utilized as a valuable tool in
neuropharmacological research to dissect the roles of various sodium channel subtypes in
neuronal signaling. For instance, the use of TTX in experimental setups allows researchers to
isolate the contributions of TTX-sensitive channels from those that are resistant, thereby
elucidating the specific roles of these channels in different neuronal populations (Zhang &
Gaudry, 2018). This approach has been particularly useful in understanding the mechanisms
underlying pain and hyperalgesia, where TTX-resistant channels may contribute to persistent
pain states despite the presence of TTX (Lai et al., 2004).

Recent advancements in transcriptomic profiling have further illuminated the molecular
changes induced by TTX exposure in neuronal cells. For example, studies on human cerebral
organoids have revealed that TTX exposure leads to the downregulation of genes associated
with excitatory neurotransmission, such as GRIA2, which encodes a subunit of the AMPA
receptor (Liu, 2023). This finding underscores the broader impact of TTX on gene expression
and synaptic plasticity, extending beyond immediate ion channel blockade to long-term
alterations in neuronal function. In addition to its neurotoxic effects, TTX has garnered interest
for its potential therapeutic applications, particularly in pain management. The ability of TTX
to selectively inhibit sodium channels involved in pain signaling presents a promising avenue
for developing non-narcotic analgesics (Wang & Zheng, 2023). By targeting TTX-sensitive
channels, it may be possible to achieve effective pain relief with reduced side effects compared
to traditional opioid therapies.

5. CLINICAL MANAGEMENT AND TREATMENT OF TTX TOXICITY

TTX is a potent neurotoxin that is notorious for its extreme lethality, being approximately 275
times more toxic than cyanide and significantly more potent than other well-known poisons like
strychnine and curare (Khan et al., 2019). The mechanism of TTX toxicity involves the
blockade of NaV channels, which disrupt normal neuronal and muscular function, leading to
severe clinical manifestations including paralysis and respiratory failure (Chandrasekaran et al.,
2010; "Letters to the Editor", 2017).

The clinical presentation of TTX poisoning typically begins within 20 minutes to 3 hours post-
ingestion, with symptoms escalating from gastrointestinal distress to neurological impairment
and potentially death (Quiroz et al., 2020). The epidemiology of pufferfish poisoning is
particularly concerning in coastal regions of Asia, where consumption of these fish is more
prevalent. Reports indicate that TTX poisoning is a common cause of morbidity and mortality
in these areas, highlighting the need for increased awareness and preventive measures (Khan et
al., 2019). The toxin is not only present in the flesh of the fish but is also concentrated in specific
organs such as the ovaries, liver, and intestines, which can vary depending on the species,
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breeding conditions, and environmental factors (Park et al., 2019). This variability complicates
the risk assessment for consumers, as even small amounts of improperly prepared pufferfish
can lead to severe poisoning.

In terms of clinical management, there is currently no specific antidote for TTX poisoning. The
primary treatment approach focuses on supportive care, which includes minimizing toxin
absorption and managing life-threatening complications (Quiroz et al., 2020). This may involve
the administration of activated charcoal if the patient presents early after ingestion, alongside
aggressive respiratory support, including mechanical ventilation if respiratory failure occurs
(Chandrasekaran et al., 2010). The rapid progression of symptoms necessitates prompt medical
intervention, as the window for effective treatment is limited. The lack of an antidote
underscores the importance of preventive strategies, particularly in regions where pufferfish
consumption is culturally significant. Public health initiatives aimed at educating communities
about the risks associated with pufferfish consumption, as well as the importance of proper
preparation techniques, are essential (Khan et al., 2019; Papadaki et al., 2022). Additionally,
regulatory measures to monitor and control the sale of pufferfish in markets can help mitigate
the risk of poisoning incidents.

Research into the toxicological properties of TTX continues to evolve, with studies examining
the biochemical pathways affected by the toxin and potential therapeutic avenues for managing
its effects. For instance, understanding the binding affinity of TTX to sodium channels may
lead to novel approaches in developing treatments or preventive measures ("Letters to the
Editor", 2017). Furthermore, there is ongoing investigation into the ecological impacts of
invasive pufferfish species, which may exacerbate the risks associated with TTX poisoning in
new environments (Papadaki et al., 2022).

6. CONCLUSION

TTX is a multifaceted compound with significant implications in both toxicology and
pharmacology. Its potent effects on sodium channels render it a critical subject of study, with
potential applications ranging from pain management to the elucidation of fundamental
neurobiological processes.

TTX serves as a critical tool in neuroscience research, providing insights into the fundamental
mechanisms of neuronal excitability, synaptic plasticity, and neuroinflammatory responses. Its
ability to inhibit voltage-gated sodium channels has far-reaching implications for understanding
both normal CNS function and the pathophysiology of various neurological disorders.

The molecular mechanism of tetrodotoxin in the central nervous system is characterized by its
selective blockade of voltage-gated sodium channels, leading to profound eftects on neuronal
excitability and synaptic transmission. The interplay between TTX-sensitive and TTX-resistant
channels, along with the downstream effects on gene expression and synaptic plasticity,
highlights the complexity of TTX's action in the CNS.

TTX represents a significant public health challenge, particularly in regions where puftferfish
are consumed. The extreme toxicity of TTX, combined with the absence of an antidote,
necessitates a multifaceted approach that includes education, regulation, and research.
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Continued efforts to understand the mechanisms of TTX toxicity and to develop effective
management strategies are critical in reducing the incidence of pufferfish poisoning and its
associated morbidity and mortality.
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OZET

Internet bireylerin, birgok alanda kolaylikla bilgiye ulastiklar1 bir platform haline gelmistir.
Teknolojinin gelismesi ve yayginlagsmasi ile bireylerin internete ulagsacaklari mobil cihaz, tablet
veya bilgisayara ulagsma imkanlarini arttirmistir. Sayisiz kaynak bulunan internette dogru bilgi
ve kaynaga ulagsmakta bir yetkinlik gerektirmektedir (1-3). Bireylerin ¢ok kisa siirede sayisiz
bilgi kaynagina ulasabildikleri bir ortamda neyin dogru oldugunu degerlendirebilecek
yetkinlige sahip olmalar1 6nem tasimakta olup, tam da bu noktada e-saglik okuryazarligi
karsimiza g¢ikmaktadir (4). Elektronik Saglik okuryazarligi, “elektronik ortamda bulunan
kaynaklardan saglik ile ilgili bilgiler arama ve bulma, bulunan bilgiyi anlayabilme ve
degerlendirebilme, bu degerlendirme sonucunda da edinilen bilgilerle herhangi bir saglik

~ 199

problemini ele alip ¢6ziime kavusturabilme yetenegi” olarak tanimlanmaktadir (5).

Internet ortaminda saglikla ilgili bilgi arama faydali amagclara hizmet ederken diger taraftan
bireylerin kendi sagliklar i¢in daha fazla endiselenme, korkma gibi davranislara yol acarak
asir1 ve tekrara kacan aramalara neden olmaktadir. Bu agir1 tekrara kagan aramalar siberkondri
kavramu ile ifade edilmekte olup bu durum bireylerde anksiyete ve strese yol agmaktadir (6).
E-saglik okuryazarlik diizeyi yiiksek bireylerin dogru bilgi kaynaklarina ulagmalari, bilgilerden
yararlanmalar1 ve kendilerini yonlendirebiliyor olmalar1 beklenmektedir. Bu siireci dogru
yonetme becerisi siberkondri ve saglikla ilgili anksiyeteleri de azaltmasi agisindan 6nem
tasimaktadir (7). Calismalara bakildiginda, siberkondri diizeyini cinsiyet, yas ve egitim
durumunun etkiledigi sonucuna ulagilmistir. Saglik okuryazarligi diizeyi diisiik bireylerin

siberkondri puanlari yiliksek bulunmustur (8).

Son aragtirmalarda yash bireylerin teknolojik cihazlar1 kullanma ve elektronik saglik
hizmetlerinden yararlanma oraninda da artis goriilmektedir (9). Literatiirde, yash bireylerin e-
saglik okuryazarlig1r diizeyinin diisiik olmasi, internette bilgiye ulasma, bu bilgilerin

dogrulugunu degerlendirme ve bu bilgileri kullanimlar ile ilgili sorunlar yasandigi ifade
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edilmektedir. Yasl bireylerin internet ortaminda farkli platformlarda karsilarina ¢ikan ve dogru
olmayan bilgilere dayali girisimler yash bireyler i¢in ciddi saglik riskleri olusturmaktadir (10).
Halk saglig1 agisindan risk olusturan bu konunun 6nemine vurgu yapilarak hassas gruplar i¢inde
yer alan yagh bireylerde e-saglik okuryazarligi ve siberkondri durumu derlememizde

tartisilacaktir.

E-HEALTH LITERACY AND CYBERCHONDRIA IN OLDER ADULTS

SUMMARY

The Internet has become a platform where individuals can easily access information in many
areas. With the development and widespread use of technology, individuals have increased their
access to mobile devices, tablets or computers to access the Internet. Accessing the right
information and resources on the Internet, where there are countless resources, requires
competence (1-3). It is important for individuals to have the competence to evaluate what is
correct in an environment where they can access countless sources of information in a very
short time, and it is precisely at this point that e-health literacy emerges (4). Electronic health
literacy is defined as “the ability to search and find health-related information from electronic
sources, to understand and evaluate the information found, and as a result of this evaluation, to

address and solve any health problem with the information obtained” (5).

While searching for health-related information on the Internet serves useful purposes, on the
other hand, it leads to behaviors such as worrying and fearing more about one's own health and
causes excessive and repetitive searches. These excessive repetitive searches are expressed with
the concept of cyberchondria and this situation leads to anxiety and stress in individuals (6).
Individuals with a high level of e-health literacy are expected to be able to access the right
information sources, utilize the information and direct themselves. The ability to manage this
process correctly is important in terms of reducing cybercognition and health-related anxiety
(7). Studies have found that gender, age and educational status affect the level of cyberchondria.
Cyberchondria scores of individuals with low health literacy level were found to be high (8).

In recent studies, the rate of elderly individuals using technological devices and utilizing
electronic health services has also increased (9). In the literature, it is stated that elderly
individuals have low levels of e-health literacy and have problems with accessing information
on the internet, evaluating the accuracy of this information and using this information.

Interventions based on inaccurate information that elderly individuals encounter on different
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platforms in the internet environment pose serious health risks for elderly individuals (10).
Emphasizing the importance of this issue that poses a risk in terms of public health, e-health
literacy and cyberchondria in elderly individuals who are among vulnerable groups will be
discussed in our review.
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OZET

Kadin ergenlik, gebelik ve menopoz gibi hayatin farkli evrelerinde fizyolojik ve psikolojik
olarak degisimlere ugramaktadir. Kadinin hayatindaki gerek fizyolojik gerek psikolojik olarak
en bliylik degisim gebelik siirecinde meydana gelmektedir. Gebelikte degisen beden imaji ile
birlikte kadinin benlik saygist da degismektedir. Gebelikte beden imaji ve benlik saygisi
kavrami kritik bir 6neme sahiptir. Beden imajin1 olumsuz algilayan gebelerde benlik saygisi
azalirken, beden imajin1 olumlu algilayan gebelerde benlik saygisi artmaktadir. Ebeler, gebenin
beden algis1 ve benlik saygisi diizeylerini degerlendirmeli ve olasi olumsuzluklarin 6niine
gecmelidir. Ebe, bakim verdigi gebenin fiziksel sagliginin yaninda psikolojik sagligina da
dikkat etmelidir. Gebe izlemlerinde dikkatli olmali ve kadinla iletisimde olmalidir. Ebeler,
gebelikte risk faktorlerini belirlemeli, olumsuz durumlarla kars: karsiya kalindiginda dikkatli
olmal1 ve gereken tedbirleri almalidir. Es ve sosyal destegin 6nemi hakkinda aileye egitimler
vermelidir.

Anahtar Kelimeler: Gebelik, Beden imaj1, Benlik Saygisi, Ebelik bakimi

BODY IMAGE AND SELF-ESTEEM DURING PREGNANCY

ABSTRACT

Women undergo physiological and psychological changes in different stages of life such as
adolescence, pregnancy and menopause. The biggest physiological and psychological change
in a woman's life occurs during pregnancy. Along with the changing body image during
pregnancy, the woman's self-esteem also changes. The concept of body image and self-esteem
is of critical importance during pregnancy. While self-esteem decreases in pregnant women
who perceive their body image negatively, self-esteem increases in pregnant women who
perceive their body image positively. Midwives should evaluate the body perception and self-
esteem levels of pregnant women and prevent possible negativities. Midwives should pay
attention to the psychological health of the pregnant women they care for as well as their
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physical health. They should be careful during pregnancy follow-ups and communicate with
the woman. Midwives should determine the risk factors during pregnancy, be careful when
faced with negative situations and take the necessary precautions. They should provide training
to the family about the importance of spouse and social support.

Keywords: Pregnancy, Body image, Self-esteem, Midwifery care
1. GIRIS

Gebelik siiresince kadmin viicudu biiyiik dlgiide degismektedir. Bu degisiklikler,
annenin beden imajimm1 yeniden degerlendirmesine neden olmaktadir. Bazi gebeler bu
degisiklikleri dogal bulmakta ve gecici olmasi nedeniyle beden imajindan etkilenmemektedir.
Fakat baz1 gebelerde ise olumsuz beden imajina ve sonug olarak diisiik benlik saygisina sebep
olabilmektedir.

Gebelerde olumlu beden imaj1, benlik saygisini ve 6zgiliveni artirmakta ve olumlu
duygularin yaratilmasiyla baskalariyla olumlu iligkilerini, kendini kabul etmelerini, ¢evresel
hakimiyetlerini artirmakta ve bdylece psikolojik iyilik hallerinin artmasma neden
olabilmektedir.

2. BEDEN IMAJI KAVRAMI VE GEBELIK

Beden imaj1, bedenin bireysel bir algis1 olarak tanimlanmakta ve yasam boyunca mental
olarak saglik ve benlik degerinin 6nemli bir faktorii olarak yapilanmaktadir (Yagmur Giir &
Pasinlioglu, 2020). Beden imaji; duygusal, biligsel, davranigsal ve algisal bilesenleri
kapsamakta ve ¢ok boyutlu olarak ele alinmaktadir (Linde et al., 2021). Gebelige uyum
saglamaya calisan kadin, aldig1 birtakim kilolar ve hormonlarin etkisiyle ciltte meydana gelen
degisimlerin sonucunda beden algis1 degismektedir (Kog¢ Ozkan et al., 2020).

Gebeligin birinci trimesterinde degisimler yavas yavas meydana gelmekte olup, beden
imajin1 fazla etkilememektedir. Ikinci trimesterde gebenin viicudunda degisimler artmaya
baslayip kadini olumlu ya da olumsuz yonde etkilemektedir. Ortaya ¢ikan bu degisimlerle
birlikte kadinin algis1 ¢irkin, beceriksiz veya sakar gibi hissetmesine sebep olmaktadir.
Gebeligin tiglincii trimesteri degisimlerin en fazla goriildiigii evredir. Cogunlukla gebeler bu

evrede alinan kilolarin geri verilememesinden endige duymaktadir (Yagmur Giir & Pasinlioglu,
2020).

Prenatal siirecte kadinda anatomik, fizyolojik, psikolojik ve biyokimyasal degisimler
gorilmektedir (Bakir et al., 2021). Gebeligin birinci trimesterinde; halsizlik, sik idrara ¢ikma
istegi, yorgunluk gibi fizyolojik rahatsizlik durumlariyla birlikte kadinda bir rol karmasasi
gorilmektedir. Fakat gebeligin ikinci trimesterinde, biiyiiyen fetiisiin yavas yavas
hissedilmesiyle mutluluk yasandig1 ve gebeligin tiglincii trimesterinde hareket etmede zorluk,
agirlik, uykusuzluk ve dogum korkusu gibi problemler yasanabilmektedir. Bazi kadinlar
gebeligi mutluluk veren bir durum olarak algilarken, baz1 kadinlar ise stres ve kaygi kaynagi
olarak degerlendirmektedir. Kadindaki hormonal degisimler, viicudunda bir bebegin varligi,
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sosyal yasam ve aile i¢i degisimlere psikososyal tepkiler gostermektedir. Yasanan bu
degisimler kadinin yasam kalitesini 6nemli dl¢iide etkilemektedir (Arslan et al., 2019).

Kadimin beden imajimi gebelik siireci kadar yasayan ¢cocuk ve dogum sayisi da olumsuz
yonde etkilemektedir. Gebelik siirecinin ilk trimesterinde kilo aliminin giderek artmasi,
memelerin biliylimesi ve hassaslagmasi, ambivalans duygularin yasanmasi, derideki
pigmentasyon degisimleri kadinin psikolojisini etkilemekte ve distrese neden olabilmektedir.
Gebelik stirecine bagli olarak ortaya cikan distres, gebelige bagl olusan fizyolojik belirtileri,
fetiis saglhigi, ebeveyn iliskileri, viicutta ortaya ¢ikan degisimler ve dogum eylemi ile ilgili
endise ve korkular ifade etmektedir. Kadinlarin dogurganlik doneminin ortak sorunu haline

gelen bu durum, gebelik siliresince yasam kalitesini etkileyebilmektedir (Bacaci & Apay Ejder,
2018).

Beden imaj1, kadinlarda yasam boyunca birgok donemde fizyolojik olarak degisime
ugramaktadir. Fakat gebelik doneminde ortaya ¢ikan degisimler bazen psikolojik agidan
dramatik olmaktadir (Kog¢ Ozkan et al., 2020). Gebelikte beden imaji memnuniyetsizligi, anne
ve cocuk saglig1 sonuglartyla da iligkili bulunmustur. Kadinda bir adet olan benlik durumu
gebelik ile birlikte ikiye ¢ikmaktadir. Bu durum anne ve bebek arasinda karmasik iliskiye sebep
olurken beden imajim1 da etkilemektedir (Sagiroglu, 2019). Ayrica, beden imaji
memnuniyetsizligi ile depresyon arasinda giiglii iliski oldugu bildirilmistir (Linde et al., 2021).
Gebeligin normal bir silire¢ olmasina karsin kadinlarda beden imajinin algilanmasinda
psikolojik ve fiziksel yonden sorunlar ortaya ¢ikabilmektedir (Yagmur Giir et al., 2020).

Ebe, bakim verdigi gebenin fiziksel saglhiginin yaninda psikolojik sagligmma da
degerlendirmelidir. Gebe izlemlerinde dikkatli olmali ve kadinla iletisimde olmalidir. Ebeler,
gebelikte risk faktorlerini belirlemeli ve gerekli tedbirleri almalidir (Bacact & Apay Ejder,
2018).

3. BENLIK SAYGISI KAVRAMI VE GEBELIK

Benlik kelimesi, kisinin kendisine iligskin duygulari, algilar1 ve tutumlar1 olup bireyin
kimligine iliskin diigiincesini tanimlamaktadir. Benlik saygisi, bireyin kendisi hakkinda yaptig:
ve geleneksel olarak siirdiirdiigli degerlendirme sonucunda, kendine yonelik bir onay veya
onaylamama tutumunu ifade etmektedir (Rosenberg, 1965). Benlik saygist ayn1 zamanda ruh
saglig1 gostergesidir. Bireyin benlik saygis1 6grenilmis bir yasanti seklidir ve 6miir boyunca
devam etmektedir (T6ziin, 2010).

Gebelikte hormonlarin etkisi ile olusan cilt farklilagmas1 ve kilo alma gibi fizyolojik
degisiklikler zamanla tiim viicutta ortaya ¢ikmaktadir. Kadin, 6zellikle {icilincii trimester de
ortaya ¢ikan degisikliklerle birlikte kendini gebelik dncesine gore daha sisman ve daha az ¢ekici
bulmaktadir. Olusan bu fiziksel degisimlerle birlikte benlik saygis1 azalmaktadir (Tilaver &
Oskay, 2022).

Koh ve arkadaglarinin (2019) bir ¢alismasinda, gebelik sirasinda diisiik benlik saygisi
da dahil olmak tizere olumsuz psikolojik tepkilerin dogum 6ncesi depresyonu ongordigii
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bildirilmistir (Koh ve ark, 2019). Bununla birlikte, sosyal destegin gebelerin diisiik benlik
saygist yasadiklarinda benlik saygilarini artiracak hayati bir faktér oldugu bildirilmistir
(Phoosuwan, Eriksson ve Lundberg, 2018). Ozellikle de gebenin esinden gelen destegin
kadinlarin benlik saygisini artirdigt ve dogum Oncesi depresyonu azalttigi belirtilmistir
(Magola, Vale ve Carmona, 2010; Jesse, Kim ve Herndon, 2014; Schwab-Reese, Schafer ve
Ashida, 2017). Daha diisiik diizeyde sosyal destek deneyimleyen gebelerin, dogum Oncesi
depresif semptomlar yasama riskinin iki kat daha fazla oldugu tespit edilmistir (Biaggi ve ark,
2016).

Gebelik siirecini algilama, planli gebelik, gecmis yasantilar, toplumsal bakis agisi,
gebelik siirecindeki beklentiler, ruhsal ve sosyokiiltiirel durumlar, hayaller, ekonomik durum
ve kadinin statiisii de gebelikte yasanan sorunlari etkilemektedir (Arslan et al., 2019). Gebelikte
adaptasyon siireci, kadinin tecriibelerine gore de degisim gosterebilmektedir. Bu siirecte uyum,
bireyin ortaminda bulunan rol modeller, annelik roliinde etkileyici unsurlar, gebelik evresi ve
dogum hakkinda yeterli ve giivenilir bilgiye sahip olmasi, gebeligin planli olmasi, korku ve
kaygi durumunun kabul edilebilir sinirlarda yer almasi ve sosyoekonomik kosullar ile benlik

kavrami gebeligi daha kolay kabullenmeyi saglayan unsurlar arasinda bulunmaktadir (Taspinar,
2015).

Kadinin gebelik ve dogum siirecindeki sorunlarin iistesinden gelmesi benlik saygisina
baglh olarak degisim gostermektedir. Yiiksek benlik saygisina sahip olan gebeler ortaya
cikabilecek zorluklara karsi daha gii¢lii olmaktadirlar. Gebenin yiiksek benlik saygisi, diisiik
stres algisi ile iliskilendirilmistir. Bu gebeler stresli durumlara cevap olarak daha az kortizol
salgilamaktadir. Fakat benlik saygis1 diisiik olan gebelerde anksiyete ve depresyon gibi
psikolojik rahatsizlik durumlarina egilimin daha fazla oldugu tespit edilmistir (Ghelichkhani et
al., 2021).

Gebelik donemi kadinlara seckinlik duygusu, 6zgiiveni ve kendi gergeklestirebilme
imkan1 sunmaktadir. Gebelerin benlik saygisinin yiiksek olmasi ayni zamanda strese karsi
korumakta ve daha iyi bas etme yollarmi kullanmalarini saglamaktadir. Benlik saygisinin
olumlu olmasi, kadinlarin gebelik doneminde hayatlarin1 olumlu etkilemesini saglamaktadir
(Kumcagiz, 2012).

Gebelerin benlik saygisinin yiiksek olmasinin yiiksek diizeyde sosyal destek almalar ile
iliskili oldugu bildirilmistir (Tilaver & Oskay, 2022). Gebelerin gebelik siireci boyunca saglikli
ve iyi bir psikolojide kalmalar1 ve yasam kalitesini artirmak i¢in benlik saygisi gelisimine dikkat
edilmelidir. Bu ylizden gebelikte kadinin beden algis1 anlayisi sik sik degerlendirilmeli ve olas1
olumsuzluklarin 6niine gecilmelidir (Kumcagiz, 2012). Ciftlerin egitim seviyelerinin diisiik
olmasi, kadinin issiz olmasi, genis aile yasami, kiigiik yasta evlilik, genc yas, es desteginin
eksikligi ve istenmeyen gebelik gibi faktorler gebenin benlik saygisini azaltan faktorler arasinda
yer almaktadir. Benlik saygis1 diisiik olan gebelerin psikolojik bozukluklara egilimi fazladir.
Psikolojik rahatsizliklarin ilerlemesini engellemek icin ebelerin gebelik sirasinda kadinlarin
benlik saygis1 diizeylerini tespit etmesi ¢ok onemlidir (Ghelichkhani et al., 2021). Ebeler, gebe
izlemlerinde ortalama olarak alinan kiloyu, kilo artisina bagl olarak kadinin ya da yakinlarinin
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rahatsizlik duyma durumunu, gebelik siirecini kabul etme durumunu ve beden algisini
degerlendirmelidir. Tespit edilen durumlarin sonucunda ebeler gebe ve ailesine gereken
tedbirleri almali ve egitimler vermelidir (Kiiglikkaya et al., 2020).

3. SONUC

Kadin ergenlik, gebelik ve menopoz gibi hayatin farkli evrelerinde fizyolojik ve
psikolojik olarak degisimlere ugramaktadir. Kadinin hayatindaki gerek fizyolojik gerek
psikolojik olarak en biiyiik degisim gebelik siirecinde meydana gelmektedir. Degisen beden
imaj1 ile birlikte kadinin benlik saygis1 da degismektedir. Gebelik doneminde kadinin beden
imaj1 ile benlik saygis1 arasinda olumlu etkilesim oldugu bildirilmistir. Beden imajin1 olumsuz
algilayan gebelerde benlik saygis1 azalirken, beden imajin1 olumlu algilayan gebelerde benlik
saygist artmaktadir.

Ebeler, gebenin beden algist ve benlik saygis1 diizeylerini degerlendirmeli ve olast
olumsuzluklarin 6niine ge¢melidir. Ebe, bakim verdigi gebenin fiziksel sagliginin yaninda
psikolojik sagligina da dikkat etmelidir. Gebe izlemlerinde dikkatli olmali ve kadinla iletisimde
olmalidir. Ebeler, gebelikte risk faktorlerini belirlemeli, olumsuz durumlarla karsi karsiya
kalindiginda dikkatli olmali ve gereken tedbirleri almalidir. Es ve sosyal destegin Onemi
hakkinda aileye egitimler vermelidir.
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OZET

Fertilite ile baglayan ve postpartum bir yil1 igeren siirede kadinda ortaya cikabilecek ruhsal
bozukluklar veya ruh sagligi ile ilgili hastaliklar perinatal ruh sagligi olarak tanimlanmaktadir.
Diinyada ve iilkemizde perinatal donemde maternal ruh saglig1 sorunlarinin oranlart énemli
Olciide artis gostermistir. Perinatal ruh sagligi problemlerinin tespiti anne ve bebek sagliginin
devamlilig1 icin sarttir. Perinatal donemde ruh sagliginin tespitinde ve tedavi edilmesinde
ebelere ¢ok biiylik gorevler diismektedir. Ebe perinatal siirecte kadini iyi tanimali ve
degerlendirmelidir. Tedavi siirecinde destek olunmasi sagligin siirdiiriilmesinde gereklidir.
Perinatal ruhsal hastaliklarin; kadinlarin, ¢ocuklarinin ve ailelerinin yasamlar1 {izerindeki
onemli etkileri goz oniline alindiginda, klinik ve mesleki ilginin artirilmasi ve bu hastaliklara
yonelik finansal kaynaklarin artirilmasi gerekmektedir. Anneye birincil destegi saglayan ebeler
perinatal donemde egitici rol ve danigmanlik rollerini etkin kullanmalidir.

Anahtar Kelimeler: Perinatal, Ruh sagligi, Ruh Sagligi Problemleri, Ebelik Bakimi
PERINATAL MENTAL HEALTH PROBLEMS AND MIDWIFERY CARE

ABSTRACT

Mental disorders or mental health-related illnesses that may occur in women during the period
starting with fertility and including one year postpartum are defined as perinatal mental health.
The rates of maternal mental health problems have increased significantly in the perinatal
period in the world and in our country. Detection of perinatal mental health problems is

essential for the continuity of mother and baby health. Midwives have great responsibilities in
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the detection and treatment of mental health in the perinatal period. Midwives should know
and evaluate women well during the perinatal process. Support during the treatment process is
necessary for the maintenance of health. Considering the significant effects of perinatal mental
ilinesses on the lives of women, their children and families, it is necessary to increase clinical
and professional interest and financial resources for these illnesses. Midwives who provide

primary support to the mother should use their educational and counseling roles effectively in
the perinatal period.

Keywords: Perinatal, Mental Health, Mental Health Problems, Midwifery Care

1. PERINATAL RUH SAGLIGI

Perinatal ruhsal hastaliklar, gebeligin ve dogum sonrasi donemin Onemli bir
komplikasyonudur. Bu  hastaliklar arasinda  depresyon, anksiyete bozukluklari
ve genellikle bipolar bozukluk olarak ortaya ¢ikan dogum sonrasi psikoz yer almaktadir.
Perinatal psikiyatrik bozukluklarin erken tespiti ve etkili yonetimi, kadin ve ailesinin refahi i¢in
kritik 6neme sahiptir (O'Hara, Wisner, 2014).

Perinatal bakim, anne ve bebek sagligini korumak ve gelistirmek icin temel koruyucu
saglik hizmetinin 6nemli bir boliimiinti olusturmaktadir. Perinatal bakim anne ve bebek icin

olumsuz sonuglarin tespit edilmesi, onlenmesi ve gerekli ise tedavi edilmesi i¢in gereklidir
(Ozkan et al., 2023).

Perinatal donem bir seving zamani olarak algilansa da fiziksel, biyolojik ve duygusal
zorluklar da ortaya ¢ikarabilmektedir (Howard vd., 2014a; Howard vd., 2014b). Uyku
yoksunlugu ve gebeligin son donemlerinde, dogum sirasinda ve sik sik yenidogan besleme
sirasinda sirkadiyen ritimlerin bozulmasi ruh halinin dengesizlesmesine neden olmaktadir.
Yenidogana siirekli bakim, 6zellikle psikososyal ve fiziksel destegin eksik oldugu durumlarda
biiytik bir stres kaynagidir (Yonkers ve ark., 2004). Biyolojik degisiklikler, dogumla ilgili
faktorler, stresli yasam olaylar1 ve yetersiz sosyal destek gibi ¢ok faktorlii nedenler anne ruh
saghigini onemli dl¢iide etkilemektedir (Kulkarni, 2010). Bu dénemde kadinlarin %10-25'inin
depresyon ve %25-45'inin ise anksiyete yasadigi bildirilmistir (Rallis vd., 2014a). Bir dizi
olumsuz sonu¢ perinatal ruh sagligi sorunlariyla iligkilidir. Bunlar arasinda tekrarlayan
depresyon, psikoz riskinin artmasi, intihar riskinin artmasi epigenetik modifikasyonlar, erken
dogum, diisilk dogum agirligi, bebegin biligsel ve ruhsal gelisimi {izerinde olumsuz etkiler,
babada perinatal depresyon ve diisiik iliski memnuniyeti yer almaktadir (Knight vd., 201;
(Glasheen vd., 2010; Kingston vd., 2012; Wee vd., 2011).
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2. PERINATAL RUH SAGLIGI SORUNLARI

Fertilite ile baslaylp dogum sonrasindaki bir yili igeren siirede kadinin ruhsal
bozukluklar1 ve ruh saglig ile ilgili sorunlarda perinatal psikiyatri alanina bagvurulmaktadir.
Perinatal psikiyatri; anne ile babanin ruh sagligi, yenidogan ve ebeveynlerin birbirleriyle olan
iletisimini biitlinciil olarak ele almaktadir. Perinatal donemde anne ve yenidoganin ciddi ruhsal
sorunlar1 ortaya ¢ikabilmekte ve olumsuz olarak etkilenebilmektedir. Literatiire gore anne de
goriilen ruh sagligi problemlerinin goriilme orani diinyanin her kesiminde artis gostermekte ve
onemli bir halk sagligi sorunu haline gelmektedir (Kizilkaya Beji ve ark., 2022).

Postpartum erken donem, 6zellikle ciddi ruhsal hastalik olmak {izere yeni ve tekrarlayan
ataklar agisindan yiiksek riskli donemdir (Jones ve ark., 2014; Munk-Olsen ve ark., 2014;
Woody ve ark., 2017). Kadinlarin dogum sonu dénemde, gebelik Oncesi doneme gore
psikiyatrik sorunlar1 nedeniyle hastaneye yatma olasiliklarinin yaklagik 22 kat daha fazla
oldugu bildirilmistir. Ayrica dogum sonrasi yatis riski, daha 6nce siddetli ruhsal bozuklugu olan
kadinlarda daha fazla oldugu ayni caligmada bildirilmistir (Munk-Olsen ve ark., 2014).
Onceden bipolar bozuklugu olan kadmlarin %20'sinin psikoz gibi ciddi bir dogum sonrasi
ruhsal hastalik yasadigi tespit edilmistir (Wesseloo ve ark., 2016). Postpartum siire¢ icerisinde

her 1000 kadinda 1 veya 2’si dogum sonrasi birka¢ ayda hastaneye basvuru yapmaktadir
(Findikl1, 2022).

Perinatal donemde ortaya ¢ikan mental hastaliklarinin biiyiik bir kismini major depresif
bozukluk olusturur. Kadinlarin %10-20’sinin bu donemde depresyona girdigi bildirilmistir
(Kizilkaya Beji ve ark., 2022). Ozellikle postpartum siirecte gecirilen majdr depresif epizod
kadinin sonraki gebeliklerinde de %25 oraninda gegirebilecegi ve bu durumun siirekli
tekrarlanabilecegi bildirilmistir. Gebelikte depresyonun, geng anneler arasinda 25 yil dnceye
gore %51 oraninda daha yaygin oldugu ve 25 yasin altindaki gebelerde %45,1, 25 yas ve lizeri
gebelerde %15,5 olarak bildirilmistir (Estrin ve ark, 2019).

Bipolar bozukluk perinatal donemde c¢ok ciddi ve Onemli bir hastalik olarak
bilinmektedir. Yasami tehdit edecek derecede 6nemli fakat nadir olarak goriilen bir psikiyatrik
acil durum olarak kabul edilen postpartum psikoz ataklar: siirekli ortaya ¢ikmasa da genellikle
bipolar hastaligin habercisi olarak bilinmektedir. Gebelik siirecinde ila¢ tedavisine devam
edilememesi sebebiyle postpartum donemde perinatal mental rahatsizliklarin tekrarlama
riskleri artis gdstermektedir. Bu sebeple bipolar bozukluk yasayan kadinlar gebelikte ve
postpartum siirecte yakindan izlenmelidir. Tedavi karar1 verilen hastalar i¢in anne ve fetiis goz
oniinde bulundurularak yarar zarar oran1 hesaplanmalidir (Findikli, 2022). Bipolar bozuklugun
taninmas1 ve klinik tanisi, yeterli tedavi i¢in en dnemli 6n kosuldur. Bipolar bozuklugu olan
bir¢ok kadin depresyon veya es zamanli ruhsal bozukluklar (madde bagimliligi veya anksiyete
bozukluklar1 gibi) i¢in tedavi gorse de, altta yatan bipolar bozuklugun taninmamasi, ¢ok az
sayida kadmin uygun tedavi almasmma neden olur. Tedaviye direngli postpartum
depresyonu olan kadinlarin yarisi aslinda teshis edilmemis bipolar bozukluktan muzdariptir
(Merikangas ve ark., 2007).
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Bipolar bozukluk oykiisii olan kadinlarin postpartum psikoz gelistirme riski daha
yuksektir. Benzer sekilde, postpartum psikoz yasayan annelerin, genellikle bipolar spektrum
icinde olan baska bir psikiyatrik atak gecirme olasilig1 da (%50-80) yiiksektir (Friedman ve
ark., 2019). Di-Florio ve arkadaslar1 (2018) bipolar bozuklugu olan 887 kadinla yaptigi
caligmasinda, perinatal donemde daha once duygusal psikoz veya depresyon Oykiisiiniin
perinatal tekrarlamanin en Onemli Ongoriiciisii oldugunu ve bireysellestirilmis risk
degerlendirmelerinde yararli olabilecegini bildirmistir (Di-Florio ve ark., 2018).

Perinatal donemde yer alan birgok anksiyete bozuklugu vardir. Bu hastaliklar, obsesif
kompulsif bozukluk, yaygin anksiyete, sosyal anksiyete ve panik durumlarini da igermektedir.
Kadinda yaygin olarak fetiisiin saglik durumu hakkinda saplantili sekilde diisiinceler yer
almaktadir. Kadmin diisiinmek istemedigi direngli takintili diisiinceler yer almaktadir.
Postpartum donemde obsesif kompulsif bozukluk belirtileri olan kadinlarda yogun bir stres
olugmaktadir (Findikli, 2022). Asir1 endise duyan kadinin panik ataga kadar ilerleyen anksiyete
durumu, gebelik doneminde ve postpartum siirecte yaygin gorildiigii bildirilmistir. Anne
adaymnin asir1 kaygili durumunun fetiisii kotii etkileyecegi bilinmeli ve perinatal donemde
depresif semptomlar acisindan dikkatli davranilmalidir. Duygudurum bozuklugu olan
kadmlarin biiyiilk kisminda ¢ocukluk ya da ergenlik evresinde biiylik Olgiide anksiyete
semptomlar1 ya da bozuklugu yasadig1 bilinmektedir (Findikli, 2022). Son ¢alismalarda, dogum
oncesi anksiyete bozukluklari i¢in %15-20 ve dogum sonrasi anksiyete bozukluklari i¢in
%10'luk bir yayginlik bildirilmistir (Dennis ve ark, 2017; Fawcett ve ark, 2019).

Postpartum depresyon, dogumdan sonraki ilk yil i¢inde ortaya c¢ikan depresif
semptomlar ve sendromlarla karakterizedir. Baglica semptomlar: arasinda ilgi eksikligi, diisiik
0z saygi, yorgunluk, tiziintii, uyku bozuklugu, istahsizlik, bebegine karsi diigmanca tutum,
kendini suglama ve asagilanma duygular1 yer almaktadir ve semptomlar en az iki hafta
stirmektedir (Adamu & Adinew, 2018). Postpartum depresyon genellikle dogumdan sonraki
dort hafta i¢inde ortaya ¢ikar (O'Hara & Wisner, 2014) ve dogumdan sonra alt1 ay veya daha
fazla stirebilir. Kadinlarin sosyal uyumlarina zarar verebilir, hizla kronik veya kronik

tekrarlayan depresyona yol acabilir. Ayrica maternal intihar riskinin artmasiyla yakindan
iligkilidir (Choo vd., 2017).

Postpartum psikoz; dogumdan hemen sonra ruh hali dalgalanmalari, konfiizyon ve
deliryum, tuhaf davranis, uykusuzluk, gorsel ve isitsel haliisinasyonlar ve alisilmadik (yani
dokunsal ve koku) haliisinasyonlar1 diistindiiren  belirgin bilissel bozukluklarla ortaya
cikmaktadir. Postpartum psikozlarin ¢ogu, annenin yargisini, hafizasim ve karar verme
yetenegini bozan biligsel bozulma ve deliryum ile komplike hale gelir. Postpartum
psikozun goriilme sikligr 1000 dogumda bir veya ikidir (Spinelli, M. (2021).

Postpartum hiiziin, dogumdan sonraki donemde kadinin iizgiin ve depresif hissettigi
diger bir psikolojik sorundur. Postpartum hiiziin belirtileri dogumdan iki veya ii¢ giin sonra
ortaya ¢ikmaya baglar ve genellikle bir veya iki hafta iginde geger. Ortalama %26-84 arasinda
degisen insidansa sahiptir. Aglama, disforik duygudurum hali, uyuyamama, anksiyete, sinirli
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olma hali ve istahsizlik belirtileri ile kendini gostermektedir. Postpartum hiizniin goriilme
zamani, 0strojen ve progesteron seviyelerinin ani diisiikliigii ile eszamanlhidir (Findikli, 2022).

3. ANNE VE BEBEK SAGLIGI UZERINE ETKILERIi

Gebelik siirecinde stres seviyesinin artmasi, biyolojik sistem iizerinde dogrudan etki
gostermektedir. Dolayl1 olarak ise stres yasayan anne prenatal kontrolleri ihmal etme veya
madde kullanimi gibi saglikli olmayan davranislar sergilemektedir. Gerek dogrudan gerek
dolayli olarak ortaya ¢ikan stres durumu fetiiste bazi1 anomalilere sebep olmaktadir. Viicutta
stres aninda salgilanan hormonlar plasenta yolu ile fetiise gecer ve bunun sonucunda konjenital
anomali, intrauterin gelisme geriligi gibi komplikasyonlar ortaya ¢ikabilmektedir (Atasever &
Celik, Sis, 2018).

Maternal ruh sagligi sorunlari beraberinde dogum komplikasyonlari, preeklampsi,
yenidoganin yetersiz gelisimi ve diisiik dogum agirlikli bebek dogumuna sebep olabilmektedir.
Ayrica, kadinin annelik ve gebelik siirecinde strese maruz kalmasi, bebegin duygusal ve biligsel
gelisimi ile anne bebek iletisimini olumsuz yonde etkilemektedir. Bu yiizden 6zellikle perinatal
stiregte kadinin ruh sagligi ¢ok 6nemli bir yere sahiptir (Kizilkaya Beji ve ark., 2022). Yapilan
bir ¢aligmada (2019), annenin ruhsal hastaligina maruz kalan ¢ocuklarin oraninin 2005-2007
arasinda %22,2'den 2015-2017 arasinda %25,1'e yiikseldigini bildirilmistir (Abel ve ark.,
2019).

Perinatal donemde intihar riski, psikiyatrik Oykiisii olmayan annelerle
karsilastirildiginda orta ile siddetli ruhsal hastalig1 olanlarda 6nemli 6l¢lide artmistir (Johannsen
ve ark, 2016). Intihar riski 6zellikle siddetli depresyonla iliskili oldugu ve tedavi almayanlarda
daha ytiksek oldugu vurgulanmistir (Grigoriadis ve ark, 2017; Khalifeh ve ark, 2016). Bipolar
bozukluk, sizofreni ve kisilik bozuklugu gibi tanilar1 olan kadinlarda intiharlar daha az siklikla

goriilmektedir. Intiharlar daha siklikla dogum sonrasi ilk yilm ikinci yarisinda meydana
gelmektedir (Khalifeh ve ark, 2016).

Gebelikte depresyona giren kadinlarda erken dogum riskinin arttig1, yenidogan yogun
bakim {initelerine bagvuru sayisinin arttig1 ve kuvozde kalma siiresinin uzadig tespit edilmistir.
12-14 aylik bebeklerde yapilan ¢alismalarda postpartum evrede depresif bulgular goriilmese
bile giivensiz baglanma ve dezorganize oldugu goriilmiistiir. Postpartum dénemde depresyona
giren anneler, cocuklarin1 daha az dokunup sevmekte, isteksiz bakim vermekte, sevgi ve sefkat
gosterme konusunda yetersiz kalmaktadirlar. Cocuklarda 8-9 yaslarina kadar duygu durumu
diizenleyememe, biligsel islevlerde ilerleyememe ve giiclii iligki kuramama gibi belirtilerin
oldugu bildirilmistir (Kizilkaya Beji et al., 2022).

4. EBELiK BAKIMI
Perinatal siirecte, kadinin psikolojik ve fizyolojik degisimlere uyum saglamasi ¢ok

onemlidir. Saglik durumunu korumak, gelistirmek, devamini saglamak i¢in kadin biitiinciil
olarak ele alinmalidir. Perinatal evrede sunulan bakimin kalitesi, gebenin duruma uyum
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saglamasini, dogum siirecine kolay hazirlanmasini, dogum ve postpartum siirecte bakim
hizmetlerini yaygin sekilde yararlanmasini saglamaktadir. Kadmin gebelikte karsilagtigi

problemleri ilerlemeden asabilmek igin ebelerin nitelikli bakimina ihtiyaglar1 vardir (Ozkan et
al., 2023).

Postpartum depresyon tanisi ile klinige yatis1 yapilan kadina ilk asama olarak tanilama
yapilmalidir. Tanilama stireci ile birlikte hastanin dncelikle bebegine ya da kendisine zarar
verme riski var m1 yok mu tespit edilmelidir. Sonraki siiregte belirlenen depresyon durumu,
annelik siireci ve tedavi planlamasina baslanmalidir. Planlamanin arkasindan durum
degerlendirilmesi yapilmalidir. Klinige yatisi sebebiyle annenin bebeginden ayri kaldigi
unutulmamali ve adaptasyon siirecinde destek olunmalidir. Kadina birincil destegi saglayan
ebeler bu evrede egitici rol ve danigmanlik hizmetini etkin kullanmalidir. Kadin ve ailesinin
bilgi eksikligini gidermek amaciyla uygun agiklamalar yapilmali ve bu durumun takipgisi
olunmalidir (Kizilkaya Beji et al., 2022). Perinatal ruhsal hastaliklarin yayginligini ve risk
faktorlerini belirlemek, bu hastaliklar1 6nlemede ve tedavi etmede oldukg¢a 6nemlidir.

5. SONUC

Tiim diinyada ve {ilkemizde de perinatal donemde maternal ruh sagligi sorunlarinin
oranlar1 onemli Olclide artis gostermistir. Gebelik ve postpartum siirecinde ruh saghigi
problemlerinin tespiti anne ve bebek sagliginin devamliligi i¢in sarttir. Maternal ruh sagligi
problemleri tedavi edilmedigi takdirde yenidogan i¢in komplikasyon riski tasimaktadir.

Perinatal donemde ruh sagliginin tespitinde ve tedavi edilmesinde ebelere ¢ok biiyiik
gorevler diismektedir. Ebe perinatal siirecte kadini iy1 tanimali ve degerlendirmelidir. Tedavi
stirecinde destek olunmasi sagligin siirdiiriilmesinde gereklidir. Perinatal ruhsal hastaliklarin;
kadinlarin, g¢ocuklarinin ve ailelerinin yasamlar1 {izerindeki Onemli etkileri g6z Oniine
alindiginda, klinik ve mesleki ilginin artirilmasi ve bu hastaliklara yonelik finansal kaynaklarin
artirtlmasi gerekmektedir.
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ABSTRACT

Ethiopia, recognized as the birthplace of coffee, has a rich tradition of coffee cultivation. Coffee
is both an essential agricultural product and a cultural symbol, particularly through ceremonies
like Buna Abesha. This study examines the state of coffee production and international trade in
Ethiopia, focusing on key challenges and offering potential solutions.

The major coffee-growing regions, such as Sidamo, Guji, and Harrar, are explored, highlighting
their contributions to Ethiopia’s reputation as a top Arabica coffee producer. While Ethiopia
remains Africa’s largest coffee producer, issues such as climate change, price fluctuations, and
infrastructural limitations pose threats to its output.

In the global coffee trade, Ethiopia’s export volumes and markets are reviewed, but barriers
such as limited market access and value addition in the supply chain remain challenges. A
SWOT analysis identifies areas of strength and opportunity within the sector, alongside key
weaknesses and threats. Proposed solutions include enhancing agricultural practices, improving
infrastructure, and expanding export markets. These steps aim to boost Ethiopia’s
competitiveness in global coffee markets and ensure sustainable growth.

Collaboration among government bodies, private entities, and international partners is essential
to overcoming these challenges and ensuring Ethiopia continues to thrive as a key player in the
global coffee trade.

Keywords: Coffee Production, International Trade, SWOT Analysis, Ethiopia
1. INTRODUCTION

Ethiopia is considered the origin of coffee cultivation and is known as one of the world's oldest
coffee-producing countries (McCrum & Pendergast, 2014). Coffee cultivation in Ethiopia has
a deep history dating back to the 9th century BC. As a result, coffee has transcended being just
a beverage in Ethiopia, becoming a cultural heritage. The traditional coffee ceremony, known
as "Buna Abesha," is an important social and spiritual ritual in Ethiopia. During this ceremony,
coffee beans are roasted, ground, and brewed in a special pot, then served to guests. The Buna
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Abesha ceremony provides an opportunity for family and friends to gather, converse, and share
in Ethiopia’s rich coffee culture (Pendergast, 2010).

Coffee is vital for Ethiopia's economy, comprising a significant portion of the national income
(World Bank, 2023). The coffee sector plays a crucial role in the country's development,
providing employment to millions (International Coffee Organization, 2024).

This study aims to evaluate the current state of coffee production and foreign trade in Ethiopia,
identify challenges in the sector, and offer solutions. The topics addressed in this study include
the history and geographical distribution of coffee cultivation in Ethiopia, production and
processing methods, production quantities and developments, coffee types and qualities, export
volumes and developments, major export markets, and trade-related barriers and challenges.

The research utilizes up-to-date data and information regarding coffee production and foreign
trade in Ethiopia. These data were obtained from various sources such as official reports,
academic articles, news outlets, and industry reports. The collected data have been summarized
in tables and interpreted using simple and chain indices. Furthermore, a SWOT analysis was
conducted to identify the strengths, weaknesses, threats, and opportunities related to coffee
production and marketing in Ethiopia.

2. COFFEE PRODUCTION IN ETHIOPIA
2.1. History and Geographical Distribution of Coffee Cultivation

The history of coffee cultivation in Ethiopia dates back to the 9th century BC (International
Coffee Organization, 2023). According to legend, a shepherd noticed that his goats were more
energetic after eating coffee cherries, leading to the discovery of coffee. Since then, coffee has
become an integral part of daily life in Ethiopia.

Coffee is cultivated in different geographical regions of Ethiopia. The primary coffee-growing
areas include:

e Southwest: Regions such as Sidamo, Guji, Limu, and Wollega produce some of the
finest varieties of Arabica coffee. These areas provide ideal conditions for coffee
cultivation due to their high altitudes, abundant rainfall, and volcanic soil.

e Southeast: The Harrar region produces Harrar coffee, a type of coffee known for its
distinctive spicy and complex aroma profile.

e North: The Kaffa region, considered the birthplace of coffee cultivation, is home to rare
coffee varieties such as Wild Arabica.
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Picture 1: Map of Coffee-Cultivating Areas in Ethiopia
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Source: Ethiopian Central Statistical Agency (CSA).
2.2. Coffee Varieties and Qualities

Various types and qualities of coffee are grown in Ethiopia. The most common coffee types are
Arabica and Robusta. Arabica coffee is cultivated at higher altitudes, offering a more complex
and richer aroma, while Robusta is grown at lower altitudes and has a stronger, more bitter
flavor (McCrum & Pendergast, 2014). Different regions in Ethiopia are known for producing
coffee varieties with unique flavor and aroma profiles. For instance, Sidamo coffee is known
for its floral and fruity notes, Harrar coffee for its spicy and wine-like taste, and Limu coffee
for its sweet and citrusy flavors (McCrum & Pendergast, 2014).

2.3. Production and Processing Methods

Coffee production in Ethiopia is carried out using a mix of traditional and modern methods.
Most coffee is grown by small-scale farmers, and traditional processing methods such as sun
drying and hand grinding are commonly used. These methods help preserve the coffee's unique
flavors and aromas (World Bank, 2021). However, in recent years, there has been a trend toward
modernizing coffee production and processing methods in Ethiopia. Many producers have
started using modern techniques such as mechanical harvesting and washing to achieve higher
yields and better coffee quality.
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2.4. Production Volumes and Developments

Ethiopia is Africa’s largest and the world's fourth-largest coffee producer (ICO, 2022). Coffee
is vital to Ethiopia's economy, providing employment for millions of people (World Bank,
2021). Table 1 summarizes the coffee production and yield levels in Ethiopia.

When examining Table 1, it is clear that coffee production in Ethiopia increased significantly
between the 2011/12 and 2016/17 seasons. This increase is believed to have been due to
favorable weather conditions, low disease and pest pressure, adequate rainfall, and improved
extension services in some regions (FAO, 2018). However, after the 2016/17 season, a decline
in both production and yield per hectare was observed. Factors such as drought, diseases, rising
input costs, and fluctuations in the global coffee market may have contributed to this decline
(FAO, 2021; World Bank, 2022).

Table 1: Coffee Production and Yield in Ethiopia (2011/12 - 2020/21)

Year Area Production Yield Simple Index Chain
(Hectares) | (Thousand (Tons/Hectare) | (2011/12 = | Index
Tons) 100)
2011/12 | 520,000.00 | 4500 0.87 100.00 -
2012/13 | 530,000.00 | 4600 0.87 102.22 102.22
2013/14 | 538,466.80 | 4547 0.84 101.04 98.85
2014/15 561,761.82 | 4723 0.85 103.87 101.43
2015/16 | 653,909.76 | 5271 0.80 115.91 94.73
2016/17 | 700,474.69 | 4691 0.67 103.16 80.33
2017/18 | 725,961.24 | 5019 0.69 110.39 82.54
2018/19  764,863.16 | 4946 0.65 108.77 77.34
2019/20 | 756,852.50 | 4826 0.64 106.13 76.44
2020/21 | 856,591.99 | 5848 0.68 128.58 81.22

Source: Compiled using CSA data.
2.5. Coffee-Producing Countries Worldwide

In 2020, global coffee production reached 1,687 million tons, showing steady growth in recent
years. Table 2 presents the top ten coffee-producing countries worldwide in 2020. Brazil leads
with a staggering 32.36 million tons of annual production, followed by Vietnam (29.65 million
tons) and Colombia (8.21 million tons). Ethiopia ranks fifth with 7.16 million tons, alongside
Indonesia (7.20 million tons). Vietnam, with a yield of 2.37 tons/hectare, is the clear leader in
terms of yield. Peru (1.14 tons/hectare), Guatemala (1.35 tons/hectare), and Honduras (1.11
tons/hectare) also have high yields.
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Table 2: The World’s Largest Coffee-Producing Countries (2020)

Rank | Country Production Volume | Yield
(Thousand Tons) (Tons/Hectare)
1 Brazil 32.36 1.97
2 Vietnam 29.65 2.37
3 Colombia 8.21 1.30
4 Indonesia 7.20 1.01
5 Ethiopia 7.16 0.82
6 Peru 2.63 1.14
7 Guatemala 2.21 1.35
8 Honduras 1.13 1.11
9 Mexico 1.09 1.16
10 Democratic Republic of Congo 1.01 0.42

Source: International Coffee Organization (ICO), 2021.
3. COFFEE INTERNATIONAL TRADE
3.1. Export Volumes and Developments

Ethiopia is Africa’s largest coffee exporter and the fifth largest exporter globally (ICO, 2022).
In 2021, Ethiopia exported 1.6 million tons of Arabica coffee, accounting for 14% of total
global coffee exports (ITC, 2022). This makes Ethiopia a significant player in global coffee
trade. In recent years, coffee exports from Ethiopia have shown a notable increase (Table 3).
This growth has been driven by factors such as increased production, rising global coffee prices,
and diversification of export markets (Hassen, 2021; World Bank, 2022).

Table 3: Coffee Exports from Ethiopia

Year Export  Volume | Export Value (Million Simple Index (2012 = | Chain
(Tons) USD) 100) Index
2012 | 630,000 700 100.00 -
2013 | 670,000 750 107.14 107.14
2014 | 690,000 780 110.00 102.67
2015 | 700,000 773 111.43 99.10
2016 | 780,000 921 123.57 111.43
2017 | 890,000 1,070 141.43 111.73
2018 | 970,000 1,240 154.29 122.85
2019 1,080,000 1,400 171.43 111.73
2020 1,200,000 1,560 190.00 111.73
2021 | 1,600,000 2,080 237.14 124.29

Source: Ethiopian Agricultural Ministry.

CONFERENCE BOOK Academy Global Publishing House 89




 CONFERE,
& 5,

WCADE
Ja',rq/
8
T

D

3.2. The World’s Largest Coffee-Exporting Countries

Table 4 shows the top coffee-exporting countries in the world for 2020. Brazil remains the
leader with 32.57 million tons of exports annually. Vietnam and Colombia are also major coffee
exporters. Ethiopia ranks sixth with an export volume of 1.2 million tons.

Table 4: The World’s Largest Coffee-Exporting Countries (2020)

Rank Country Export Volume (Thousand Tons)
1 Brazil 32.57
2 Vietnam 26.87
3 Colombia 8.15
4 Germany 7.45
5 Italy 5.84
6 Ethiopia 1.20
7 United States 1.16
8 Japan 1.09
9 Belgium 1.03
10 Netherlands 0.99

Source: International Coffee Organization (ICO), 2022.

3.3. Key Export Markets

Ethiopian coffee is considered one of the most sought-after coffee types globally and is exported
to many countries. According to the 2021/22 data, Ethiopia’s most important markets for coffee
exports are Germany, the United States, Japan, Italy, and Belgium (Table 5). These five markets
account for 62% of Ethiopia’s total coffee exports, contributing significantly to the country’s
economy. The remaining 38% is exported to other countries.

Table 5: Ethiopia’s Key Coffee Export Markets (2021/22)

Market Value (Million USD) Share (%)
Germany 354.8 23.4%
United States 274.4 18.1%
Japan 174.1 11.5%
Italy 125.2 8.3%
Belgium 102.5 6.8%
Total (Top 5) 931 million 62%

Other Markets* 585.88 38%

Total 1.516 billion 100%

*(Other markets include Saudi Arabia, South Korea, Canada, United Kingdom, and Sweden)
Source: Trade Data Monitor.
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3.4. Coffee Marketing Chain in Ethiopia

3.4.1. Key Actors in Marketing

Ethiopia’s coffee industry has a rich history and a complex marketing chain that stretches from
local producers to global consumers (International Trade Centre, 2023). The key actors in
coffee marketing include:
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Producers: An estimated 15 million small-scale farmers are the backbone of coffee
production in Ethiopia (International Coffee Organization, 2023). These farmers
cultivate, harvest, and perform initial processing of coffee cherries. The production
largely relies on traditional methods, and most farmers sell their beans to cooperatives
or middlemen (Ponte, 2003).

Cooperatives: There are more than 700 coffee cooperatives operating in Ethiopia
(Ethiopian Coffee and Tea Authority, 2023). These organizations collect, process, and
market coffee cherries from their members. Cooperatives play a critical role in
empowering farmers by offering better prices and marketing opportunities (Spielman et
al., 2011).

Middlemen (Bech Fraanch): These independent traders usually buy coffee cherries
directly from farms. They act as intermediaries, selling the beans to exporters or local
markets (International Coffee Organization, 2023).

Exporters: Ethiopian coffee reaches international markets through exporters, who
manage logistics, including processing, packaging, and shipping. Exporters offer
various coffee types and brands to consumers (US National Coffee Association, 2023).
Importers: Importers bring Ethiopian coffee to their countries for local distribution.
They sell the beans to roasters or retailers (International Coffee Organization, 2023).
Roasters: Coffee roasters prepare the green coffee beans for consumption by applying
various roasting profiles and grind sizes. They offer a wide variety of coffee products
catering to different taste preferences (National Coffee Association of USA, 2023).
Retailers: Retailers are businesses that sell coffee beans or ground coffee to end
consumers. They reach consumers through supermarkets, coffee shops, and online
platforms (National Coffee Association of USA, 2023).

Consumers: Consumers, the final link in the chain, are individuals who purchase and
consume Ethiopian coffee. They have a wide selection of coffee types, brands, and roast
levels to choose from (International Coffee Organization, 2023).

3.4.2. Marketing Channels

Ethiopian coffee reaches consumers through various marketing channels, which include:

®,
0.0

CONFERENCE BOOK Academy Global Publishing House

Direct Marketing: In some cases, producers and cooperatives sell coffee beans directly
to roasters or retailers, bypassing intermediaries. This method allows producers to have
more control and obtain better prices (International Trade Centre, 2023).
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Intermediary Trade: In a more common system, farmers sell coffee cherries to
middlemen, who collect and sell the cherries to exporters or local markets. This system
provides easier market access for farmers but may limit their bargaining power
(International Trade Centre, 2023).

E-Commerce: With technological advancements, e-commerce platforms have become
significant in marketing Ethiopian coffee. Online platforms enable producers and
cooperatives to connect directly with global buyers and reach a wider market
(International Trade Centre, 2023).

Private Labels: Some coffee roasters and retailers develop their private labels using
Ethiopian coffee to differentiate themselves in the market. This approach adds value by
offering brand-specific products and highlighting the origin and story of the coffee
(International Trade Centre, 2023).

International Fairs and Events: Ethiopian coffee is also showcased at international
coffee fairs and events. These platforms offer opportunities for entering new markets,
connecting with buyers, and enhancing the reputation of Ethiopian coffee (International
Trade Centre, 2023).

4. CHALLENGES IN PRODUCTION AND MARKETING, AND PROPOSED
SOLUTIONS

Ethiopia’s coffee, with its rich history and unique flavor profile, holds a prominent position in
the global coffee market. However, the complex marketing chain, shifting consumer trends,
infrastructure gaps, and sustainability concerns present both opportunities and challenges in
terms of production, export, and marketing. This section will first present a comprehensive
SWOT analysis of the Ethiopian coffee sector (Hill & Aaker, 2023), outlining its strengths,
weaknesses, opportunities, and threats, followed by suggested solutions to these challenges.

4.1. SWOT Analysis

Strengths:

CONFERENCE BOOK Academy Global Publishing House

High-Quality Coffee: Ethiopia is globally recognized for its high-quality coffee beans
from regions like Yirgacheffe and Harrar. These beans are favored by coffee enthusiasts
for their unique aromas and acidity (International Coffee Organization, 2023).

Rich History and Culture: As the origin of the coffee plant, Ethiopia boasts a rich
history and culture surrounding coffee. This adds brand value and international prestige
to Ethiopian coffee (National Coffee Association USA, 2023).

Large Producer Base: With approximately 15 million small-scale farmers, Ethiopia is
one of the largest coffee producers globally. This large producer base offers significant
employment and stability to the sector (International Coffee Organization, 2023).
Geographical Diversity: Ethiopia’s diverse topography and climate conditions allow
for the cultivation of coffee beans with varied flavor profiles, setting Ethiopian coffee
apart from that of other producing countries (Ponte, 2003).
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Weaknesses:

< Complex Marketing Chain: The long marketing chain with numerous intermediaries
reduces producers' bargaining power and profit margins. This limits the fair distribution
of revenue in the coffee sector (International Trade Centre, 2023).

< Infrastructure Issues: Inadequate storage, transportation, and processing infrastructure
can affect coffee quality and limit export potential. This weakens Ethiopia’s competitive
edge in global markets (International Trade Centre, 2023).

< Low Product Diversity: Ethiopian coffee is primarily exported as green beans, without
full integration into the value-added roasted coffee market. This limits the country’s
revenue potential from the coffee sector (National Coffee Association USA, 2023).

< Sustainability Concerns: Small-scale production, deforestation, and the use of
chemical fertilizers raise sustainability concerns, threatening the long-term success of
Ethiopian coffee (International Coffee Organization, 2023).

Opportunities:

< Growing Global Demand: The increasing global demand for coffee presents new
markets and export opportunities for Ethiopian coffee (International Coffee
Organization, 2023).

< Expansion of the Specialty Coffee Market: The growth of the specialty coffee market
creates demand for Ethiopia’s high-quality, specialty coffee beans (National Coffee
Association USA, 2023).

< Digital Marketing Platforms: Digital platforms offer Ethiopian coffee producers the
opportunity to directly connect with global buyers, reducing marketing costs and
expanding their market reach (International Trade Centre, 2023).

< Branding and Marketing: By developing a strong brand identity and marketing
strategy, Ethiopian coffee can increase global awareness and demand, fetching higher
prices (International Trade Centre, 2023).

< Value-Added Products: Focusing on value-added products like instant coffee and cold
brew could diversify Ethiopia’s revenue streams and increase profit margins (National
Coffee Association USA, 2023).

< Sustainability Certifications: Ethiopian coffee producers can attract environmentally
and socially conscious consumers by obtaining sustainability certifications such as
Fairtrade or Rainforest Alliance (International Coffee Organization, 2023).

< Increased Domestic Consumption: Growing coffee consumption within Ethiopia
offers new marketing and sales opportunities in the domestic market (International
Trade Centre, 2023).

Threats:

< Price Fluctuations: Volatility in international coffee prices can negatively impact the
income and livelihoods of Ethiopian coffee producers (International Coffee
Organization, 2023).
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< Competition: Countries like Brazil, Colombia, and Vietnam pose significant
competition for Ethiopian coffee in the global market (International Coffee
Organization, 2023).

< Climate Change: Climate change increases the frequency and intensity of extreme
weather events, such as droughts, floods, and disease outbreaks, all of which threaten
coffee production (International Coffee Organization, 2023).

< Pests and Diseases: Diseases and pests that affect coffee plants can reduce production
volumes and lower coffee quality (International Coffee Organization, 2023).

4.2. Proposed Solutions to Challenges

To ensure sustainable growth and maintain competitiveness in the Ethiopian coffee sector, the
following solutions can be considered:

< Improving Marketing Chain Efficiency: Reducing the number of intermediaries,
strengthening cooperatives, and promoting direct marketing channels will increase
marketing chain efficiency and allow producers to earn more profits.

< Infrastructure Investments: Investing in storage, transportation, and processing
infrastructure will help preserve coffee quality and enhance export potential.

< Product Diversification: Focusing on value-added products like roasted coffee, instant
coffee, and cold brew will boost Ethiopia’s revenue from the coffee sector.

< Capacity Building: Providing training and technical support to producers and
cooperatives to enhance their skills in coffee cultivation, processing, and marketing.

< Research and Development: Investing in research and development to improve coffee
plant resistance to diseases and pests, while also increasing yields and ensuring long-
term sustainability.

5. CONCLUSION

Ethiopian coffee holds a rich history and a prominent position in the global coffee market. By
producing high-quality coffee beans that are renowned worldwide, Ethiopia maintains its
competitive edge in the global coffee trade (Perfect Daily Grind, 2020). The country’s deep-
rooted coffee culture, along with its status as the origin of the coffee plant, enhances its brand
value and attracts consumer interest (Teferra, 2021). Additionally, Ethiopia’s vast coffee
producer base provides stability and employment within the sector. The country’s geographical
diversity allows for the cultivation of various coffee types, enriching product diversity (Gebre,
2019).

However, the sector faces several challenges. The complex marketing chain, with too many
intermediaries, reduces producers’ profits and bargaining power (Beshah, 2020). Furthermore,
inadequate infrastructure can affect coffee quality and limit export potential (Worku, 2018).
Additionally, focusing primarily on green coffee exports has prevented Ethiopia from fully
participating in the more lucrative roasted coffee market (Fikre, 2019). Sustainability concerns,
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such as small-scale production, deforestation, and the use of chemicals, also pose long-term
threats to the sector’s success (Tadesse, 2021).

Looking to the future, Ethiopia’s coffee sector presents various opportunities. The increasing
global demand for coffee opens new market possibilities for Ethiopian coffee (ICO, 2020). The
expanding specialty coffee market further increases the demand for Ethiopia’s high-quality
coffee (ITC, 2018). Moreover, digital marketing platforms offer Ethiopian producers’ direct
access to global buyers, potentially reducing marketing costs (UNCTAD, 2020). By developing
a strong brand identity and effective marketing strategies, Ethiopia can further strengthen its
position in global markets. Additionally, focusing on value-added products, such as roasted and
instant coffee, can diversify revenue streams and increase profit margins (Kassa, 2021).
Sustainability certifications can attract environmentally and socially responsible consumers
(Rainforest Alliance, 2019). Furthermore, increasing local coffee consumption presents new
opportunities in the domestic market (Ethiopian Coffee and Tea Authority, 2020).

To ensure the sustainable growth and competitiveness of Ethiopia’s coffee sector, a
multifaceted approach is required. Reducing the number of intermediaries, strengthening
cooperatives, and promoting direct marketing channels will enable producers to earn higher
profits (SCAA, 2020). Investing in storage, transportation, and processing infrastructure will
help improve coffee quality and enhance export potential (Fairtrade Foundation, 2020).
Focusing on value-added products such as roasted and instant coffee will help diversify revenue
streams and increase profit margins (FAO, 2019). Promoting sustainable practices such as
responsible forestry management, water conservation, and organic farming will ensure long-
term success and environmental responsibility (WWF, 2020). Encouraging collaboration
between public and private sectors will help establish a shared vision and strategy for the future
of Ethiopia’s coffee industry (World Bank, 2020).
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ABSTRACT

Teff, a local grain crop of Ethiopia, is gaining increasing importance for the country's economy
and food security. With its high nutritional value, drought resistance, and gluten-free content,
teff perfectly aligns with the global trend towards healthy eating. Ethiopia alone accounts for
approximately 98% of the world's teff production. Over the past decade, teff production in
Ethiopia has steadily increased due to rising domestic and international demand.

According to the SWOT analysis results evaluating the production and export potential of
Ethiopia's teff market and future growth opportunities, it has been determined that teff's
significant features, such as high nutritional value, drought resistance, and gluten-free nature,
present opportunities in the growing global demand and expanding export market. However,
teff also has weaknesses, including low production efficiency and limited modern processing
and packaging facilities.

Strategies to address these issues should aim to increase production efficiency, promote the use
of modern agricultural techniques, improve irrigation systems, and enhance post-harvest
processing and storage capacities. Additionally, marketing and promotional activities should be
intensified to increase teff's promotion and branding in international markets. Increasing
product diversity and encouraging organic teff production will also contribute to market growth.

Keywords: Teff, Ethiopia, Agricultural Economics, SWOT Analysis, Global Demand,
Production Efficiency, Marketing Strategy

1. INTRODUCTION

Ethiopia is the birthplace of teff (Eragrostis tef (Zucc.) Trotter), one of the world’s oldest grains
(FAO 2013). Teff has gained popularity as a "superfood" due to its high nutritional value and
gluten-free nature (BBC 2018). The increasing number of people worldwide with gluten
intolerance, such as those with celiac disease, has significantly raised demand for teff (Doebele
et al. 2013). This trend presents a great opportunity for Ethiopia to enhance its teff production
and exports, contributing to economic development and food security.
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Teff is rich in nutrients, including protein, fiber, iron, calcium, and magnesium. Its gluten-free
property makes it an ideal food for people with celiac disease or those avoiding gluten. Research
indicates that teff’s high fiber content can help prevent chronic diseases like diabetes and heart
disease (FAO 2013).

Increasing Ethiopia’s teff production and export capacity could contribute significantly to the
country’s agricultural development and food security. Teff production could create job
opportunities in rural areas and help reduce poverty. Additionally, boosting teff exports could
increase Ethiopia's foreign exchange earnings and strengthen its integration into the global food
trade (FAO 2013).

The objective of this study is to examine the developments in teff production and export in
Ethiopia over the past decade and explore the country’s potential to benefit from this crop. The
research also aims to propose strategies for developing Ethiopia’s teft sector.

The study focuses on the nutritional value and health benefits of teff, the significant
developments in teff production and exports in Ethiopia over the last decade, and the importance
and production of teff-based products (such as teff injera). A SWOT analysis is also conducted
to evaluate the strengths, weaknesses, opportunities, and threats facing Ethiopia’s teff sector.

A comprehensive literature review was conducted to assess the current and potential
contributions of teff production and export in Ethiopia. The review includes reports from
official organizations like the Central Statistical Agency of Ethiopia (CSA), the World Bank,
and FAO, as well as academic studies on the teff sector and research on the nutritional value
and health benefits of teff.

2. CULTURAL AND TRADITIONAL SIGNIFICANCE OF TEFF

The origins of teft (Eragrostis tef) are believed to date back to Ethiopia, with a history stretching
as far back as 5000-4000 BC (Kebede et al. 2019). Archaeological evidence suggests that teff
has been cultivated and consumed in Ethiopia for centuries (Gebremariam 1991). This long
history makes teff one of the oldest grains in Ethiopia and underscores its importance in the
country’s agricultural and food history.

Teff 1s indigenous to Ethiopia's high-altitude regions and is drought-resistant, allowing it to be
grown even in harsh climatic conditions (Minten & Delgado 2006). This resilience makes teff
an essential livelihood source for many farmers in Ethiopia, particularly in drought-prone areas.
Teft’s drought resistance is critical for Ethiopia’s food security (Shimelis & Rakshit 2007,
Araya et al. 2018). Its high nutritional value and ability to thrive in difficult climates make it an
important food source for the Ethiopian population, helping reduce the country’s reliance on
imported food.

Teff 1s not only vital for Ethiopia’s food security but also for its culture and traditions. Teff is
the main ingredient in Ethiopia’s national dish, injera, a flat, sourdough bread made from teff
flour. Injera is a staple in the Ethiopian diet, served with various meat and vegetable dishes
(Alemerew & Wuhib 2019). It plays an integral role in Ethiopian culture and is considered a
part of the country’s identity.
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2.1. Nutritional Values and Health Benefits

Teff is highly nutritious, rich in protein, fiber, iron, calcium, magnesium, and other essential
nutrients. Below is a more detailed analysis of teff's nutritional profile and its potential health
benefits:

2.1.1. Gluten-Free Nature

Teff is one of the rare grains that does not contain gluten. This makes teff a safe and nutritious
alternative for individuals with celiac disease or gluten intolerance (Berhane et al. 2019).
Considering that a significant portion of the Ethiopian population suffers from gluten
intolerance, teff is a vital food source for these individuals (Gebre-Medhin & Gibson 1997).

2.1.2. High Protein and Fiber Content

Teff contains a higher amount of protein and fiber compared to many other grains. On average,
teff contains 8-13% protein (Shimelis & Rakshit 2007), which is comparable to or higher than
commonly consumed grains such as wheat and barley. Its high fiber content is essential for
maintaining digestive health (Shewfelt & Sloan 2006).

2.1.3. Complete Amino Acid Profile

Teff is one of the few grains that contain all the essential amino acids. These amino acids, which
the body cannot produce on its own, are crucial for various biological processes, including
protein synthesis and tissue repair (Minten & Delgado 2006).

2.1.4. Other Nutrients

Teff is also rich in iron, calcium, magnesium, and other essential nutrients. These nutrients are
associated with various health benefits, such as supporting immune function, maintaining bone
health, and reducing the risk of heart disease (Araya et al. 2018).

3. TEFF PRODUCTION AND EXPORT POTENTIAL IN ETHIOPIA

Teff (Eragrostis tef) is critical for Ethiopia’s food security and economy. As the main ingredient
in injera, Ethiopia’s national dish, and due to its high nutritional value, teft production has
gained increasing attention in recent years. This section provides a comprehensive analysis of
the production area, volume, and productivity of teff in Ethiopia over the last decade.

3.1. Production Area, Volume, and Productivity

Teff production in Ethiopia is concentrated in highland areas at altitudes ranging from 1,500 to
2,800 meters above sea level, where the climate is most favorable for its growth (Kebede et al.
2019). These highlands, with well-drained soils, moderate temperatures, and adequate rainfall
patterns, provide ideal conditions for the growth of teff. Teff production is primarily located in
four major regions: Amhara, Oromia, Tigray, and the Southern Nations, Nationalities, and
Peoples' Region (SNNPR).

CONFERENCE BOOK Academy Global Publishing House 100




\QUHFMM(
& 5,

KCADE,
”’@
8
T

z
H
H
H
3
H
e

Figure 1: Teff Production Areas and Estimated Distributions in Ethiopia (2023)
Estimated Distribution (%0)
SNNPR
Tigray 5%
15%

Amhara
50%

Oromia
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® Amhara ®Oromia ®mTigray = SNNPR

Source: Ethiopian Central Statistical Agency (CSA) data.
3.1.1. Factors Influencing Productivity
Several factors influence teff productivity in Ethiopia:

e Soil Fertility: Well-drained soils rich in organic matter enhance teff productivity (Hurni
et al. 2020).

o Rainfall Patterns: Teff benefits from moderate and consistent rainfall. Droughts or
excessive rainfall negatively affect productivity (Hailu 2019).

e Good Agricultural Practices: The use of improved teff varieties, proper planting
timing, fertilization, and disease management can boost productivity.

e Access to Inputs: Farmers’ access to quality seeds, fertilizers, and other inputs
significantly impacts productivity (Wolde et al. 2021).

3.1.2. Changes in Production Volume Over the Last Decade

Teff production in Ethiopia has steadily increased over the past decade, driven by rising
domestic and international demand. This growth is quantitatively evaluated using simple and
chain index calculations.

Table 1 shows that teff production in Ethiopia saw a steady increase from 2013 to 2022.
Production volumes, expressed in thousand tons, are compared year by year. The simple index
uses 2013 as the base year, showing a 48% increase in teff production by 2022. The chain index
calculates yearly growth, demonstrating a consistent annual increase from 2013 to 2022.
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Table 1: Teff Production in Ethiopia (2013-2022)

Year | Teff Production (Thousand Tons) Simple Index (2013=100) Chain Index

2013 4,000 100 -

2014 | 4,200 105 105
2015 4,400 110 105
2016 4,650 116 105
2017 4,850 121 104
2018 5,000 125 103
2019 5,200 130 104
2020 5,400 135 104
2021 5,650 141 104
2022 5,900 148 104

Source: Ethiopian Central Statistical Agency (CSA) data.
3.1.3. Comparison of Global Teff Production

Teff is also produced in other countries, though Ethiopia remains the dominant producer. Table
2 highlights Ethiopia’s overwhelming dominance, producing around 98% of the world’s teff.
Production in other countries is significantly lower compared to Ethiopia.

Table 2: Major Teff-Producing Countries Compared to Ethiopia

Country Teff Production (Thousand Tons, Percentage Compared to
2022) Ethiopia (%)

Ethiopia 5,900 100.0

Uganda 100 1.7

Eritrea 50 0.8

Sudan 40 0.7

United States | 30 0.5

Others* 80 1.4

*Others: Includes Kenya, South Africa, India, Australia, and New Zealand.
Source: FAOSTAT 2023
3.2. Export Potential of Teff

3.2.1. Local Markets and Consumption Habits
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In Ethiopia, teff is one of the most important sources of starch and is a staple food for the
majority of the population. Injera, a fermented flatbread made from teff flour, is a key element
of Ethiopian cuisine (Ethiopian Central Statistical Agency 2023). Injera is served with various
vegetable and meat stews, and teff flour is also used to make other baked goods like pancakes,
cookies, pasta, and bread (Kebede et al. 2019).

3.2.2. Export Markets and Demand Analysis

In addition to domestic consumption, Ethiopia is an important exporter of teff. In 2022, Ethiopia
exported 500,000 tons of teff, making it the world’s leading teff exporter (Ethiopian Customs
and Excise Commission 2023).

Table 3 illustrates a significant increase in teff exports from Ethiopia since 2013. In 2022, export
volumes were 150% higher than in 2013, reflecting the growing global demand for teff. The
highest increases in teff exports occurred between 2013-2014 and 2016-2017, due to rising
awareness of teff’s health benefits and the global trend toward gluten-free diets (Kebede et al.
2019).

Table 3: Teff Exports from Ethiopia (2013-2022)

Year Export Volume (Tons) Simple Index Chain Index
2013 200,000 100 -
2014 250,000 125 125
2015 300,000 150 120
2016 350,000 175 146
2017 400,000 200 136
2018 450,000 225 129
2019 500,000 250 111
2020 450,000 225 100
2021 400,000 200 90
2022 500,000 250 111

Source: Ethiopian Customs and Excise Commission 2023.

3.2.3. Estimated Teff Exports from Ethiopia by Country

Due to increasing global demand, the value of Ethiopia’s teff exports has risen in recent years
(USDA Foreign Agricultural Service 2023). Although official data for 2022 is not yet available,
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Table 4 presents an estimated breakdown of Ethiopia’s teff exports for that year in terms of
value (thousand USD).

The United States is estimated to be the largest buyer of Ethiopian teff, with a value of 2,500
thousand USD. Other major buyers are expected to include the United Kingdom (1,000
thousand USD), the Netherlands (800 thousand USD), and Germany (700 thousand USD). The
growing interest in teff in these countries may be linked to the rise in vegetarian and vegan diets
in Europe (Euromonitor International 2023). Other countries, including Canada (500 thousand
USD), Sweden (300 thousand USD), France (400 thousand USD), and Australia (300 thousand
USD), have also shown increasing interest in Ethiopian teff. Smaller, niche markets like Japan
are estimated to have lower export values (200 thousand USD). Additionally, countries like
South Africa, Israel, and the UAE are expected to account for a combined export value of
around 1,300 thousand USD.

In addition to these factors, the Ethiopian diaspora in many of these countries also plays a
crucial role in driving teff exports. The diaspora not only consumes teff themselves but also
helps promote the gluten-free grain in their local communities. For example, the large Ethiopian
population in the United States likely contributes to the high volume of teff exports to that
country.

Table 4: Estimated Teff Exports from Ethiopia: 2022 (Thousand USD)

Country Estimated Teff Export Value (Thousand USD)
United States 2,500
United Kingdom 1,000
Netherlands 800
Germany 700
Canada 500
Sweden 300
France 400
Australia 300
Japan 200
Other* 1,300

*Qther: Includes South Africa, Israel, United Arab Emirates, etc.
Source: Ethiopian Customs and Excise Commission, FAOSTAT 2023.

4. SWOT ANALYSIS
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Teff is an important food source in Ethiopia and an increasingly popular export product. Below
is a SWOT analysis evaluating the strengths, weaknesses, opportunities, and threats related to
Ethiopia’s teff sector.

4.1. Strengths
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High Nutritional Value: Teff is rich in protein, fiber, iron, and calcium (Kebede et al.
2019). Its gluten-free nature makes it suitable for people with celiac disease or gluten
sensitivity.

Drought Resistance: Teff is a drought-tolerant crop, allowing it to grow in Ethiopia’s
challenging climate conditions (Minten & Dessalegn 2020).

Ethiopia’s Leadership: Ethiopia is the world leader in teff production, accounting for
98% of global output. This gives Ethiopia a significant advantage in the global market
(FAOSTAT 2023).

Cultural Significance: Teff is deeply rooted in Ethiopian culture, and the demand for
teff-based products, especially injera, remains strong locally.

4.2. Weaknesses

7
L %4

High Price: Compared to other grains, teff can be more expensive, which limits its
accessibility to wider populations.

Inadequate Processing Infrastructure: Ethiopia lacks sufficient infrastructure for
processing and packaging teff flour, which affects the quality and shelf life of the
product (Tesfaye et al. 2023).

Limited Distribution Channels: Teff flour has limited distribution channels, especially

in rural areas and non-exporting countries, restricting access to this product (Van der
Burg et al. 2018).

Lack of Awareness: Teff’s nutritional value and health benefits are not widely known
in many export markets (Aredo et al. 2020).

4.3. Opportunities

CONFERENCE BOOK Academy Global Publishing House

Growing Global Demand for Gluten-Free Products: The global trend toward gluten-
free diets is boosting demand for teff (Yemane et al. 2022).

Increased Awareness of Healthy Eating: As consumers become more health-
conscious, interest in nutrient-rich foods like teff is growing.

Product Diversification: Developing new products using teff flour, such as baked
goods and ready-to-eat meals, can expand the teff market and reach new consumer
groups.

Expansion of Export Markets: Ethiopia can further increase export volumes by
exploring new international markets beyond the current focus.
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4.4. Threats

< Competition from Other Gluten-Free Grains: Other gluten-free grains like quinoa
and buckwheat compete with teff in the market. If the production costs of these
alternatives decrease or consumer preferences shift, it could negatively affect teff
exports.

< Climate Change: Although teff is drought-resistant, extreme droughts or unexpected
weather conditions could disrupt production in Ethiopia.

< Political and Economic Instability: Political or economic instability in Ethiopia could
hinder teff exports and discourage foreign investment.

5. CONCLUSION

Teff, a native grain of Ethiopia, holds increasing importance for the country’s economy and
food security. Its high nutritional value, drought resistance, and gluten-free properties make teff
an ideal fit for global healthy eating trends. This study conducted a SWOT analysis to evaluate
the potential for growth in Ethiopia’s teff production and export markets.

The analysis reveals that teff’s high nutritional content, drought tolerance, and gluten-free
nature are significant strengths. Additionally, growing global demand and an expanding export
market present important opportunities for Ethiopia. However, challenges such as low
productivity, limited processing and packaging infrastructure, and a lack of awareness in global
markets pose weaknesses. Threats include climate variability, rising competition from other
gluten-free grains, and global market fluctuations.

To realize the full potential of the teff market, Ethiopia must adopt a comprehensive strategy.
This strategy should aim to increase productivity, promote the use of modern agricultural
techniques, improve irrigation systems, and enhance post-harvest handling and storage
capacities. Furthermore, marketing and branding initiatives must be intensified to promote teff
in international markets. Diversifying products and encouraging organic teff production will
also support market growth.

Government support and private sector collaboration are crucial for increasing the
competitiveness of the teff market. Stable government policies are necessary to improve
infrastructure, logistics, and farmer training. Meanwhile, the private sector can invest in
processing, packaging, distribution, and marketing to strengthen teff’s position in the global
market.
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ABSTRACT

Studies on climate and sustainability issues in the world have become priority issues due to
their importance. To successfully manage these two important issues, it is necessary to act both
collectively and individually. Just as all sectors have responsibilities, individuals of all ages
also have responsibilities. It is necessary to act more consciously and aware when consuming a
product, and to be conscious and aware at every stage from supply to sales when producing.
Every individual experience changes in climate. The fact that changes are occurring in natural
events all over the world and that these changes are experienced by everyone reveals the gravity
of the situation. Climate change occurs due to natural and anthropogenic causes. But it is stated
that recent climate changes are caused by human activities (fossil fuel use, greenhouse gas
effect, unconscious population growth, misuse and abuse of soil and underground and
aboveground resources, unconscious production and consumption). In this context, the aim of
the study is to raise awareness about climate literacy and sustainability and to remind the
importance of the issue. A literature review was conducted within the scope of a qualitative
research. Governments and businesses need to collaborate and make financial investments for
climate action. Otherwise, climate inaction will cause more financial losses and life crises will
arise. In addition, it is important for the future life of the planet and living things that everyone
takes urgent action and responsibility regarding climate.

Keywords: Climate Literacy, Sustainability, Environment, Management

1. INTRODUCTION

It can be said that the two important issues at the center of the vital crises experienced in the
current time period with the speed of globalization and technology are climate and sustainability. Rapid
changes in climate have become a global problem. There are many reasons for these problems, and it
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can easily be said that the most important source of these reasons is the unconscious and reckless
exploitation of the planet by people in the past. Space debris should not be forgotten either.

It can be said that situations seen as environmental problems arise due to climate change.
Climate change refers to long-term changes in air temperatures. The main reason for the changes in
climate is seen to be the increased use of fossil fuels (coal, oil, gas) since the 18th century. But it should
be emphasized that climate change should not be thought of only as high temperatures. Since the
functioning system on planet Earth are interconnected, a change at one point will cause changes at
other points. The consequences of climate change are droughts due to heat, increased fires, melting
polar ice, rising sea levels, violent storms and reduced biodiversity.

Godin (2023: 14) Four factors are responsible for a significant portion of the carbon dioxide
and other greenhouse gases emitted by humans: coal, combustion, cows and concrete. Predictions are
that these four factors together will account for 70% of our climate change problem. These are also
important starting points for reducing global emissions and meeting carbon reduction targets. All these
factors are human choices and all of them have alternatives. He points out that changing long-
established systems is never easy, but the path to follow for each factor is clear.

It has been proven that human behavior has a major impact on local and global ecosystems
(Milér & Sladek, 2011: 150). Climate scientists have shown that humans are responsible for almost all
the global warming over the last 200 years.

As can be seen when literature research is done; literacy types such as earth science literacy,
atmospheric science literacy, energy literacy, weather literacy, ocean literacy are encountered. Azevedo
and Marques (2017: 417) climate literacy, also known as climate science literacy or climate change
literacy, is linked to scientific literacy. Shafer (2008) states that climate literacy enables people to be
more aware of nature and use climate information effectively. Kuthe et al. (2020) define climate
literacy as the individual’s knowledge about climate changes and his/her ability to reflect this
knowledge in his/her daily life. With climate literacy, an individual can learn how to access
scientifically reliable information about the climate, how to evaluate this information, and how to
recognize the interconnectedness between the climatic changes experienced and choose actions to
improve accordingly.

Climate change already poses significant challenges to environmental sustainability globally
and is exacerbating existing problems (Franklin & MacDonald, 2024). Schonborn et al., (2019) state
that sustainability consists of the entirety of processes that can ensure social development while
meeting the needs of both current and future generations. Kumar (2022) defines sustainability as the
ability to ensure and support the sustainability of natural resources over time in a way that prevents
their depletion to maintain ecological balance.

As can be seen, it is to ensure production in a way that meets the needs of individuals without
consuming resources. The main purpose is to protect resources. However, in addition to the
unconscious use of natural resources, factors such as world population growth, climate change and
drought also increase the damage to nature. The concept of sustainability is used very frequently and
in every field. The important thing in sustainability is to achieve sustainability without harming the
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environment, regardless of the sector to be addressed. The idea that the relationship between
sustainability and climate is very important constitutes the purpose of this research.

2. LITERATURE REVIEW

First, it should be noted that the breadth and content of the concept of climate literacy is not yet
universally accepted (Miléf & Sladek, 2011). Literacy, which emerged in the late 19th century, was
initially a concept used to refer to the ability to decipher and code text, but in later years it began to be
used to refer to a psycholinguistic guessing game, the creation of skill-based mechanical processes, a
fusion between readers and writers, a transaction between the reader and the text, understanding what
one reads and being able to express oneself in writing, and a structure associated with the development
of mental skills (Sur, 2022: 446). As a common definition in the literature, the definition and
information in the US Global Change Research Program report is used.

The U. S. Global Change Research Program (USGCRP) (2009) defines climate literacy as
“understanding your impact on climate and the impact of climate on you and society.” According to
the relevant report, the characteristics of a climate literate person are listed as follows: s/he understands
the basic principles of the world climate system, knows how to evaluate scientifically reliable
information about climate, communicates meaningfully about climate and climate change, and can
make conscious and responsible decisions about actions that may affect the climate.

Bedford (2016: 189) notes that knowledge of climate science is often referred to as climate
literacy. Dupigny-Giroux (2016) states that climate literacy is both an accumulation of knowledge and
away of understanding and acting in the light of this knowledge. Choi et al. (2021: 102) define climate
literacy as the ability to make responsible decisions and offer solutions to climate change problems
based on a scientific understanding of the climate system and climate change. Kolenaty et al. (2022)
emphasize that climate literacy combines climate science and environmental education.

Climate literacy is characterized as three characteristics of environmental education terms:
knowledge, competences and attitudes (Hung, 2022). Most studies on climate literacy have focused on
climate change knowledge, and it is stated that there are no standardized definitions for all three
components (knowledge, competences, attitudes) (Kolenaty et al., 2022).

Knowledge: It is known that knowledge is critical for successful behavior (Frick et al., 2004).
Climate education and climate change education generally include the climate system, climate science
and the effects of climate change (Roczen et al., 2014). Climate change education is viewed as an
example of the instruments that may be used to produce an informed society, a competent worker, and
enable government authorities to make choices and preparations to help safeguard communities from
climate change and its bad repercussions (UNESCO, 2010).

Competences: Perceived Competences (abilities) related to climate change mitigation and
adaptation are a key determinant, particularly for younger people, the sense of being capable to make
a difference to combating the climate crisis helps them get past feelings of information overload,
paralysis, and powerlessness, and discover their own path to individual and community climate action
engagement (Kolenaty et al., 2022).

Attitudes: Many writers emphasize the relevance of climate change views, which can
significantly impact desire for involvement in climate action (Corner et al., 2015). Early information-
deficit models argued that if people were educated on the causes and effects of environmental issues,
they would be more environmentally conscious (Burgess et al., 1998). However, many following
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analyses and research have indicated that the link among environmental knowledge and actions is less
straightforward and frequently weak (Burgess & Harrison, 1993).

Sustainability refers to the capability of companies to not only concentrate upon gaining profit
but also to conform with modern-day societal norms and trends (Slager et al., 2020). Thiele (2024:
1947) defined the sustainability is the technique of meeting present demands without jeopardizing
future well-being.

Companies that include sustainability into their strategy may generate revenue while also
improving the quality of life in communities and conserving natural resources. As a result, the
implementation of sustainable practices must be consistent with corporate strategy (Franceschellietal.,
2018). The World Commission on Environment and Development (WCED, 1987) defined sustainable
development (SD) as meeting the requirements of the present without compromising the capability of
future generations to satisfy their needs.

The concept of sustainability is used to describe any action that considers the balance and
impact of social, economic and environmental considerations (Farley & Smith, 2020; Matzembacher
& Meira, 2019). To be genuinely sustainable, businesses must implement a diverse range of policies
that address all three dimensions: social, environmental, and economic (Cagliano et al., 2016).

Social sustainability is a societal feature that promotes long-term well-being for humans,
particularly for vulnerable individuals or groups (Hollander et al., 2016). Towns with transportation
solutions that improve low-income people’s access to services, education, and employment are another
example of social justice problems being addressed (Fischer & Amekudzi, 2011). A significant
difficulty for firms involved in social sustainability is bridging the gap between their commercial
approach to achieving financial goals and long-term social goals (Buser & Koch, 2014). Littig and
Griessler (2005) emphasized the importance of nature and society, stating that social sustainability
could be ensured if tasks in the public and related institutional courses for action meet a broader set of
human needs and are designed in such a way that nature and its capacity for regeneration are
safeguarded over time while the regulating cases of social fairness, humans’ pride, and cooperation are
met.

Environmental sustainability relates to resource productivity and the environment’s ability to
withstand human modification (Tur-Porcar et al., 2018). Savitz and Weber (2006) argue that
commercial interests, as well as environmental and societal interests, interact in all company activities.
Tur-Porcar et al., (2018) refer to the “sustainability sweet spot” as the intersection of business aims of
expanding market share and profitability with environmental goals of combating climate change and
health for all. The starting spot for environmental sustainability is deceptively simple: if everyone
acknowledges that ecosystems and natural assets are finite, economic decisions may be made in such
a way that the end results of economic actions are also ecologically sustainable.

Economic sustainability is a complex idea that requires a thorough grasp of both the internal
and external surroundings to attain full employment, decreased poverty, and no bankruptcy
(Kraaijenhagen et al., 2016). Guest (2010) emphasizes economic sustainability in terms of climate
change, arguing that by actively restricting, delaying, and shutting materials and energy flows, we may
attain more resource-effective and effective economic sustainability. Doane and MacGillivray (2001)
posits the economic sustainability are inextricably related to an organization’s environmental and social
consequences. While high financial and broad economic performance may ensure a company’s
survival in the near term, it does not guarantee a long-term economic future or desirable environmental
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or social effects (Rana et al., 2021). If the predictions regarding sustainable development are correct,
ignoring the environment and social concerns might be a barrier to longevity at both the micro and
macro levels (Awan & Sroufe, 2022).

When some studies in the literature are examined, Schramek and Harmeling (2001) state that
climate change has a long-term and significant impact on economic development, population
migration, political stability, financial systems and corporate operations. Aizebeokhai (2009) states that
human activities increase the production of greenhouse gases, which in turn trap more heat than
necessary, causing the average temperature of the planet to increase, often referred to as global
warming. Therefore, Owusu and Asumadu-Sarkodie (2016) emphasize that the advancement of clean
energy technology is critical to reducing greenhouse gas emissions and carbon emissions worldwide.
Renewable energy enterprises have an important role in this regard (Averchenkova et al., 2016).
Therefore, it can be stated that the energy sector is of vital importance for managing climate change
and its accompanying risks (Klein et al., 2022; Juhola et al. 2024).

Climate change is also seen as a threat to the food sector, which is important for life (Myers et
al., 2017; Rotich et al., 2019; Maulu et al., 2021). It should not be forgotten that agriculture is
considered a ‘victim’ of climate change, but the impact of inappropriate agricultural activities on global
warming cannot be ignored (Munonye, 2017).

Climate change, considered the most serious long-term global danger, significantly affects
ecosystem functionality and weakens economic and social systems (Nordhaus, 2019). The
consequences of climate change are inextricably linked to sustainable development, which strikes a
balance between economic success and social well-being (Canevari-Luzardo et al., 2020). The
importance of adapting to climate change while supporting sustainable development to maintain long-
term ecological balance is emphasized (Greenberg et al., 2024).

In recent years, the private sector has been improving its understanding of the physical climate
hazards that may arise and its awareness of the actions that businesses can take to maintain the financial
sustainability of their operations when faced with climate risks (Ngo et al., 2023). Furthermore,
Christensen and Knezek (2015) emphasize that if individual attitudes towards climate change are
regularly checked and a sustainable and environmentally friendly lifestyle is preferred and attention is
paid to climate change concerns, negative outcomes can be changed. Kuo et al. (2022) state the
necessity of a real interaction with nature to create environmentally friendly attitudes and actions.

It is thought that the following researches that draw attention in different fields are important.
Huang et al. (2011) stated that increasing temperatures due to climate change pose a risk of heat stress,
allergic diseases, and mental health problems; Werners et al. (2013: 339) argue that focusing on
thresholds, turning points and adaptation pathways to further sustainability under climate change is a
combination of scientific foundations and practical applications; Ahmed et al. (2019) stated that
aquaculture is at risk from a combination of climate variables such as cyclones, droughts, floods, global
warming, ocean acidification, precipitation change, salinity and sea level rise, and for aquaculture to
be sustainable, its environmental impacts must be significantly reduced and it must adapt to climate
change; Suhaimi and Mahmud (2022) argue that the inclusion of climate literacy in the education
system will help young people better understand the consequences of climate change and its impact on
humanity; Wild et al. (2023) stated the need to be prepared for situations that may threaten public health
due to natural events such as forest fires and floods. Juhola et al. (2024) notes that although companies
are aware of climate risks, especially in relation to the green transition, climate risks have not been
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assessed comprehensively and adaptation measures mostly consider direct physical risks and little
consideration of more systemic and complex risks such as cross-border impacts or cascading risks.

3. CONCLUSION

Field et al. (2012: 557) defines climate change as, “a change in climatic conditions that can be
described by changes in the mean and/or variability of its characteristics (e.g. using statistical tests),
and that typically persists over periods of decades or longer. Climate change may result from natural
internal processes or external forcings, or from persistent anthropogenic changes in the composition of
the atmosphere or in land use.”

Climate change directly impacts corporate development through physical risks, including
sudden weather disasters and long-term climate changes (Duque-Grisales & Aguilera-Caracuel, 2021).
These risks result in business interruptions, resource scarcity, increased insurance premiums, rising
commodity prices, and resource diversion (Wang et al., 2021). It states that in recent years, the negative
consequences of climate change have increasingly spread to the real economy sector, which affects the
outputs of enterprises and increases their costs, thus creating an obstacle to the development of
sustainability of enterprises (Li et al., 2024).

Mittenzwei et al. (2019: 3) state that climate literacy refers not only to knowledge of climate
change, but also to the ability to analyze climate data and evaluate and reflect on behaviors. Climate
literacy includes knowledge, skills and attitudes that can manage the negative situations that will arise
due to climate change. McNeal et al. (2014: 293) emphasize the need to equip people with the
knowledge and skills to understand and address climate change, as the impacts of climate change will
continue to be seen in the future. To cope with the challenges faced by climate change, both current
and future generations must be provided with the necessary awareness, knowledge and skills, and
people must also be empowered to create solutions for equitable and sustainable growth in relation to
climate change (Leal Filho & Hemstock, 2019). In addition, fossil fuels should be used at a minimum
level, systems that cause greenhouse gases should be transformed, macro and micro scope energy
savings should be taken into consideration, waste should definitely be separated and recycled, the use
of alternative natural energy sources should be expanded, and attention should be paid to the cleanliness
of the seas and oceans.

Shwom et al. (2017) state that with climate literacy, people can understand the global climate
system and thus the consequences resulting from the changing climate can be seen and understood.
Rotich et al., (2019) emphasize the importance of education in generating the knowledge needed to
address climate change by helping people understand the interconnectedness of environmental,
economic and social aspects. In other words, climate literate individuals can be raised through
education. Therefore, education systems should prioritize climate literacy to raise individuals who can
think critically about environmental issues and take proactive steps to reduce climate impacts (Schiano-
Phan et al., 2022).

Kolenaty et al. (2022) define climate literacy as the combination of knowledge, competences
and attitudes needed to promote sustainable activities. Additionally, these factors can be addressed
holistically to promote environmental sustainability and economic prosperity (Klein et al., 2022).
Kranz et al., (2022) emphasize that climate change endangers food supply, energy security and social
stability. For example, businesses emphasize that they increasingly understand the importance of
adapting to climate threats not only for economic sustainability but also to contribute to larger societal
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goals (Azevedo & Marques, 2017). This alignment between corporate plans and sustainability goals
includes the need to incorporate environmental issues into economic actions (Oliver Yébenes, 2024).
Therefore, businesses and industries must incorporate sustainability practices into their operations by
balancing economic growth with environmental stewardship (Matzembacher & Meira, 2019). Climate
literacy is a critical tool for advancing sustainable development, especially in the face of climate
change. Simpson et al. (2021) state that it is important to be able to combine knowledge with action-
oriented skills and positive environmental attitudes to promote long-term sustainability.

Ultimately, successfully integrating climate literacy into education, business and policy
frameworks will be essential to creating resilient societies capable of addressing the global climate
crisis. Finally, as Bill Gates puts it, “We Must Work Together” (Gates, 2021: 233).
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ABSTRACT

The geographic location of Kenya renders it highly susceptible to the impacts of climate change,
particularly due to its reliance on rain-fed agriculture and natural resources. The effects of
climate change, including prolonged droughts, erratic rainfall, and rising temperatures, have
direct implications for food security, water availability, and livelihoods, especially for rural and
pastoralist communities. Kenya's minimal contribution to global greenhouse gas emissions
exemplifies the phenomenon of climate injustice, as it disproportionately suffers from these
emissions' effects. Climate variability significantly affects Kenya's agricultural sector, which
employs about 80% of the rural population, despite Kenya's per capita CO2 emissions being
among the lowest in the world, according to the Global Carbon Atlas. This creates a situation
where those least responsible for climate change endure the harshest consequences, further
deepening existing socio-economic inequalities. The unequal impacts of climate change in
Kenya highlight the urgent need for an environmental justice approach to climate policy.
Climate-related challenges disproportionately affect those most vulnerable, such as rural
communities, indigenous peoples, and women, exacerbating existing social and economic
inequalities. In order to address these disparities, it is not sufficient to implement national policy
reforms; international solidarity and financial support are also required. By embracing a justice-
oriented approach to climate adaptation and mitigation, Kenya can build a more resilient and
equitable future in the face of the climate crisis. The available empirical evidence supports the
proposition that marginalized groups, including rural communities, women, and indigenous
populations, are the most severely affected by these impacts as a result of their pre-existing
social and economic inequalities. This analysis incorporates data and case studies to shed light
on how climate change exacerbates these disparities and suggests potential solutions.

Keywords: Climate Change, Environmental Justice, Environmental Security, Kenya,
Vulnerable Groups

1. INTRODUCTION
Although climate change is a global phenomenon, it does not affect the entire globe to
the same extent. It is possible to say that relatively developed countries that can build a
more resilient structure against the damages caused by climate change are less harmed by
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this phenomenon. Due to the unbalanced distribution of the damages of climate change,
which does not affect all countries to the same degree, it is seen that developing countries,
especially those in the Global South, have to struggle with much more serious
environmental problems. Kenya, an East African country that is economically highly
dependent on climate-sensitive sectors (such as agriculture, animal husbandry, wildlife
tourism, etc.), is one of the countries most vulnerable to the consequences of climate
change. Richer nations, historically responsible for most greenhouse gas emissions, have
more financial and technological capacity to reduce and adapt to climate change. Thanks
to this capacity, they are able to resist environmental crises and the damages of climate
change. In contrast, Kenya and other developing countries with fewer resources and lower
emission contributions are having difficulty coping with the intensifying climate crisis.
For these countries, the climate crisis is becoming a "real" problem that needs to be solved
urgently. In this context, rising temperatures, erratic rainfall, prolonged droughts and
frequent floods threaten Kenya’s economic stability, food security and social fabric.
Environmental challenges intersect with issues of poverty, exclusion and inequality,
creating deep environmental justice concerns. Almost all Kenyans report that climate
change affects their daily lives, while nearly three-quarters believe that climate change
and environmental degradation harm their livelihoods (European Investment Bank,
2022). Similar to the unequal distribution of climate change-related problems globally,
the impact of environmental problems on groups within countries is often unequal. This
article examines the unequal impacts of climate change in Kenya through an
environmental justice lens, highlighting the disproportionate impact on vulnerable
populations such as women, indigenous groups and rural communities. Empirical
evidence supports the idea that marginalized groups (rural communities, women and
indigenous populations) bear the brunt of these impacts due to pre-existing social and
economic inequalities.

2. ENVIRONMENTAL JUSTICE APPROACH

As partially mentioned above, not all countries have to bear the economic and social costs
created by climate change and environmental crises equally. Those who benefit from
environmental resources and those who have to face the problems created by the destroyed
environment are often different countries. Climate change, in a way, deepens inequalities
between countries. The reflection of environmental problems at the national level has a similar
effect of deepening inequalities. In this context, the environmental justice approach comes to
the fore with its emphasis on the effects of industrial pollution and toxic waste on poor and
minority communities. In the 1980s, social movements in the USA widely accepted an approach
that aimed to establish a more just social order in the use of environmental resources and to
combat environmental problems. The main goal of this movement was to argue that
environmental policies should not only ensure environmental sustainability but also social and
economic equality. The environmental justice approach focuses on the inequalities created by
the unequal distribution of natural resources and environmental damage among different groups
in society, as well as the socio-economic differences it deepens. The concept advocates for the
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fair sharing of environmental damages and benefits. It aims to ensure that no group in society
bears the burden of environmental risks more than others. Environmental justice recognizes the
fact that economic, social, and ethnic inequalities combine with environmental conditions to
make certain groups more vulnerable.

In one of the fundamental studies that shaped the concept of environmental justice, Bullard
(1994) emphasized that minority communities in the United States are disproportionately
exposed to environmental damage. Such communities often live in areas with polluting
industries that negatively affect environmental health. Bullard's work shows that environmental
justice is an approach that emphasizes the connection between social inequalities and
environmental health. Concepts such as environmental racism can also be reached from the
perspective opened by the environmental justice approach, but this concept will not be
emphasized in this study. Because sufficient reliable data is needed to claim and prove this, but
such data has not been obtained in the Kenyan context.

Schlosberg (2007) argued that environmental justice encompasses not only the distribution of
environmental damages, but also concepts such as recognition and participation. According to
Schlosberg, the participation of disadvantaged groups in environmental decisions and the
recognition of their identities and needs are critical to achieving environmental justice. Thus, it
is possible to more closely associate the environmental justice approach with democratic rights.
Reference is also made to the necessity of an inclusive management approach in combating
environmental problems and building a structure that is resilient to the effects of climate change.
The basis of the environmental justice approach is to ensure the fair distribution of
environmental damages and benefits. It also advocates broad participation in environmental
policy determination and decision-making processes, encompassing all social groups, and non-
discriminatory environmental policies. In general terms, the basic principles of the
environmental justice approach are as follows:

1. Fair Distribution: All segments of society should receive a fair share of environmental
burdens (such as air, soil, water pollution, hazardous waste) and benefits (such as clean air and
water, green areas). In particular, disadvantaged groups (minorities, the poor, women, etc.)
should not be the focus of industrial activities or harmful environmental impacts in accessing
environmental resources for different socio-economic groups in a society. Bullard (1994)
argues that environmental damage is particularly concentrated among minority groups and poor
communities, and that this is a serious problem for environmental justice. This principle
suggests that environmental damage should not disproportionately affect any community and
that social inequalities should not be deepened.

2. Ensuring inclusive participation in environmental decision-making processes is crucial to
ensuring equal participation for all. According to Agyeman et al. (2003), in order to achieve
environmental justice, decision-making processes must be inclusive and effective. This is
possible through broad public participation where all segments of society can be represented
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and participate in decision-making processes. Therefore, according to the environmental justice
approach, no community should be excluded from these processes. It has been argued that
communities that are not represented and cannot take part in environmental policy-making and
decision-making processes experience greater environmental inequalities. This principle aims
to ensure that disadvantaged groups also have a say in environmental management and to
prevent exclusion.

3. Protection of Special Groups: Environmental damage disproportionately affects historically
marginalized groups such as minority groups, low-income communities and indigenous
peoples. The protection of these groups is considered an important element of environmental
justice. Schlosberg (2007) emphasizes that environmental justice should focus not only on
distributive justice but also on the recognition of the cultural and social identities of groups. At
first glance, the protection of special groups may seem to be contrary to the fair distribution
principle of the environmental justice approach, but when the vulnerability of these groups to
environmental damage is taken into account, it becomes clear that the protection of these groups
is extremely appropriate. According to this principle, environmental decision-making processes
should respect and accept all segments of society.

4. Procedural justice refers to decisions on environmental issues that are transparent, fair and
equitable. Walker (2012) states that transparency and accountability in environmental decision-
making processes are critical to achieving environmental justice. According to this principle,
all stakeholders should be included in a fair and transparent process when creating
environmental policies. It is imperative to act accordingly in order to build a just environmental
order.

5. Rights-Based Approach: Environmental justice argues that living in a healthy environment
is a fundamental human right. Everyone who suffers environmental damage should have the
right to access justice.

6. Solidarity and Community Empowerment: The environmental justice approach encourages
solidarity and community empowerment. Pellow (2002) emphasizes that environmental justice
movements should act in solidarity with communities to deal with environmental problems.
This principle suggests that it is vital to provide support to communities throughout the process
and enable them to address their own problems more effectively.

Environmental justice is not only about environmental protection; it also includes social justice
and human rights. Its aim is to distribute environmental benefits and harms fairly without
increasing social inequalities, thus making it possible to build a social structure that is more
resilient to climate change and environmental crises.Therefore, it is critical to reduce social
inequalities and guarantee everyone's right to live in a healthy environment when creating
environmental policies.

By preventing marginalized communities from suffering disproportionately from
environmental hazards, environmental justice focuses on the equitable distribution of
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environmental benefits and burdens. In Kenya, the unequal impacts of climate change raise
significant environmental justice concerns. Marginalized groups such as smallholder farmers,
pastoralists, and women bear the brunt of the consequences of climate change despite
contributing the least to global carbon emissions.

3. THE SITUATION OF KENYA IN THE CONTEXT OF ENVIRONMENTAL
JUSTICE APPROACH

Kenya's vulnerability to climate change stems from both its geographical location and socio-
economic structure. Located in East Africa, Kenya has a population of approximately 55
million, with approximately 70% of its population living in rural areas and earning their
livelihood from agriculture (FAOSTAT, 2021). Its economy is largely dependent on climate-
sensitive sectors such as agriculture, tourism (wildlife and coastal tourism), and energy (heavily
hydropower). However, climate change exacerbates numerous environmental challenges
Kenya faces, such as deforestation, water scarcity, and an increased frequency of extreme
weather events like droughts and floods. Farming products, the backbone of Kenya's economy,
make up most of its Gross Domestic Product (GDP). More than 40% of the population works
in agriculture, and 70% of people who live in rural areas do so. But in recent years, agricultural
output has stayed the same. Small-scale farmers and agricultural businesses continue to struggle
with expanding their businesses and improving agricultural practices. Working with the private
sector, we try to improve nutrition, boost economic growth based on farmland, make county
governments stronger, more resilient, and create long-lasting market systems (Agriculture,
Food, and Water Security | Kenya | U.S. Agency for International Development, 2023).
Agriculture serves as a significant source of life and employment in the nation, particularly in
severely drought-affected areas such as Kilifi. Most people in this county work as traders,
processors, and transporters in agricultural and ancillary enterprises. The sector serves as a
source of sustenance and nutrition for the county. Climate change is a significant obstacle to
the country's socioeconomic development. Climate change jeopardizes both agricultural
sustainability and food security. Climate change manifests through floods, droughts, and the
steady destruction of the environment. This results in a decrease in agricultural output and
quality; ambiguity regarding the commencement of seasons, hence disrupting the agricultural
calendar; crop failures; diminished farm income; pests and diseases impacting crops and
livestock; fodder shortages; loss of livelihoods; and heightened production costs. Additional
issues confronting the county and impacting agricultural output include: diminishing arable
land due to population pressure and evolving land uses; and the gradual depletion of soil
nutrients in previously fruitful regions, leading to reduced yields and food insecurity (Kenya
Agricultural & Livestock Research Organization, 2021).

Climate change poses direct threats to crop production, livestock, and access to water resources,
making rural and agricultural communities particularly vulnerable. Moreover, Kenya’s
historical land ownership and economic patterns have exacerbated inequalities, particularly
among indigenous peoples and minority ethnic groups. For an illustration from the colonial era
about the issues of land ownership and resource accessibility, the Maasai accords of 1904 and
1911 demonstrate how treaties and agreements affect local people's rights to natural resources.
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Using the two agreements, the British were able to forcefully relocate certain parts of the Maasai
from their preferred grazing lands in the central Rift VValley (Naivasha-Nakuru) to two reserves
in order to make room for white settlement. Since then, the community's attempts to reclaim
the land have been unsuccessful. The Colonialists elected not to acknowledge customary
property ownership, viewing it as an invalid means of asserting possession or control over
property or the environment. Maasai spokespeople assert that the two agreements' land loss is
the single most important factor contributing to the Maasai people's ongoing cultural, economic,
and social impoverishment, as well as the erosion of their collective sovereignty. They believe
that successive Kenyan governments have failed to address past injustices on land and natural
resources (Muigua & Kariuki, 2017).

The history of natural resources in Kenya reveals a battle for environmental justice. A typical
example is the Mau Mau uprising of the 1920s and 1950s. Reclaiming land and land-based
resources that Her Majesty had taken from local populations was one of the revolution's primary
motivations. The colonialists were able to exploit the law to control all of the colony's natural
resources (Muigua & Kariuki, 2017). The colonial administration transferred numerous issues
to independent Kenyan governments by establishing regulations that facilitated an inequitable
distribution of natural resources. The colonialists used a similar approach in the distribution of
land, as well as other land-based resources and water. The colonial government transferred
forest management from local communities to the state via exclusive and protective legal
frameworks, a legacy inherited by subsequent independent governments in Kenya. A paradigm
shift towards community-based forest management emerged in the 1990s, albeit with minimal
commitment from stakeholders. This has been largely unsuccessful due to the bureaucratic
requirements for communities to obtain complex licenses and permits for participation.
Similarly, the authorities established legal frameworks concerning water resources, the most
significant being the Water Ordinance of 1929, which assigned water resources to them. This
restricted local communities' access to the universal water rights previously available during
the precolonial era. The issue of environmental injustice in Kenya persists in the post-
independence era, frequently yielding adverse outcomes, as evidenced by numerous
government reports (Muigua & Kariuki, 2017).

Post-colonial land distribution policies have left large portions of productive land in the hands
of a few elites, while marginalized communities, especially pastoralists and small farmers, often
live in arid and semiarid regions that are highly vulnerable to drought. These groups have fewer
resources to adapt to the impacts of climate change, further deepening existing inequalities.
Rural communities, women, and indigenous populations are more likely to bear the negative
burdens of climate change due to pre-existing social and economic inequalities, and this study
will therefore focus on these groups.
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3.1.Rural Communities And Smallholder Farmers

It is possible to argue that Kenya is generally vulnerable to climate change. However, the
country’s historical and structural inequalities in land ownership, political representation, and
access to resources exacerbate the difficulties experienced by disadvantaged groups. Rural
communities and smallholder farmers are among the groups most dependent on natural
resources. Geographically, the Arid and Semi-Arid Lands (ASALs), which account for 82% of
Kenya's total land area, are particularly vulnerable to climate change. Climate change
disproportionately affects vulnerable groups in society (Ministry of Environment and Forestry,
2018).

In 2016, Kenya approved the Climate Change Act to more effectively address the major
problem of climate change. The Act adopts a mainstreaming strategy, which entails
incorporating climate change issues into all sectors and county integrated development plans.
The President, who chairs the National Climate Change Council, oversees general coordination
and advisory tasks. Finally, the Act established the Climate Change Fund, which will finance
key climate change initiatives and solutions (Ministry of Environment and Forestry, 2018).

Prolonged and severe droughts in Kenya are becoming more common as a result of climate
change-induced inadequate or insufficient rainfall. Drought conditions in 2017- 2018 left 3.4
million people extremely food insecure, while an estimated half million people lacked access
to water. Droughts exacerbate water scarcity, negatively impacting communities, particularly
women and girls who must travel lengthy distances for water and have less water for hygiene.
Pastoralists in arid and semi-arid lands (ASALS) are experiencing cattle deaths owing to a
shortage of pasture and water, as well as increased insecurity and conflict within Kenya and
across national boundaries (Ministry of Environment and Forestry, 2018).

In Kitui County, which is primarily reliant on agriculture, it is the primary economic activity,
contributing to food security while accounting for 87% of rural household income. Farmers see
climate change as a "monster" that is badly impacting their agricultural activity. They indicate
that rainfall has gotten increasingly unpredictable over time. They specifically mention the
substantial reduction in rainfall that has resulted in low yields and crop losses, insufficient cattle
water requirements, depletion of surface and groundwater (Ministry of Agriculture, Livestock,
Fisheries, and Cooperatives, Kenya, 2021).

3.2.Indigenous Peoples And Shepherds

It emphasizes that during the extended drought in 2016-2017, pastoralists experienced losses
of between 40% and 60% of their livestock, varying by region. This destruction has greatly
reduced household incomes, resulting in widespread food insecurity and malnutrition. The
government reports that malnutrition levels in the county are at 30 percent, while in the sub-
county of North Horr, the figure is 34 percent. Marsabit County experienced the most severe

CONFERENCE BOOK Academy Global Publishing House 128




 CONFERE,
& 5,

WCADE
M,rq/
8
T

D

impact among the 23 counties affected by the ongoing drought in Kenya, which comprises a
total of 47 counties. The land lay barren, unable to sustain life, and countless animals have
perished. The government is acquiring drought-affected animals from pastoralist communities
to provide meat for the starving population (Mukami & Wasike, 2017).

Pastoralist communities have had to travel longer distances in search of pastures due to
declining grazing areas and water resources, which has increased the possibility of conflict with
other communities. A confrontation over the Meru-Isiolo line claimed the lives of ten people in
2017. The same boundary dispute claimed the lives of 7 more individuals the following year.
In 2019, the conflict between Isiolo and Garissa claimed 21 lives, and an additional 5 deaths
occurred in Garissa, leading to ongoing hostilities in the border village of Modogashe (Minority
Rights Group, 2024).

Drought frequently kills people and destroys livelihoods in northern Kenya, forcing thousands
of households to abandon pastoralism. Furthermore, a lack of rain stifles pasture growth and
reduces water availability for both humans and livestock. Scarcity challenges the usage, control,
and access to pasture and water, frequently leading to violent conflict (Haro, 2023). In Isiolo
and Marsabit counties, certain communities are successfully managing drought and conflict by
utilizing indigenous knowledge and a traditional resource governance structure referred to as
deedha. Drought uncertainty prompts a traditional survival strategy among pastoralists,
characterized by mobility to escape drought, conflict, or a combination of both. The Borana
pastoralist community in the southern regions of Ethiopia and the northern counties of Isiolo
and Marsabit in Kenya integrates this strategy into a conventional resource governance
framework known as Deedha. The Deedha system is based on the principle of sustainable
rangeland use and operates on a reciprocal basis. It promotes the sharing of resources and offers
a secure refuge during drought for pastoralist groups from other vulnerable counties, including
Wajir, Garissa, Marsabit, Samburu, and Laikipia (Haro, 2023).

The indigenous populations of Kenya comprise hunter-gatherers such as the Sengwer, Ogiek,
and Sanya, as well as pastoralists including the Maasai, Turkana, Endorois, and Samburu,
among others. They all confront uncertainty over land and resource tenure, inadequate service
delivery, discrimination, insufficient political representation, and marginalization. Their
circumstances appear to deteriorate annually, with escalating competition for resources in their
regions. Despite certain changes in discourse, elites primarily manage climate financing
initiatives aimed at the majority of Indigenous Peoples' territories, which appear ineffective in
closing the inequality gap. Conversely, despite extensive efforts to safeguard communities'
collective land rights, disruptive incidents such as the eviction of the Ogiek tribe starkly
illustrate that we remain far from achieving human rights, especially tenure rights, for the
majority of Indigenous people in Kenya (Kaunga & Gakuo, 2024).

The phrase "from drought to catastrophic floods™ encapsulates the climatic conditions for the
majority of Kenya's Indigenous Peoples in 2023. The anticipated rains appeared to bring
calamity in equal proportion, as they resulted in loss of life, cattle, and destruction of dwellings,
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while also jeopardizing community health and exacerbating the pre-existing issues faced by
vulnerable populations (Kaunga & Gakuo, 2024).

3.3.Women and Gender Inequalities

Climate change affects disproportionately women in Kenya, particularly in rural regions.
Women, as primary caregivers and providers of food and water, are in charge of gathering
water, fuelwood, and managing family resources. A climate-induced shortage increases the time
and effort required to perform these duties, restricting women's ability to work or attend school.
Furthermore, women's restricted property ownership and access to financial services impede
their ability to execute adaptation techniques in the face of climate change, exacerbating gender
inequality. During droughts, women, particularly in rural regions, spend more time getting
water and fuel. According to the Kenya Time Use Survey Report, women and girls over the age
of fifteen spend an average of three hours a day on unpaid domestic and care work. Nationally,
women spend around five hours per day on unpaid domestic and care duties, while men spend
about one hour per day. Women in Marsabit County spend the most time (7 hours per day) on
unpaid domestic and care labor, nearly doubling the national average. However, men in
Marsabit County devote an hour every day to unpaid care and domestic duties, which is the
national average (Women’s Contribution to Kenya’s Socio-Economic Achievements Under-
Reported, 2023).

The daily time spent on housework and care varies regionally. This is true for both sexes, as
men in some regions, such as Turkana, spend much more than the average amount of time on
housework, care, and unpaid household services for family members (around 5 hours per day,
the highest national average for men). In contrast, men in Isiolo spend only 1.5 hours per day
on unpaid care and housework, the lowest national average. When looking at the overall time
use averages, women in Kenya spend much more time on unpaid care and housework than men.
The time spent on housework among women in Kenya also varies by region. For example, the
Kenya Time Use Survey Report found that women in Garissa, Wajir, Mandera and Samburu
regions spend a relatively high proportion of their time on unpaid care and housework, much
higher than the national average, while women in Kitui, Uasin Gishu and Kilifi regions spend
the least amount of time doing so. Findings from the Kenya Time Use Survey Report show that
women and girls in Kenya spend a significant portion of their day on housework and unpaid
care services (Women’s Contributions to Kenya’s Socio-Economic Achievement Are
Underreported, 2023).

Women in Kenya face significant discrimination in land ownership and control due to the
entrenched patriarchal system that is prevalent in most communities. Notwithstanding recent
advancements, statistics indicate a decrease in women's land ownership. In 2014, 61.3% of
women aged 15 to 49 lacked land ownership. In 2022, the percentage of land ownership among
women decreased to 75.0% for agricultural land and 93.3% for non-agricultural land. Only 10%
of the 3 million title documents processed by the government from 2013 to 2017 belonged to
women, according to the 2018 study from the Kenya Land Alliance (KLA). This may elucidate
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the expanding disparity of women lacking land ownership in Kenya from 2014 to 2022
(Promoting Land Ownership Among Women in Kenya—KIPPRA, 2024).

Women spend more time on household care and needs than on productive work or income-
generating activities, which makes them more vulnerable to environmental crises. This may
restrict their capacity to invest in climate-resilient agricultural practices or obtain credit for
recovery following climate-related losses. In short, gender inequality in land ownership, access
to resources, and participation in decision-making processes further increases women's
vulnerability to environmental risks.

4. RESULTS AND EVALUATION

Kenya has participated in international climate negotiations, emphasizing the need for enhanced
financial support and technology transfer from developed nations. Kenya, as a signatory to the
Paris Agreement, has pledged to lower greenhouse gas emissions and enhance climate
resilience via its Nationally Determined Contributions (NDCs). Kenya, like many developing
nations, faces difficulties securing adequate climate finance to fulfill these commitments.
Kenya's environmental justice profile indicates that the country is facing significant inequalities
exacerbated by environmental degradation and climate change. Marginalized groups, including
rural farmers, pastoralists, women, and the urban poor, experience disproportionate impacts,
underscoring the necessity for equitable environmental policies and enhanced international
support. Environmental justice in Kenya necessitates the integration of robust national policies,
enhanced local governance, and international cooperation. Emphasizing inclusive decision-
making, securing land rights, enhancing resource access, and fostering climate resilience in
vulnerable communities can facilitate a more equitable and sustainable future. Climate justice
in Kenya necessitates both local policy changes and stronger global commitments, particularly
in terms of financial assistance and technology transfer. Addressing these gaps is critical for
Kenya's most vulnerable communities to adapt and thrive in the face of climate change.
Furthermore, it is essential to develop gender-sensitive adaptation strategies to address climate
change. Climate adaptation policies must consider the distinct needs and vulnerabilities of
women. Enhancing women's access to land, financial services, and climate-smart technologies
can facilitate their resilience against climate change. Furthermore, the inclusion of women in
climate decision-making processes at local, regional, and national levels can promote the
development of inclusive and equitable adaptation strategies. This can significantly contribute
to the attainment of environmental justice.
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ABSTRACT

In Niger, which gained its independence from France in 1960, the army has played a
significant role in influencing the country's political trajectory. In a manner analogous to the
military coups that occurred in 1974, 1996, 1999, and 2010, on July 26, 2023, the Niger army,
led by the Chief of the Presidential Guard, General Abdourahamane Tchiani, assumed control
of the government from the democratically elected President Mohamed Bazoum and suspended
the constitution. Deposed President Bazoum and his family were placed under house arrest.
Subsequently, the National Council for the Safeguard of the Homeland (CNSP), constituted by
military and security personnel, took over the administration of the country. The media
attributed the coup to the failure to establish security in the country and the inadequacy of
Bazoum's government in terms of economic and social management. However, the overthrow
of a democratic and legitimate government by a coup was met with a reaction by the
international community. In the aftermath of the coup, the West African Economic Community
(ECOWAS) emphasized the necessity for the transfer of power to former Niger President
Bazoum at a summit convened in Abuja, Nigeria. In the event of non-compliance, the
organisation issued a stark warning of the imposition of stringent sanctions. Furthermore,
countries (the USA, France) and international organizations (European Union) that had
previously provided aid to Niger for health, security and infrastructure needs also suspended
their support. Similarly, the West African Economic Monetary Union immediately initiated
sanctions by freezing Niger state assets. However, the coup in Niger has not only received
backlash but also support from regional countries such as Burkina Faso and Mali. These
countries, which have recently adopted an anti-Western stance and fostered robust ties with
Russia, subsequently formed a confederation. They have vehemently opposed any prospective
military intervention in Niger and have declared that they would view such action as a casus
belli. This situation has caused deep cracks in the West African bloc. The principal objective
of this study is to assess the stance and strategic approach adopted by ECOWAS in response to
the military coup in Niger, and to analyse the impact of this stance on regional security and
stability.

Keywords: 2023 Niger Coup, ECOWAS, Sanctions, The Alliance of Sahel States
(AES)
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Giris

Bat1 Afrika tilkesi olan Nijer, 1960 yilinda bagimsizligini kazanmasindan sonra ¢ok defa
darbelere maruz kalmistir. Nitekim 1974, 1996, 1999, 2010 ve en son 26 Temmuz 2023’te
gerceklestirilen darbeler Nijer’de demokrasinin kesintiye ugramasina neden olmustur (Harshé,
2023). Bagkanlik muhafizlari, Nijer’in bagkenti Niamey’deki baskanlik sarayini kontrol altina
alarak demokratik yollarla se¢ilmis Cumhurbaskant Muhammed Bazoum’u ve ailesini rehin
almis ve akabinde bir grup ordu yetkilisi askeri darbeyi dogrulamak i¢in ulusal televizyonda
bildiri yayimlayarak darbenin gerceklestirildigini ilan etmistir. Kendilerini Vatan1 Koruma
Ulusal Konseyi (the National Council for the Safeguard of the Homeland -CNSP) olarak tanitan
s0z konusu grup, Bazoum rejiminin sona erdigini, tiim kurumlarin askiya alindigini, sokaga
cikma yasagiin getirildigini, ilkenin hava ve kara sinirlarmin kapatildigini, iilkenin
uluslararasi taahhiitlerinin koruyacagini ve dis giicler tarafindan gerceklestirilebilecek olasi
miidahalelerden kaginilmasi gerektigini 6nemle vurgulamistir (Demuynck ve Bohm, 2023). S6z
konusu darbenin gerceklestirilme nedeni ise iilke genelinde gilivenligin saglanamamasina,
ekonomik ve sosyal politikalarin yerine getirilememesine ve devrik lider Bazoum’un baskanlik
muhafizlarinin komutani olan General Abdourahmane Tchiani’yi gérevinden alacagina dair
soylentilerin yayginlasmasimna dayandirilmaktadir. Nihayetinde General Tchiani ulusal
televizyona ¢ikarak darbenin gerceklestirildigini ve yonetimin Vatan1 Koruma Ulusal Konseyi
tarafindan devralindigini ve kendisinin yeni devlet baskani oldugunu ilan etmistir.

General Tchiani tarafindan gergeklestirilen darbe beraberinde sert tepkileri de
getirmistir. Darbe bilhassa Bat1 Afrika Devletleri Ekonomi Toplulugu (Economic Community
of West African States -ECOWAS) tarafindan kinanmis, demokratik yollarla segilen
Cumhurbagkani olan Bazoum’a iilke yonetimin tekrardan devredilmesini aksi durumda ise
askeri miidahalenin kaginilmaz oldugu vurgulanmistir. Bat1 Afrika Ekonomik ve Para Birligi
(The West African Economic and Monetary Union —-UEMOA) derhal yaptirimlari uygulamig
ve Nijer’in devlet varliklarini dondurmustur. Ote yandan Batili giicler ile dnemli bir miittefik
haline gelen Nijer, yakin zamanda Mali ve Burkina Faso’daki yeni cuntalarin hedefi haline
gelmistir. Ciinkii Nijer, Sahra Alt1 Afrika’dan gelen diizensiz gocle miicadelede Avrupa Birligi
(AB)’nin miittefiki haline gelmis; Fransa, Mali ile iligkileri bozulduktan sonra Nijer’e asker
gondermis; ABD, Nijer’de giivenligin tesis edilmesi i¢in yaklagik 500 milyon dolarlik yatirim
yapmis; Almanya ise Nijer ordusunu giiglendirmek maksatli ti¢ y1llik Avrupa askeri misyonuna
katilacagini duyurmustur (Aksar ve Balima, 2023). Ayrica darbe ile birlikte Gine, Mali ve
Burkina Faso, Nijer’deki askeri yonetime destek vermis, Gine harig, diger iki devlet tarafindan
olast bir askeri miidahale karsinda topyekiin hareket edilecegini beyan eden Sahel Devletleri
Ittifak1 (The Alliance of Sahel States) olusturulmustur.

2023 yilindaki darbe sonrasinda ECOWAS’mn Nijer’deki askeri yonetimine yonelik
stratejik tepkilerini degerlendirmeyi amaglayan bu g¢aligma, verilen tepkilerin bolgesel ve
uluslararasi tepkilerini analiz etmektedir. S6z konusu amag¢ dogrultusunda birinci boliimde,
Nijer darbesinin nedenleri; ikinci boliimde, ECOWAS’1n Nijer darbesinde yiiriitmiis oldugu
politika ve yaptirimlari; ticlincii boliimde, Nijer darbesine karsi devletlerin ve uluslararasi
orgiitlerin tepkileri ve nihayetinde Nijer krizinin Bat1 Afrika istikrarina ve gelecegine etkileri
ele aliacaktir.
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1. Nijer’de Askeri Darbenin Arka Plani: Nedenler ve Sonuclar

Sahel bolgesinde Bati i¢in daha az sorunlu bir iilke pozisyonunda olan Nijer, meydana
gelen darbe ve bunlarin potansiyel etkilerini agiklamaya yardimeci olabilecek bir dizi yapisal
zayiflik ve kirilganliga sahiptir. S6z konusu yapisal nedenlerden ilki bagimsizlik sonrasinda
Nijer siyasal hayatindaki askeri darbelerdir. 1974, 1996, 1999 ve 2010 yillarinda gergeklesen
basarili darbelerden en sonuncusu ise 26 Temmuz 2023’te ger¢eklestirilmistir. Ayrica devrik
lider Bazoum goreve baglamadan birkag giin 6nce 2021°de darbe girisimi olmus, ancak kisa
stirede bastirilmistir (Rubiera, 2021). Biitiin bu gelismeler 6ziinde Nijer’de askeri ve siyasi

alanlar etkileyen hizipg¢iligin ve giic rekabetinin varligini teyit etmektedir (Demuynck ve
Bohm, 2023).

Ikincisi; zayif bir devlet olarak tanimlanan Nijer, dzellikle merkezden uzak kirsal
alanlarda etkin kontrolii saglayabilmekte zorluklar cekmektedir. Bu durum dolayisiyla Nijer’de
otorite eksikligini meydana getirmektedir. Neticede bu tiir otorite boslugu iilkede terér 6rgiitleri
gibi devlet dis1 aktorlerin yayilmasina ve eylemlerde bulunmasina olanak tanimaktadir.

Uciinciisii; zayif yonetimin yani sira alt yapilarin ve temel hizmet sunumlarmnimn
noksanligi toplumsal hosnutsuzlugu meydana getirmektedir. Nitekim Diinya Bankasi’nin
verilerine gore 2021 yilinda Nijer vatandaslarinin yaklasik %50’si asir1 yoksulluk icerisinde
yasamakta, ayrica Insani Gelisme Endeksi’ne gére de Nijer su kithgi ve akut gida giivensizligi
ile kars1 karstya bulunmaktadir (Demuynck ve B6hm, 2023). Diger yandan iklim degisikligi ve
artan niifus ile birlikte toplumsal tepkiler belirgin bir sekilde artmis ve bu durum terdr
orgiitlerine katilim i¢in etkili bir parametre olarak ortaya ¢cikmistir (Cinar, 2023a: 141).

Ddérdiinciisti, Bazoum’un Nijer’de yabanci asker konuslandirilmasina iliskin resmi
sOylemi kamuoyunda farklilasan fikirlerin ortaya ¢ikmasina sebebiyet vermistir (Demuynck ve
Bohm, 2023). Nitekim 2021 yilinda Nijer’in Tera kentinde Fransiz konvoyunun gegisi
esnasinda {i¢ gostericinin Oldiiriilmesi ve 2022°de ise Nijer’de Barkhane Giiciine (Barkhane
Force) bagli askerlerin varligma iliskin Niamey’de yapilmast planlanan gosterilerin
yasaklanmas1 beraberinde Nijer’de bulunan yabanci askerlerin iilkeden ayrilmasi yoniinde
sosyal hareketlerin ger¢eklemesine yol agmistir (Anadolu Ajansi, 2022).

Besincisi, gilivensizlik ve ekonomik durgunlugun yani sira son darbe girigimini
aciklayan bir diger dnemli etmen ise Bazoum’un etnik kokeni ve bu durumun mesruiyeti
konusudur. Bazoum’un Nijer’in etnik Arap azmlhigindan olmasi ve diger etnik gruplar
tarafindan Bazoum’un digslanmasina neden olmustur (Hood, 2023). Esas itibariyle etnik
gerginlikler ve i¢ ¢atismalar 2023 darbesiyle giin yiiziine ¢ikan bir husus degildir. Bu durum
geecmisten gelen bir anlagmazlik halidir. Nijer’deki etnik yapiya bakildiginda niifusun yaklasik
%56’s1n1 Hausalar, %22’sini Zarma-Songhailer, %8’ini Tuaregler ve kalanini ise diger kiiciik
etnik gruplar olusturmaktadir (Rubiera, 2021). Nijer siyasi karar alicilar1 her ne kadar etnik
tartismalarin ontline gegecek politikalar uygulama girisimlerinde bulunsalar da gerginlikler ve
i¢ ¢atigsmalar giinlimiizde zaman zaman devam etmekte, hatta Tuaregler gibi etnik gruplar
ayriliker egilimlerde de bulunmaktadir.
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Altincist, tlilkedeki ¢ok sayidaki askeri birlik ve iis, ordu tarafindan iyi karsilanmamis ve
bu durumun Nijer’in bagimsizligina doniik bir tehdit olmasinin yani sira iilkenin zayiflamasina
neden olan 6nemli meselelerden biri oldugu kabul edilmistir (Hood, 2023). 2019°da ABD’nin
protestolarin mevcudiyetine ragmen Nijer’de drone iissii agmasi, 2022°de Fransa ve o&teki
Avrupa devletleri, Mali’den askeri giiclerini ¢ekerken, Bazoum’un bu gii¢leri konuslanmalar1
icin Nijer’e davet etmesi iilke genelinde toplumsal tepkiye yol actig1 gibi ordu ve politik elitlerin
yonetime yonelik elestirilerine de konu olmustur.

Yedincisi, ECOWAS ve Afrika Birligi gibi uluslararasi orgiitlerin Cad, Mali, Gine,
Gabon, Burkina Faso ve Nijer’de meydana gelen darbelere karsi etkin bir politika
yuriitememesi (Cinar, 2023b), askeri elitlerin cesaretlenmesine ve demokratik siireclere
miidahale edilmesine olanak tanimaktadir.

Sekizincisi, General Tchiani’nin hem eski Cumhurbaskan1t Mahamadou Issoufou hem
de halefi Bazoum dénemlerinde rejimi ¢ok sayida darbe girisimine karsi savundugu bir rol olan
Cumbhurbagkanligit Muhafizlar1 Komutani pozisyonunu kaybedecegine dair sdylentilerin

darbenin gerceklestirilmesinde 6nemli bir etkiye sahip oldugu iddia edilmektedir (Nsaibia,
2023).

2. ECOWAS’a Karsi Sahel Devletleri ttifaki

ECOWAS Nijer’de gergeklestirilen darbenin akabinde askeri cuntaya yaptirim
uygulama karar1 almis, devrik lider Bazoum’un tekrardan goreve getirilmesi i¢in bir haftalik
iiltimatom vermistir. Aksi bir durumda ise ECOWAS tarafindan Nijer’e yonelik askeri bir
miidahalenin giindeme gelecegi ilan edilmistir (Buchan ve Tsagourias, 2023; Nsaibia, 2023).
ECOWAS’1in s6z konusu tavri ¢cok yakin zamanda darbe ile yonetim degisikligi yasayan
Burkina Faso ve Mali tarafindan tepkiyle karsilanmis ve olasi bir askeri miidahaleyi kendilerine
karst bir “savas ilani” olarak degerlendirilecegi konusunda uyarida bulunmuslardir. Siyasi
kamplagmalara ragmen yaptirimlar bolgesel diizeyde kendisini gostermeye baglamistir.
Komgular Nijer ile olan sinirlarint kapatmis, Bat1 Afrika {ilkeleriyle finansal ve ticari islemler
askiya alinmig, Nijerya tarafindan saglanan elektrigin %70’inden fazlasinin kesilmesiyle
birlikte Nijer’in dis bankalardaki varliklar1 dondurulmus ve iilke yiiz milyonlarca dolarlik
yardimdan alikonulmustur (Asadu, 2024). Ancak Nijer’e kas1 gerceklestirilen yaptirimlar
karsisinda Burkina Faso, Mali ve Nijer’in dahil oldugu blok tarafindan bir ittifak
olusturulmasina ve iiyelikleri askiya alinan bu iilkelerin ECOWAS’tan ayrilmasina karar
verilmistir. Nihayetinde Burkina Faso, Mali ve Nijer tarafindan imzalanan “Liptako-Gourma
Sarti” ile “Sahel Devletleri Ittifaki” kurulmustur. Sartin ikinci maddesinde Ittifakin amaci
taraflar icin kolektif savunma ve karsilikli yardim mimarisini olugturmak olarak belirlenmistir.
Sartin besinci ve altinci maddesi ile baris ve istikrar1 tehdit eden durumlar ve bir veya birden
fazla Sarta taraf olan devletin egemenligine ve toprak biitiinliigiine yonelik herhangi bir ihlal
karsinda ortak kuvvet kullanacaklar1 kayit altina alinmistir (Charter of Liptako-Gourma, 2023:
Art. 5-6).
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Harita 1: Nijer darbesine destek veren iilkeler ve diger ECOWAS’a iiye iilkeler (Prashad and Musavuli, 2023).

Ug Sahel iilkesi tarafindan olusturulan Ittifak, ECOWAS’mn bélgesel etkisine hasar
vererek bir basar1 siirecine evirilmis olsa bile Ittifak kendi icerinde birtakim handikaplari
barindirmaktadir. Bunlardan ilki hukuki ve politik belirsizlikler olarak belirmektedir. Ittifaka
dahil olan her ii¢ devletin mevcut rejimleri askeri darbelerin {irtinleri olmasi ve iilkelerin sivil
katilimli olsa da askeri kadrolar tarafindan yonetiliyor olmasi diger bir ifadeyle mevcut
hiikiimetlerin gegis rejimleri olmast mesruiyet krizi yaratmaktadir. Ciinkii gecis rejimleri,
devletin dogasini ve siyasi statiisiinii degistirecek onlemler alma veya ii¢ iilkenin tarihsel seyrini
degistirecek stratejik kararlar alma yetkisine sahip degildir (Bassou, 2024: 6-7). Her ne kadar
askeri gecis rejimleri, darbe doneminde sivil halkin destegini almis olsa bile askeri bir ittifak
olusturarak ve bir konfederasyon kurmayi planlamak hatta iilkelerin anayasal statiilerini
degistirmek gibi bir misyona ve ayricaliga sahip degildir. Ayrica bu devletler konfederasyon
sartinda belirttikleri amaclar1 gerceklestirecek maddi kapasiteden de yoksundur. ikincisi ise
operasyonel unsurlardir. Bunlar i¢ faktorler (siyasi ve etnik farkliliklar, zayif kurumlar, siyasi
istikrarsizlik ve giivenlik ve ekonomik zayiflik) ve dis faktorler (bolgesel ve kitasal miidahale,
yabanct miidahalesi, teror tehditleri, ¢cevresel zorluklar ve ekonomik baskilar) olarak ortaya
cikmaktadir (Bassou, 2024: 7-8). ECOWAS’1n mevcut iiyeleriyle ayrismasi, Sahel Devletleri
Ittifak1 arasindaki siyasi gerginlik bolgedeki istikrar1 engellemekte ve giivenlik tehditlerini
arttirmaktadir (Cinar, 2023b).

3. Uluslararasi ve Bolgesel Tepkiler

Nijer darbesine iliskin ilk bakista sert tepki ECOWAS tarafindan giindeme gelmis olsa
da hem uluslararas1 hem de bolgesel tepkiler onemli dlcilide ses getirmistir. Afrika Birligi Baris
ve Glivenlik Konseyi, askeri cuntaya kars1 askeri bir miidahaleyi elzem gérmezken, Konsey
kapsaminda anayasal diizene geri doniilene kadar Nijer’in Afrika Birligi kapsamindaki tiim
faaliyetlere katilimi askiya almistir (Bilquin and Pichon, 2023: 3). Benzer sekilde Birlesmis
Milletler (BM) Genel Sekreteri tarafindan Nijer’deki anayasaya aykir1 bir sekilde gergeklesen
hiikiimet degisikligi kinanmig ve Nijer’in askeri hiikiimet temsilcisinin BM Genel Kurulu’nda
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konusmasina izin verilmemistir (Bilquin and Pichon, 2023: 3). Avrupa Birligi (AB), Nijer’in
anayasal diizene geri donmesi icin ECOWAS’1n ¢abalarina destek verirken, askeri miidahale
konusunda herhangi net bir pozisyon sergilememistir. Ote yandan AB, Sahel’de terdrle
miicadele kapsaminda Nijer ile olan kalkinma ve askeri igbirligini askiya almig, Nijer’e yapilan
insani yardimlar1 desteklemeye devam etmis ve Nijer’deki cunta liderlerine kars1 yaptirimlar
uygulamaya baglamistir (Bilquin and Pichon, 2023: 3). ABD, ECOWAS tarafindan ilan edilen
yaptirimlar1 desteklendigini, Bazoum ve ailesinin serbest birakilmasi gerektigini ve
ECOWAS’1n Nijer’de anayasal diizenin tesis edilmesinde gostermis oldugu iradenin takdire
deger oldugunu aciklamistir (Mednick, 2023). Cin, askeri darbe sonrasit Nijer’deki istikrar
noktasinda 6nemli tereddiitler yasamaktadir. Bu endise ise Nijer’den elde ettigi petrol ve
uranyum gibi ekonomik c¢ikarlarin zedelenecegi anlayisindan kaynaklanmaktadir (Harsono,
2024). Bu kaygilar1 gidermek amaciyla Cin, cunta rejimiyle goriismelerini devam ettirmistir.
Rusya, Nijer’deki darbeyi kinayarak anayasal diizenin yeniden tesis edilmesi g¢agrisinda
bulunmus, ancak disaridan gelebilecek herhangi bir miidahaleye de karsi tavir sergilemistir.
Ancak darbe destekgileri tarafindan Rus bayraklarinin sallanmasi, Fransiz askeri iissiinde
protesto gosterilerinin diizenlenmesi ve Rus parali askeri sirket olan Wagner Grubu’nun eski
lideri Yevgeny Prigozhin’in sosyal medya araciligiyla darbeye vermis oldugu destek Rusya’nin
darbede muhtemel roliiniin olup olmadigi sorusunu ortaya ¢ikarmistir (Seddon, 2023). Eski
sOmiirgeci bir aktor olarak Fransa hem cunta rejimi tarafindan hem de darbe destekgileri
tarafindan hedef alinmaktadir. Cilinkii Nijer’de Fransa’nin askeri varliginin bulunmasi ve Mali
ve Burkina Faso’dan ayrilan Fransiz giiglerinin Nijer’de konuslandirilmasi politik elitler ve
Nijer vatandaslar tarafindan elestirilmektedir. Hatta darbeciler Fransa ile askeri igbirligini
reddederek, s6z konusu isbirligin hiikiimetin silahli gruplarin kontrolii altindaki bdlgeler
iizerindeki otoritesini yeniden tesis etmesine yardimei olmadigini savunarak, iilkeden Fransiz
birliklerinin geri ¢ekilmesini talep etmistir (Bilquin and Pichon, 2023: 5). Tiirkiye ise Nijer’de
gerceklestirilen darbeye kars1 duymus oldugu endiseleri dile getirirken, anayasal diizenin tesisi
ve toplumsal baris ve istikrarin bozulmamasi temennisinde bulunmus ve Nijer’e desteklerinin
siirdiiriilecegini duyurmustur (Tiirkiye Cumhuriyeti D1s Isleri Bakanlig1, 2023).

ECOWAS’in darbenin ardindan Nijer’e uyguladigi yaptirimlar, Nijer’in kirillgan
ekonomisine zarar verdigi gibi, ekonomik ve giivenlik agisindan sikintilar yasayan Nijerya’y1
da etkilemistir. Ozellikle Nijer ile smirlarin kapatilmasi Nijerya’nin kuzeyinde yer alan
eyaletlerde bulunan milyonlarca insan1 -bilhassa tarimda veya gayri resmi sektdrde ¢alisan ve
smir Stesi ticarete giivenen insanlar- etkilemektedir (Obasi, 2023). Ote yandan Nijerya Boko
Haram ve diger silahli gruplarla miicadele etmekte, Nijer’deki istikrarsizlik terdr 6rgiitlerinin
Nijerya’ya ge¢cmesine olanak tanimaktadir (Obizeu, 2024). ECOWAS’a {iye olmayan Cezayir,
Nijer’e kars1t gerceklestirilecek askeri miidahalenin, kendi topraklarinda giivenlik zafiyeti
yaratma endisesi igerisindedir. Zira Cezayir, Nijer ile yapilan giivenlik ve isbirligi anlagmasi
kapsaminda yasadis1 gd¢menleri Nijer’e geri gondermektedir. Nijer’deki meydana gelebilecek
istikrarsizlik ya da gilivensizlik Cezayir’e yogun bir go¢ hareketini baslatabilme potansiyeline
sahiptir (Bilquin and Pichon, 2023: 4-5). Moritanya ve Cad, Nijer’deki anayasaya aykir1 bir
sekilde gergeklesen rejim degisikligini kinamis ancak yaptirimlar ve askeri miidahalelere karsi
ECOWAS ile ayni1 ¢izgide olmadigini ilan etmistir (Bilquin and Pichon, 2023: 5). Senegal ise
Nijer’deki darbede yogun arabuluculuk faaliyetlerinde bulunarak bdolgesel isbirliginin ve
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barisin tesis edilmesi yoniinde aktif girisimlerde bulunmustur (France24, 2023). Nijer’deki
askeri darbeye destek veren Mali ve Burkina Faso ise cunta rejimini tanimis, devrik lider
Bazoum’un goreve geri getirmeyi amaglayan dis miidahalelere karsi ortak bir savunma pakti
imzalamislardir.

Uluslararas1 ve bdlgesel tepkilerin mahiyetine ve muhteviyatina bakildiginda,
uluslararas1 ve bdlgesel aktorlerin Nijer darbesine yaklasimi farkli saikler iizerinden
sekillendigini gostermektedir.

Sonug: Nijer Krizinin Bat1 Afrika Istikrarina ve Gelecegine Etkileri

Sahel bolgesinde meydana gelen darbeler karsisinda ECOWAS giiclii bir organizasyon
olarak ortaya ¢ikmis olsa da anayasal diizenin yeniden tesis edilmesinde etkili olamamustir. Ote
yandan ECOWAS ve boélge iilkeleri kati yaptirimlar uygulayarak cunta rejimini bezdirme
politikalar1 uygulamis ancak somut bir karsilik bulamamistir. Bu durum ECOWAS’1n
bolgedeki misyonunun sorgulanmasina ve siirdiiriilebilir bir demokrasinin bolgede
kalamayacagina isaret etmektedir.

ECOWAS tarafindan Nijer’e uygulanan yaptirimlarin  kaldirilmast  (merkez
bankalarindaki Nijer varliklarin dondurulmasindan vazgegilmesi, finansal islemelerin yeniden
baslatilmasi) cunta rejimlerinin mesruiyet kazanmasina olanak tanimis ve gelecekteki yeni
darbelerin de Oniinii agma potansiyeline erismistir. Hatta Nijerya’nin donem baskanligini
yaptig1 siiregte, anayasal diizenin tesisi, Bazoum’un iilke yonetimine devri aksi durumda ise
askeri miidahalenin gerceklestirilebilecegi vurgusu, siire¢ i¢inde Nijerya’nin kendi
topraklarinda meydana gelen giivenlik ve ekonomik risklerle ortadan kalkmis ve cunta rejimi
ile iliskileri yeniden diizenleme yoluna gitmistir.

Ote yandan Batili aktorler son donemde Sahel bélgesinde meydana gelen darbelerle
birlikte kendilerine kars1 olusan hem siyasal hem de toplumsal tepkinin Rusya’ya yakinlagma
stireciyle ilintili oldugu yoniinde derin kaygilar yasamaktadir. Nitekim Rusya’nin paramiliter
grubu Wagner’in Burkina Faso, Mali ve en son ger¢eklesen Nijer darbesiyle bolgede etkin
konuma gegmesi ve Batili aktorlerin diglanmasi yeni donemde dengelerin degisecegine iliskin
kanaat olusturmaktadir.
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BIiR iIHTiSAS KOMiIiSYONU OLARAK ANAYASA KOMIiSYONU VE PRATIGI
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OZET

Yasama islevi, yiirlitme ve yargi islevlerine gore ¢ok daha sinirli bir beseri imkanla yerine
getirilmektedir. Tirkiye pratiginde yargi islevi binlerce hakim, yiiriitme islevi milyonlarca
memur eliyle yiiriitiiliirken yasama islevi alt1 yiiz parlamenterin sorumlulugundadir. Yasama
organlart, isleyislerini saglikli bir sekilde siirdiirebilmek amaciyla daha az sayida tiyenin gorevli
oldugu komisyon ve komiteler kurma yoluna giderler. Yasama organlarinin giindemine gelecek
konular ilk d6nce bu komite ve komisyonlara havale edilir, bu komisyonlar gerekirse daha alt
komisyonlar kurar ve nihai olarak hazirladiklari raporlar1 yasama organinin genel kurulunun
takdirine sunarlar. Tiirkiye Biiyiik Millet Meclisinde de Genel Kurulun giindemine gelecek
konu ve islerin dncesinden goriisiilmesini saglamak amaciyla komisyonlar kurulmaktadir. Bu
komisyonlardan biri de Anayasa Komisyonudur. Anayasa hukukunun ilgi alanina giren anayasa
degislikleri, igtiiziik degisiklikleri, se¢cim kanunu degisiklikleri ilk Once Anayasa
Komisyonunda goriisiilmesi sebebiyle hem komisyonunun kendisi, hem de raporlari anayasa
hukuku agisindan 6nemli bir yere sahiptir. Anayasa Komisyonu, Adalet Komisyonu ile birlikte
meydana getirdigi karma komisyon marifetiyle de ayri bir takim gorev ve yetkileri yerine
getirmektedir. Diger komisyonlardan bazilar1 bir kanun marifetiyle kurulmalari sebebiyle gorev
alanlar ilgili kanunlarla agik¢a belirlenmektedir. Anayasa Komisyonunun gorev ve yetkilerine
iliskin miistakil bir kanun olmadig1 gibi konuyla ilgili hiikiimler anayasada ve igtiiziikte daginik
bir sekilde yer almaktadir. Calisgmada Anayasa Komisyonunun gorev ve yetkilerine iliskin
hiikiimler esas alinarak bir g¢ergevede cizildikten sonra, Anayasa Komisyonu tarafindan
gorisiilerek kabul edilen kanunlardan yola ¢ikilarak Anayasa Komisyonunun temel ilgi alam
ortaya konacaktir. Bunun yaninda 1982 Anayasasi doneminde gorev almis Anayasa Komisyonu
baskanlarina iliskiler bilgilerden yola ¢ikilarak Anayasa Komisyonu baskanliginin 6nemine
isaret edilmistir.

Anahtar Kelimeler : Thtisas Komisyonu, Anayasa Komisyonu, Tiirkiye Biiyiik Millet Meclisi.
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CONSTITUTIONAL COMMISSION AND ITS PRACTICE AS A SPECIALIZED
COMMISSION

ABSTRACT

The legislative function is carried out with a much more limited human resources than the
executive and judicial functions. In Turkish practice, the judicial function is carried out by
thousands of judges and the executive function by millions of civil servants, while the
legislative function is the responsibility of six hundred parliamentarians. In order to continue
their functioning properly, legislative bodies choose to establish commissions and committees
with fewer members. The issues that will come to the agenda of the legislative bodies are first
referred to these committees and commissions, these commissions establish sub-commissions
if necessary and finally submit the reports they prepare to the discretion of the general assembly
of the legislative body. Commissions are established in the Grand National Assembly of
Tiirkiye in order to ensure that the issues and works that will come to the agenda of the General
Assembly are discussed in advance. One of these commissions is the Constitutional
Commission. Since constitutional amendments, internal regulations amendments and election
law amendments, which are within the scope of constitutional law, are first discussed in the
Constitutional Commission, both the commission itself and its reports have an important place
in terms of constitutional law. The Constitutional Commission carries out a number of separate
duties through the mixed commission it formed together with the Justice Commission. Since
some of the other commissions were established by law, their areas of duty are clearly
determined by the relevant laws. There is no separate law regarding the duties and powers of
the Constitutional Commission, and the relevant provisions are scattered in the constitution and
internal regulations. In the study, after drawing a framework based on the provisions regarding
the duties and powers of the Constitutional Commission, the main area of interest of the
Constitutional Commission will be revealed based on the laws discussed and adopted by the
Constitutional Commission. In addition, the importance of the presidency of the Constitutional
Commission has been pointed out, based on the information about the Constitutional
Commission chairmen who served during the 1982 Constitution period.

Keywords: Specialization Commission, Constitutional Commission, Grand National
Assembly of Tirkiye.
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1. GIRIS

Yasama islevi, yiiriitme ve yargi islevlerine gore ¢ok daha sinirli bir beseri imkanla
yerine getirilmektedir. Tiirkiye pratiginde yargi islevi binlerce hakim, vyiiriitme islevi
milyonlarca memur eliyle ylriitilirken yasama islevi alti yiliz parlamenterin
sorumlulugundadir. Yasama organlar isleyislerini saglikli bir sekilde siirdiirebilmek amaciyla
daha az sayida iiyenin gorevli oldugu komisyon ve komiteler kurma yoluna giderler.

Yasama organlarinin giindemine gelecek konular ilk 6nce bu komite ve komisyonlara
havale edilir, bu komisyonlar gerekirse daha alt komisyonlar kurar ve nihai olarak hazirladiklari
raporlar1 yasama organinin genel kurulunun takdirine sunarlar. Tirkiye Biiyiikk Millet
Meclisinde de Genel Kurulun giindemine gelecek konu ve islerin 6ncesinden goriisilmesini
saglamak amaciyla komisyonlar kurulmaktadir. Bu komisyonlardan biri de Anayasa
Komisyonudur. Anayasa hukukunun ilgi alanma giren anayasa degislikleri, igtiiziik
degisiklikleri, secim kanunu degisiklikleri ilk 6nce Anayasa Komisyonunda goriisiilmesi
sebebiyle hem komisyonunun kendisi, hem de raporlari anayasa hukuku agisindan énemli bir
yere sahiptir. Anayasa Komisyonu, Adalet Komisyonu ile birlikte meydana getirdigi karma
komisyon marifetiyle de ayr1 bir takim gorev ve yetkileri yerine getirmektedir.

Calismada 1982 Anayasas1 doneminde gorev almis Anayasa Komisyonu bagkanlarina
iligkiler bilgilerden yola ¢ikilarak Anayasa Komisyonu bagkanliginin 6nemine isaret edilmistir.
Diger taraftan Anayasa Komisyonunun gorev ve yetkilerine iligkin hiikiimler esas alinarak bir
cercevede cizildikten sonra, Anayasa Komisyonu tarafindan goriisiilerek kabul edilen kanun ve
kararlardan yola ¢ikilarak Anayasa Komisyonunun temel ilgi alan1 ortaya konacaktir.

2. ANAYASA KOMiSYONU BASKANLIGI

TBMM calismalarinin saglikli bir sekilde islemesi agisindan ihtisas komisyonlarinda
milletvekillerinin uzmanlik alanlarma goére gorevlendirilmesi esastir. Zira TBMM Genel
Kuruluna bir 6n hazirlik ¢aligmasi niteliginde olan ihtisas komisyonlarinin (Gozler, 2019: 588)
kendilerinden beklenen gorevi ifa edebilmeleri agisindan iiyelerin yetkinliklerinin {ist diizeyde
olmasi beklenir. Bununla birlikte, meslek dagilimi1 baglaminda hukukgular genelde en baskin
grup olmalar1 hasebiyle Anayasa ve Adalet Komisyonu ilyelerinin neredeyse tamami
hukukgulardan tesekkiil etmektedir.

Anayasa Komisyonun gorev alani agagida da ifade edildigi iizere zaman zaman iilkenin
genel siyasetine dogrudan temas eden konulari ihtiva etmesi sebebiyle 6nem arz eden bir
pozisyonda kalmaktadir. Ozellikle Komisyon Baskaninin isleyis iizerindeki hukuki ve fiili
etkisi goz Oniine alindiginda bu makama iliskin verilerin ortaya konmasinda fayda
gorilmektedir.

Asagida cizelgede gorildiigli lizere Anayasa Komisyonu Bagkanlarinin siyasi temsil
diizeyi yiiksek pozisyonlarda gorev yaptig1 goriilmektedir. Mustafa Sentop’un TBMM
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3. ANAYASA KOMIiSYONU PRATIGI

TBMM ihtisas komisyonlardan bazilar1 bir kanun marifetiyle kurulmalar1 sebebiyle
gorev alanlan ilgili kanunlarla agik¢a belirlenmektedir. Anayasa Komisyonunun gorev ve
yetkilerine iliskin miistakil bir kanun olmadig1 gibi konuyla ilgili hiikkiimler anayasada ve
ictlizilkte dagmik bir sekilde yer almaktadir. Bu c¢ercevede, uygulamada Anayasa
Komisyonunun temel ilgi ve ugras alaninin hangi konular oldugunun tespit edilmesinde fayda
vardir.

TBMM Anayasa Komisyonunun “Komisyonda Goériisiilerek Kanunlasan Isler” baslikli
raporu incelendiginde 1999-2023 yillar1 arasinda Anayasa Komisyonunun esas komisyon
olarak goriistlip raporunu sundugu ve Genel Kurulda kabul edilen kanunlarin;

%431 anayasa degisikligine iliskin kanunlar,

%26’s1 se¢im kanunlarinda degisiklik 6ngdren kanunlar,

%231 temel teskilat kanunlarinda degisiklik 6ngdren kanunlar,

%81 diger kanunlar oldugu goriilmektedir.

Anayasa Komisyonunun gorev alani agirlikli olarak anayasa ve igtiiziik degisikligi
olarak goriilmesine ragmen (Gol, 2013: 102) yukaridaki verilerden hareketle Anayasa
Komisyonunun temel gorev alaninin daha ¢ok anayasa degisikligi ve se¢cim kanunlar1 oldugu
goriilmektedir. Bu iki konuyla ilgili tiim kanunlarin Anayasa Komisyonu tarafindan incelendigi
ve raporlandigi goriilmektedir.

AN NI NERN

Temel teskilat kanunlar1 basligi ele altinda ele alinan kanunlarin TBMM Bagkanin
uygun gormesiyle Anayasa Komisyonuna sevk edilen kanunlar oldugu goriilmektedir. Bununla
birlikte teskilat kanunlarmin tamaminin da Anayasa Komisyonuna sevk edilmedigi de
goriilmektedir. Diger taraftan bu baglik altinda ihtisas komisyonu kurulmasina yonelik kanunlar
da yer almaktadir. Ornegin 1/11/1984 tarih ve 3071 sayili Kanunla kurulan Dilekge Hakkinin
Kullanilmasima Dair Kanun, 5/12/1990 tarih ve 3686 sayili Kanunla kurulan Insan Haklarini
Inceleme Komisyonu Kanunu, 15/4/2003 tarih ve 4847 sayili Kanunla kurulan Avrupa Birligi
Uyum Komisyonu ve 25/2/2009 tarih ve 5840 sayili Kanunla kurulan Kadin Erkek Firsat
Esitligi Komisyonu siirecinde Anayasa Komisyonu gorev almisken, 2/4/1987 tarih ve 3346
sayili Kanunla kurulan Kamu Iktisadi Tesebbiisleri Komisyonu, 17/4/2014 tarih ve 6532 say1l1
Kanunla kurulan Giivenlik ve Istihbarat Komisyonu ve 23/7/2020 tarih ve 7252 sayili Kanunla
kurulan Dijital Mecralar Komisyonu siirecinde Anayasa Komisyonu gorev almamustir.

Diger kanunlar olarak ifade edilen baslikta yer alan diizenlemeler ise siireklilik arz
etmeyen, gecici veya istisnai durumlara tekabiil etmektedir. 2023 Kahramanmaras ve Hatay
depremlerinden sonra ilan edilen olaganiistii hal siirecinde kabul edilen kanun hiikmiinde
kararnameler esas komisyon olarak Bayindirlik, Imar, Ulastirma ve Turizm Komisyonuna
havale edilmesine ragmen, 15 Temmuz 2016 FETO Darbe Girisimi sonrasinda ilan edilen
olaganiistli hal siirecinde kabul edilen kanun hilkmiinde kararnameler esas komisyon olarak
Icisleri Komisyonuna, Plan ve Biitce Komisyonuna, Milli Savunma Komisyonuna, 2000l
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yillarin baslarinda kabul edilen olaganiistii hal kanun hiikmiinde kararnamelerin ise esas
komisyon olarak Plan ve Biitge Komisyonuna havale edildigi goériilmektedir. Her ne kadar
1.2.2018 tarih ve 7076 sayili Olaganiistii Hal Kapsaminda Bazi Diizenlemeler Yapilmasi
Hakkinda Kanun Hiikmiinde Kararnamenin Degistirilerek Kabul Edilmesine Dair Kanun
yasama siirecinde esas komisyon olarak Anayasa Komisyonuna sevk edilmis olsa da, bu durum
istisnai bir siire¢ olarak goriilebilir. Diger taraftan TBMM I¢tiiziigiiniin “Olaganiistii hallerde
¢tkartlan Cumhurbaskanligi kararnamelerinin goriigiilmesi” matlabli 128. maddesinin “...s6z
konusu kararnameler bir ay icinde komisyonlarda goriisiilmedigi takdirde, Meclis
Baskanliginca dogrudan dogruya Genel Kurul giindemine alinir...” hikmi dogrultusunda
Anayasa Komisyonunun bir rapor sunmadigi da goriilmektedir.

TBMM I¢tiiziigiiniin 95. maddesine gore se¢imlerin yenilenmesine iliskin 6nergeler de
Anayasa Komisyonunda goriisiilmektedir. Asagidaki cizelgede secimlerin yenilenmesine
iliskin onergelere ait bilgiler yer almaktadir.

Cizelge 2. Secimlerin Yenilenmesine iliskin Onergelere iliskin Bilgiler
Kararmm Adi Doénemi/ | Kararimn Tarihi Anayasa

Yih Sayisi Komisyonu
Sira Sayisi

Tiirkiye Biiyiik Millet Meclisi Genel 26/3 1183 20/04/2018 552

Sec¢imlerinin Yenilenmesine Dair

Karar

Tiirkiye Biiyiik Millet Meclisi Genel 23/5 987 03/03/2011 647

Secimlerinin Yenilenmesine Dair
Karar

Tirkiye Biiyiik Millet Meclisi Genel 22/5 891 03/05/2007 1407

Sec¢imlerinin Yenilenmesine Dair
Karar
Tirkiye Biiyiik Millet Meclisi Genel 21/4 745 31/07/2002 889

Secimlerinin Yenilenmesine Dair

Karar

Tiirkiye Biiyiik Millet Meclisi Genel 20/3 590 30/07/1998 744
Sec¢imlerinin Yenilenmesine Dair

Karar

Tiirkiye Biiyiik Millet Meclisi Genel 19/5 384 27/10/1995 887
Secimlerinin Yenilenmesine Dair

Karar

TBMM Ictiiziigiiniin 131. maddesine gére bir milletvekilinin veya gorevleriyle ilgili
olmayan suglardan dolayr Cumhurbaskani yardimcilar1 ve bakanlarin dokunulmazliginin
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kaldirilmast hakkindaki istemler TBMM Bagkanliginca, Anayasa ve Adalet komisyonlari
iiyelerinden kurulu Karma Komisyona havale edilmekte olup Anayasa ve Adalet komisyonlari
iiyelerinden kurulu Karma Komisyonun Baskani, Bagkanvekili, Sozcii ve Katibi, Anayasa
Komisyonunun Bagskani, Bagkanvekili, Sozciisti ve Katibidir. Diyarbakir Milletvekili Semra
Glizel’in yasama dokunulmazliginin kaldirilmasina yonelik 27. Yasama Doneminin 5. Yilinda
Anayasa ve Adalet Komisyonlari Uyelerinden Kurulu Karma Komisyonun 22/02/2022 tarih ve
7 sayili raporu bu baglamda 6rnek olarak verilebilir.

TBMM Ictiiziigiiniin 137. maddesine gore milletvekilligi ile bagdasmayan herhangi bir
hizmeti veya gorevi siirdiirmekte 1srar eden iiyelerin durumu Anayasa ve Adalet Komisyonlari
iyelerinden kurulu Karma Komisyonu tarafindan yukarida ifade edilen yasama

dokunulmazliklarinin kaldirilmasindaki usullere gore durumu incelenir (Ayaz, 2020; Seyit,
2022).

TBMM l¢tiiziigiiniin 138. maddesine gére TBMM calismalarina dziirsiiz veya izinsiz
olarak bir ay i¢inde toplam bes birlesim giinii katilmayan ve devamsizligi Bagkanlik Divaninca
tespit edilen milletvekili ile ilgili dosya Anayasa ve Adalet Komisyonlari {iyelerinden kurulu
Karma Komisyona gonderilir ve Karma Komisyon, yasama dokunulmazliginin
kaldirilmasindaki hiikiimlere gére durumu inceler ve raporunu hazirlar. 7 Temmuz 1993
tarithinde TBMM Baskanlik Divani karariyla 38 milletvekilinin devamsizlik dosyas1 Anayasa

ve Adalet Komisyonlar: iiyelerinden kurulu Karma Komisyona sevk edilmesi bu baglamda
ifade edilebilir (Seyit, 2021: 203).

TBMM I¢tiiziigiiniin 181. maddesine gére TBMM Ictiiziigiine iliskin degisiklikler
Anayasa Komisyonunda incelenmektedir (iba, 2007; Erol, 2024). Ictiiziik, Anayasa
Komisyonuna, Igtiiziikte gordiigii bosluk ve aksakliklart ve bunlarin doldurulmasi ve
diizeltilmesi i¢in uygun gordiigii tedbirleri, bir rapor halinde Meclis Baskanli§ina sunmasi
gerektigine de isaret etmistir. Asagidaki ¢izelgede TBMM Ictiiziigii degisikliklerine iliskin
bilgiler yer almaktadir.

Cizelge 3. TBMM Ictiiziigii Degisikliklerine iliskin Bilgiler

Donemi/ | Kararin Tarihi Anayasa

Yil Sayisi Komisyonu
Sira Sayisi

2712 1200 09/10/2018 4

26/2 1160 27/07/2007 492

24/4 1052 13/11/2003 12

23/2 902 09/10/2007 25

22/5 894 02/06/2007 1441

22/5 884 31/01/2007 1321

22/3 855 30/06/2005 161
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22/1 766 10/04/2003 116
22/1 750 10/12/2002 1
21/3 713 07/02/2001 586
20/1 424 16/05/1996 13
19/1 163 20/02/192 13

11/12/2010 tarih ve 6087 sayili Hakimler ve Savcilar Kurulu Kanunun 20. maddesine
gore; licli Yargitay tiyeleri; biri Danistay tiyeleri; ti¢ii hakimlik meslegine alinmasina engel bir
hali olmayan, yiiksekogretim kurumlarinin hukuk dalinda goérev yapan Ogretim lyeleri ile
meslekte fiilen onbes yilin1 doldurmus avukatlar arasindan TBMM tarafindan segilecek olan
Hakimler ve Savcilar Kurulu iiyelerinin bagvurulart TBMM Bagkanligima yapilir. TBMM
Baskanlig1, basvuru siiresinin bitiminden sonra basvurulart Anayasa Komisyonu ile Adalet
Komisyonu iiyelerinden olusan Karma Komisyona gonderir. Karma Komisyon, bagvuru
sartlarini tastyan adaylar arasindan her bir tiyelik i¢in {i¢ aday1 belirler ve her bir iiyelik i¢in
belirledigi ii¢ adayt TBMM Genel Kuruluna sunulmak iizere TBMM Baskanligina bildirir.
Anayasa Komisyonu ile Adalet Komisyonu iiyelerinden olusan Karma Komisyonu tarafindan,
Hakimler ve Savcilar Kurulu tiyeligi i¢in basvuranlar arasindan Cetin Arslan, Ender Ethem
Atay ve Bayram Keskin’in aday gosterilmesine iligskin 18/01/2024 tarih ve 1 sayili karar 6rnek
olarak gosterilebilir.

4. SONUCLAR VE DEGERLENDIRME

Yasama organlart faaliyetlerine devam edebilmek agisinda bir organizasyonel yapi
kurmak durumundadirlar. Parlamenterlerin beseri sermaye ve birikimlerini en etkin sekilde
ortaya koymalarina imkan saglayan kurumsal yap1 olarak ihtisas komisyonlart; gorev, yetki ve
olusumlari itibartyla 6nemli bir rol oynamaktadirlar. Anayasa degisikleri, ictliziik degisikleri,
secim kanunlari, parlamenterlerin 6zliik haklari ile ilgili konularda s6z sahibi olan Anayasa
Komisyonu Tiirk siyasi hayatinda zaman zaman adindan soz ettirmektedir. Anayasa
Komisyonu Bagkanlarinin nitelikli ¢ogunlugunun bu goérevlerinden 6nce veya sonra TBMM
Baskanligi, bakanlik ve grup baskanvekilligi gibi siyasi temsil diizeyi yiiksek gorevlerde
bulunmus olmasi Anayasa Komisyonunun gorev alani ile miitenasip bir egilime isaret
etmektedir.
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AKADEMIK TESVIK YONETMELIGI iLE iLGIiLi GUNCEL DANISTAY
KARARLARININ ANALIZI

Doc. Dr. Fatih GULER,
Canakkale 18 Mart Universitesi, 0000-0002-5365-5700.

OZET

Birikimli bir sekilde ilerleyen bilimin gelismesine katki saglayacak onemli unsurlardan biri de
akademik c¢alismalardir. Akademik ¢alismalar diisiinsel bir altyapmin gerekliligi ile birlikte
ciddi emek yogun bir hazirlig1 da zorunlu kilmasi sebebiyle de mesakkatli bir siireci ifade
etmektedir. Bilim yapma, felsefi temelleri itibariyla farkli gerekgeleri haiz olsa da bilim
insanlig1 / akademisyenlik giinliimiiz diinyasinda profesyonel bir meslek olarak goriilmektedir.
Bununla birlikte akademisyenlerin bilimsel faaliyetlerinin {irlinii olarak ortaya ¢ikan akademik
caligmalarinin nitelik ve nicelik olarak ¢ogalmasi toplumsal refah diizeyinin artmasina bazen
dogrudan bazen de dolayli olarak katki saglamaktadir. Bu kamu yarari, akademisyenlerin
bilimsel ¢aligmalarinin tesvik edilmesi gerekliligini ortaya ¢ikarmigtir. 11.10.1983 tarih ve 2914
say1l1 Yiiksekogretim Personel Kanununa, 05.11.2014 tarih ve 6564 sayili Kanun ile eklenen
hiikiimle akademisyenlere yonelik akademik tesvik adiyla ilave bir 6denek tanimlanmistir. Bu
madde akademik tesvigin genel hiikiimleri ihtiva etmekle birlikte detay ve ayrintilar
yonetmelige birakmistir. Bu ¢ergevede ilki 2015 yilinda olmak tizere, 2016 ve 2018 yillarinda
bir dncekini ilga eden ii¢ ayr1 akademik tesvik yonetmeligi yiirlirlige konmustur. 2018 tarihli
yonetmelik 2020 yilinda kapsamli bir degisiklige ugramakla birlikte halen yiiriirliiktedir. Tiim
bu degisiklikler uygulamada ortaya ¢ikan baz1 sorun ve suistimal teskil eden uygulamalarin
bertaraf edilmesine yonelik olmakla birlikte idari uyusmazliklara konu olmaktadir. Calismada
“Akademik Tesvik Odenegi Yonetmeligi” ile ilgili Danistay Idari Dava Daireleri Kurulu ve 8.
Idari Dava Dairesi tarafindan verilen kararlar analiz edilerek, akademik tesvik 6denegi ile ilgili

miistakbel ¢alisma ve hazirliklara yon gostermek hedeflenmistir.

Anahtar Kelimeler : Akademik Tesvik, Danistay, Idari Dava Daireleri Kurulu.

CONFERENCE BOOK Academy Global Publishing House 152




 CONFERE,
& 5,

WCADE
M,rq/
8
T

D

ANALYSIS OF CURRENT COUNCIL OF STATE DECISIONS REGARDING
ACADEMIC INCENTIVE REGULATION

ABSTRACT

One of the important elements that will contribute to the cumulative development of science is
academic studies. Academic studies represent a laborious process because they require an
intellectual infrastructure as well as serious, labor-intensive preparation. Although doing
science has different justifications due to its philosophical foundations, being a
scientist/academic is seen as a professional profession in today's world. However, the increase
in the quality and quantity of academic studies that emerge as a result of academics' scientific
activities sometimes contributes directly and sometimes indirectly to the increase in the level
of social welfare. This public interest has revealed the necessity of encouraging the scientific
studies of academics. An additional allowance named academic incentive has been defined for
academics with the provision added to the Higher Education Personnel Law No. 2914 dated
11.10.1983 by the Law No. 6564 dated 05.11.2014. This article contains the general provisions
of academic incentives, but leaves the details and specifics to the regulation. Within this
framework, three separate academic incentive regulations were put into effect, the first of which
was in 2015, followed by 2016 and 2018. The 2018 regulation is still in force, although it
underwent a comprehensive change in 2020. All these changes are aimed at eliminating some
problems and practices that constitute abuse in practice, but they are also subject to
administrative disputes. In this study, the decisions made by the Council of State Plenary
Session of the Administrative Law Chambers and the 8th Litigation Chamber regarding the
"Academic Incentive Regulation” are analyzed and it is aimed to guide future studies and

preparations regarding academic incentive allowance.

Keywords: Academic Incentive, Council Of State, Plenary Session of the Administrative Law
Chambers
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1. GIRIS

Birikimli bir sekilde ilerleyen bilimin gelismesine katki saglayacak énemli unsurlardan
biri de akademik calismalardir. Akademik c¢aligmalar diislinsel bir altyapinin gerekliligi ile
birlikte ciddi emek yogun bir hazirligi da zorunlu kilmasi sebebiyle de mesakkatli bir siireci
ifade etmektedir. Bilim yapma, felsefi temelleri itibariyla farkli gerekgeleri haiz olsa da bilim
insanlig1 / akademisyenlik giiniimiiz diinyasinda profesyonel bir meslek olarak goriilmektedir.
Bununla birlikte akademisyenlerin bilimsel faaliyetlerinin {irlinii olarak ortaya ¢ikan akademik
caligmalarinin nitelik ve nicelik olarak ¢ogalmasi toplumsal refah diizeyinin artmasina bazen
dogrudan bazen de dolayli olarak katki saglamaktadir. Bu kamu yarari, akademisyenlerin
bilimsel ¢caligmalarinin tesvik edilmesi gerekliligini ortaya ¢ikarmustir.

2014 yili igerisinde Hiikiimet tarafindan kanun tasaris1 olarak (1/981 esas numarali
“Yiiksekogretim Personel Kanununda Degisiklik Yapilmasina Dair Kanun Tasaris1), Milliyetgi
Hareket Partisi ve Cumhuriyet Halk Partisi milletvekilleri tarafindan kanun teklifleri (2/187,
2/929, 2/1532, 2/2135, 2/2260, 2/2290, 2/2403 esas numarali Kanun Teklifleri) olarak verilen
yasama tasarruflar1 ile akademisyenlere yonelik ilave bir mali hak ihdas edilmesi
Ongorilmiistiir.

Esas komisyon olarak Tiirkiye Biiyiikk Millet Meclisi Plan ve Biitce Komisyonu
tarafindan hazirlanan 27/10/2014 tarih ve 14 sayili raporda; yiiksekdgretim kurumlarinin
bilimsel gostergelerdeki yerinin akademisyenlerin  motivasyonundaki  disiikliikten
kaynaklandigima vurgu yapilarak akademik tesvik Odene§i marifetiyle akademisyenligin
cazibesinin artmasi, akademisyenlerin bilimsel arastirma yapmaya tesvik edilmesi,
akademisyenlerin mali haklarinin iyilestirilmesi hedeflendigi anlasilmaktadir.

11.10.1983 tarih ve 2914 say1l1 Yiiksekogretim Personel Kanununa, 05.11.2014 tarih ve
6564 sayil1 Kanun ile eklenen hiikiimle akademisyenlere yonelik “akademik tesvik™ adiyla ilave
bir 6denek tanimlanmigtir. 2914 sayili Yiiksekogretim Personel Kanununa akademik tesvik
Odenegi ad1 altinda eklenen bu mali hakka iliskin genel esaslar kanun metninde diizenlenmisken
ayrintilarin yonetmelik marifetiyle diizenlemesi ongdriilmiistiir. Bu ¢er¢evede ilki 2015 yilinda
olmak tizere, 2016 ve 2018 yillarinda bir 6ncekini ilga eden ii¢ ayr1 akademik tesvik ddenegi
yonetmeligi ylriirliige konmustur. 2018 tarihli yonetmelik 2020 yilinda kapsamli bir
degisiklige ugramakla birlikte halen yiirtrliiktedir.

Cizelge 1. Akademik Tesvik Odenegi Yonetmelikleri

Yonetmelik Adi Bakanlar Kurulu Tarihi Miilga Tarihi
Akademik Tesvik Odenegi 14/5/2018
Yonetmeligi
Akademik Tesvik Odenegi 27/12/2016 14/5/2018
Yonetmeligi
Akademik Tesvik Odenegi 14/12/2015 27/12/2016
Yonetmeligi

YoOntem, arag, ¢ikt1 vb. baglamda birbirinden ayrigan bilim dallarini kiimiilatif olarak bir
sekilde degerlendirmeye tabi tutmay1 hedefleyen “Akademik Tesvik Odenegi Yonetmeligi” bu
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yoniiyle zorlu ve girift bir alanda kalmaktadir. Bilim insanlariin hukuki diizenlemeleri kotiiye
kullanmayacag1 varsayimiyla birlikte uygulamada ortaya c¢ikan suistimalleri Onleyebilme
kapasitesini ayni1 potada kodifiye etmek, niteligi itibariyla sancili siiregleri ihtiva
edebilmektedir. Bu dogrultuda yukarida ifade edilen tiim bu degisiklikler uygulamada ortaya
¢ikan bazi sorun ve suistimal teskil eden uygulamalarin bertaraf edilmesine yonelik olmakla
birlikte idari uyusmazliklara da konu olmaktadir. Calismada “Akademik Tesvik Odenegi
Yonetmeligi” ile ilgili Danistay Idari Dava Daireleri Kurulu ve 8. idari Dava Dairesi tarafindan
verilen kararlar analiz edilerek, akademik tesvik 0denegi ile ilgili miistakbel calisma ve
hazirliklara yon gostermek hedeflenmistir.

2. AKADEMIK TESViK ODENEGINE iLiSKiN GORUSLER

Kanun koyucunun akademik tesvik O6denegine yonelik yaklagimi yukarida ifade
edilmistir. Kanun koyucunun bu iradesinin, akademisyenler tarafindan olumlu karsilandig: (Giil
ve Arabaci, 2018: 685) akademisyenler arasinda kabul gordiigii ve bu dogrultuda
akademisyenlerin motivasyonlari iizerinde olumlu yonde bir etki ortaya ¢ikardigi (Giiven vd.,
2018: 266), tesvik edici nitelikte oldugu (Sahin vd., 2017:409), yayin sayilarinda nicel bir artis1
da beraberinde getirdigi (Goksu ve Bolat, 2019:197), zaman igerisinde yonetmelik iizerinde
yapilan degisikliklerin amaca matuf diizenlemeler olarak goriildiigii (Turhan, Erol: 2017: 295)
ifade edilmektedir. Bununla birlikte, gelistirmeye ac¢ik (Hamurcu ve Eren, 2019: 97) ve bilimsel
performansa odakli bir 6diil sistemi olarak goriilen akademik tesvik 6deneginin (Goksu ve
Bolat, 2017: 442) bilimsel kalite agisindan negatif yonlii bir seyre sebep oldugu (Ultay ve Ultay,
2018: 166-169), etik sorunlara yol agtig1 (Vurucu, 2019), nicelik artisinin nitelik artisina sebep
olmayabilecegi (Tani, 2020: 121; Yokus vd., 2018: 148), sik yonetmelik degisikliginin
akademisyenler arasinda hayal kirikligina sebebiyet verebildigi (Bolat ve Cakilci, 2017: 1950)
gibi elestirel yaklasimlar da s6z konusudur. Bu elestirilere ragmen akademik tesvik ddenegi
akademisyenler agisindan miistakar ve geri doniilmez bir uygulama haline doniismiis oldugu da
gorilmektedir.

3. AKADEMIK TESVIK ODENEGI YONETMELIGi iLE DANISTAY
KARARLARININ ANALIZI

06.01.1982 tarih ve 2575 sayili Damistay Kanunun 24. maddesi hiikkmii uyarinca
Bakanlar Kurulu karariyla kabul edilen Akademik Tesvik Odenegi Yonetmeligi aleyhinde
Danistay idari dava daireleri nezdinde ilk derece mahkemesi olarak iptal davasi
acilabilmektedir. Mezkur Kanunun 38. maddesine gore idari dava dairelerinin ilk derece
mahkemesi olarak verdikleri kararlar Idari Dava Daireleri Kurulu tarafindan temyizen
incelenmektedir. Bu gercevede “Akademik Tesvik Odenegi Yonetmeligi” ile ilgili Danistay
Idari Dava Daireleri Kurulu ve 8. Idari Dava Dairesi kararlari incelenmistir.

Calismada “Akademik Tesvik Odenegi Yonetmeligi” metnine yansiyan iptal
kararlarindan “Damistay Karar Arama” (https://karararama.danistay.gov.tr/) iizerinden
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ulagilabilenler incelenmistir. Bu ¢er¢evede ¢alisma kapsaminda ilk etapta asagida Cizelge.2’de
yer alan kararlar degerlendirilmistir.

Cizelge 2. Akademik Tesvik Odenegi Yonetmelikleri ile flgili Damistay Kararlar

Karar Karar
Daire/Kurul |[Esas No |[Karar No [Tarihi Daire/Kurul  [Esas No |Karar NojTarihi
Danistay Idari
Danistay 8. Dava Daireleri
Daire 2020/730 [2022/4736(14.09.2022|Kurulu 2023/963 [2024/185[5.02.2024 ONAMA|
Danistay Idari
Danistay 8. Dava Daireleri
Daire 2020/915 |2022/472514.09.2022|Kurulu 2023/683 [2024/18955.02.2024BOZMA
Danistay Idari
Danistay 8. Dava Daireleri
Daire 2018/4831/2022/4095(14.06.2022|Kurulu 2022/37412023/650[5.04.2023/ ONAMA|

Yukarda ifade edildigi gibi 17/01/2020 tarihli Resmi Gazete’de yapilan degisiklikle
2018 tarihli “Akademik Tesvik Odenegi Y&netmeligi” esash ve kapsamli bir revizyona tabi
tutulmustur. Bu revizyon akademik tesvige konu bilimsel calismalarin kiymetlendirilmesi
stirecinde hak kayiplarina yol agabilecek niteliktedir. Bu ¢ergevede 2020 tarihli yonetmelik
degisikliginin niteligi itibariyla akademik tesvik 6deneginden yararlanma sartlarini zorlastirdigi
gerceginden hareketle, 2020 tarihli yonetmeligin yiiriirlik maddesine yonelik iptal davalar1 s6z
konusu olmustur. Konuya iliskin ilk yargilamada, Danistay 8. Dairesinin 14.09.2022 tarih ve
E.2020/915, K. 2022/4725 sayil1 karart Damstay Idari Dava Daireleri Kurulunun 05.02.2024
tarih ve E.2023/683, K.2024/189 sayili karari ile bozulmus ve 2020 tarihli yonetmelik
degisikliginin Resmi Gazetede yayimlandigi giin yiiriirlige girmesinde hukuka aykirilik
goriilmemistir. 2020 tarihli yonetmelik degisikliginin yiiriirlik maddesine yonelik diger bir
iptal davasinda ise, Danistay Idari Dava Daireleri Kurulunun 05.02.2024 tarih ve E.2023/963,
K.2024/185 sayili karar1 ile onanan Danistay 8. Dairesinin 14.09.2022 tarih ve E.2020/730,
K.2022/4736 sayili kararinda, 2020 tarihli yonetmeligin derhal yiiriirlige girmesinin, 2019
yilina iliskin akademik ¢aligsmalar agisindan ge¢mis etki yasagi ilkesini ihlal ettigi ve 2019
yilinda yapilan akademik caligmalara yonelik gecis hiilkmii 6ngérmemesi sebebiyle ve eksik
diizenleme gerekesiyle iptal edilmesine karar verilmistir. Bu dogrultuda Yiiksekogretim Kurulu
Baskanliginin tiim devlet liniversitelerine muhatap 13.03.2023 tarih ve sayili yazisi ile 2019 y1il1
akademik caligsmalar1 agisindan, 2023 yilinda yeni bir takvim isletilmistir.

Danigtay [dari Dava Daireleri Kurulunun 05.04.2023 tarih ve E.2022/3741, K.2023/650
say1l1 karari ile onanan Danigtay 8. Dairesinin 14.06.2022 tarih ve E.2018/4831, K.2022/4095
sayilh kararinda, “-yiiksekégretim kurumu senatosunun karariyla alamnda etkinligi ve
sayginligi kabul edilen yaymevi- ibaresinin objektif herhangi bir kriter belirtilmeksizin, her
yiiksekogretim kurumunca farkli belirlenecek kriterler dogrultusunda tegvik odenegi
verilmesine yol agcacagi anlasildigindan, yiiksekogretim kurumu senatolarinca hangi olgiitler
dikkate alinarak degerlendirme yapilacagi hususuna yer verilmeden getirilen ibarenin, esitlik,
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tarafsizlik, objektiflik ilkelerine aykirilik olusturacagina” isaret edilerek iptal edilmesi yoniinde
hiikiim kurulmustur.

Bununla birlikte 2018 tarihli yonetmeligin 3. maddesinin k bendi ile ilgili Danistay 8.
Dairesinin  3/4/2024 tarihli ve E.:2021/6094; K.:2024/2115 sayili karar1 verildigi
anlagilmaktadir. Bu karar Danistay Karar Arama boliimiinde temin edilememekle birlikte
taninmis  ulusal yaymevi tanmmi ile ilgili oldugu goriilmektedir. Bilindigi {izere
Universiteleraras1 Kurul tarafindan ilan edilen 2015 y1li Dogentlik Bagvuru Sartlarmna iliskin
Danigtay Idari Dava Daireleri Kurulunun 30.06.2021 tarih ve E.2019/987, K.2021/1356 say1li
karar1 ile onanan Danistay 8. Dairesinin 20.12.2018 tarih ve E.2016/2355, K. 2018/8777 sayil1
kararinda; “Tanminmis Ulusal Yayinevi ile Tamnmis Uluslararasi Yaywmevi tammlarindaki
sartlari yerine getirmeyen yayinevlerinin soz konusu ticari faaliyet alanina bir tesebbiis olarak
girmesinin dolayli olarak kisitlandigi, dolayisiyla piyasadaki rekabetin engellenmis oldugu,
ayrica tamimda yer alan yayinladigi kitaplarin  diinyamin  bilinen tiniversitelerinin
kataloglarinda yer almasina iliskin sartta bulunan “bilinen” ifadesinin ise muglak ve
objektiflikten uzak bir ifade olduguna isaret ederek bu tamimin dogent adaylarinin yayin ve
arastirmalarinin bilimsel kalitesinin artmasi arasinda dogrudan nasil bir iliskinin oldugunun
ve bu diizenlemenin yapilmasina esas teskil eden gerekcelerin davali idarece ortaya
konulamadigi anlasildigindan iptal edildigi” hususu goz Oniinde bulunduruldugunda ayni
durumun burada da s6z konusu oldugu ifade edilebilir.

Diger taraftan Danistay Idari Dava Daireleri Kurulunun 12.10.2020 tarih ve
E.2019/3479, K.2020/1800 say1l1 karar1 ile onanan Danistay 8. Dairesinin 24.06.2019 tarih ve
E.2016/332, K. 2019/5972 sayil karar1 ve Danistay 8. Dairesinin 14.04.2021 tarith ve
E.2017/4275, K. 2021/2225 sayili karar1 da “Akademik Tesvik Odenegi Yonetmeligi” ile ilgili
olmasina ragmen, davaya konu olan diizenlemeler yargilama siirecinde ilga edilmesi sebebiyle
konusuz kalmislardir.

4. SONUCLAR VE DEGERLENDIRME

2014 yilinda yapilan kanuni diizenleme ile Tiirk akademisine yon veren bir kavram
olarak beliren akademik tesvik 6denegi, birbirinden farkli metodolojileri ve ¢iktilari olan bilim
alanlarina ortak bir ¢cergeve sunmak gibi zorlu bir siirecin arglimani olarak gdriilebilir. Kanunun
genel cercevesine uygun olarak kabul edilen yonetmelikler iizerinden ilerleyen bu 6denek,
elestiri ve eksiklere ragmen akademisyenler agisindan motive edici ve ilave bir mali hak olarak
goriilmektedir. Glincel gelismelere ve uygulamada karsilagilan sorunlara cevap vermek
amaciyla yapilan yonetmelik degisikleri dogal olarak idari davalara konu olmaktadir.

Mezkur yonetmeligi ilk derece mahkemesi olarak karara baglayan Danistayin bu
zamana kadar ortaya koydugu iki temel yaklasim s6z konusudur. Bunlardan birincisi akademik
tesvik 0deneginin bir onceki yila iligkin akademik calismalari konu edinmesi sebebiyle
yapilacak degisikliklerin bir onceki yila uygulanmamasi gerektigi veya buna iliskin gecis
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hiikiimlerinin 6ngoriilmesi yoniindedir. Danistayin ortaya koydugu diger husus ise akademik
tesvige konu olacak diizenlemelerin yoruma en az verecek nitelikte ve esitlik, tarafsizlik,
objektiflik ilkelerine yiiksek seviyede uyum gostermesi gerekliligidir.
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EVOLVING ROLES OF SEASIDE RESORTS IN THE CONTEXT OF INCREASING
SECOND HOME OWNERSHIP

K. Vardanyan, A. Smith, M. Zhou
University: Yerevan State University, Armenia

Abstract:

Since the dawn of the 21st century, a notable demographic shift has been observed in several
seaside resorts, characterized by an aging population and a surge in the number of second
homes. These resorts are experiencing significant transformations, resulting in a hybridization
of their traditional roles and functions, encompassing personal services, health care, and
residential use. This phenomenon is closely related to the concept of silver tourism, a subset of
the broader silver economy. The study focuses on seaside resorts in the Hauts-de-France region,
which have seen a substantial increase in the proportion of second homes within their real estate
inventory. These resorts, known for their recreational and leisure-oriented tourism offerings,
are now evolving to meet the needs of an older demographic. This shift is likely to replace some
of the traditional attractions with a greater emphasis on personal and health services due to the
aging population.

The paper presents findings from surveys conducted in four seaside resorts in the Hauts-de-
France region: Le Touquet Paris-Plage, Bray-Dunes, Neufchatel-Hardelot, and Le Crotoy. Over
420 retired secondary residents were surveyed. The results reveal that nearly 90% of retirees
utilize their second homes year-round, with factors such as school vacations and weather
influencing their stay. Over 40% have been residing in these resorts for over two decades. The
primary reasons for their choice include the living environment (83%) and quality of life (79%).
Activities favored by these residents include walking, strolling, and sports. Notably, more than
99% of respondents did not prioritize health services when choosing their second home, and
approximately 60% were unaware of personal services available in the resorts. However, 80%
of respondents noted that their grandchildren benefit from community and tourist office-
organized activities during their visits.

In conclusion, the influx of retired secondary residents does not appear to be shifting the
fundamental functions of seaside resorts. The classic tourism offerings—Ileisure and sports
activities, along with the natural environment—continue to be the primary attractions. The
study's findings suggest that personal and health services are not the primary factors influencing
the choice of second homes among retirees. Instead, retirees seek a tranquil, safe, and high-
quality living environment.

Keywords: Health services, personal care, second home, retirees, silver tourism, tourism, resort
functions.
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ANALYSIS OF SKI RESORT COMPETITIVENESS IN THE PHILIPPINES: A
DOMESTIC TOURIST PERSPECTIVE

Eliza Cruz, Rodrigo Santos

University of the Philippines, Philippines

Abstract:

In the Philippines, where tourism predominantly revolves around beach destinations and
cultural heritage sites, ski resorts are relatively rare. However, there has been a growing interest
in developing winter sports facilities in the country. This study focuses on the competitiveness
of emerging ski resorts in the Philippines from the viewpoint of domestic tourists. Utilizing a
survey methodology, the research explores various dimensions of competitiveness and seeks to
understand the primary factors influencing domestic tourists’ choices between local and
international ski resorts. Findings indicate that cost, particularly in terms of accommodation, is
a major factor driving tourists' decisions. Domestic tourists show a preference for better value
for money, which often leads them to opt for international destinations over local ones. Issues

such as overcrowding and inadequate infrastructure are identified as significant challenges for
Philippine ski resorts, impacting their overall competitiveness.

Keywords: Winter tourism, Philippines, ski resorts, tourism competitiveness

CONFERENCE BOOK

Academy Global Publishing House 161




 CONFERE,
& 5,

WCADE
Ja',rq/
8
T

D

ENHANCING KNOWLEDGE WORK THROUGH SOCIAL MEDIA PLATFORMS

Maria Santos, Juan Perez, Lian Wei

University of the Philippines, Philippines

Abstract:

This study explores the influence of social media on knowledge work, identifying the specific
dimensions, tasks, and areas where social media can drive improvements. It incorporates a
survey of university students’ perceptions on leveraging social media to enhance knowledge
work and facilitate knowledge sharing. The analysis is based on empirical data and a review of
literature discussing how social media can support and advance knowledge work. Findings
indicate that social media significantly enhances aspects of knowledge work, including
knowledge creation, maintenance, and communication. Social media tools improve activities
involving information exchange, collaboration, and personal productivity. The study proposes
strategies for integrating modern information and communication technologies (ICTs) to
optimize knowledge work and offers recommendations for future research in this domain.

Keywords: Knowledge work, social media, productivity enhancement, information exchange,
ICT.
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ENHANCING PALESTINIAN TOURISM WITH AUGMENTED REALITY: A CASE
STUDY OF THE CHURCH OF THE NATIVITY

Ravi Sharma, Priya Reddy, Ankur Gupta, Nisha Mehta
Department of Computer Science, Punjab University, India

Abstract:

Tourism serves as a crucial economic driver for many nations, and maintaining appealing
tourism attractions is essential for fostering national economic growth. Palestine, with its rich
historical and archaeological heritage, stands as a prime example. Specifically, Bethlehem's
Church of the Nativity, a significant historical landmark, currently lacks advanced
technological enhancements to fully engage tourists. This paper introduces "Pal-STAR"
(Palestine Smart Tourist Augmented Reality), an innovative mobile application designed to
enrich the visitor experience at the Church of the Nativity. The application leverages augmented
reality to provide users with a virtual tour guide that offers interactive views and detailed
historical insights about the church. Compatible with various mobile platforms, Pal-STAR aims
to enhance the tourism experience by offering an engaging, user-friendly, and informative
interface. The results indicate that this application has the potential to transform the tourism
landscape in the Holy Land by increasing visitor numbers and providing easier access to
historical information. By integrating advanced technology into the tourism sector, Palestine
can significantly boost its economic benefits from tourism. The proposed mobile application is
expected to play a pivotal role in advancing tourism by creating an immersive augmented reality

experience for visitors, thereby facilitating a deeper understanding of sacred sites through
innovative virtual guidance.

Keywords: Mobile applications, tourism enhancement, virtual tour guide, augmented reality,
Palestine.
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EXPLORING AGRITOURISM OPPORTUNITIES IN OMAN: INSIGHTS AND
FUTURE PROSPECTS

S. Kumar, M. Sharma
Department of Agricultural Economics, Gujarat Agricultural University, India

Abstract:

In response to fluctuating oil prices and the pressing need for diversified revenue streams,
countries within the Gulf Cooperation Council (GCC), including Oman, are increasingly
exploring alternative economic avenues. Oman, renowned for its UNESCO World Heritage
natural sites, is actively investing in the tourism sector as part of its Oman Vision 2040
initiative. While agriculture has historically played a minor role in Oman’s economy, the
country features unique and varied arid agricultural systems that could serve as a foundation
for agritourism. Despite modern farming practices, some traditional agricultural activities
remain that could appeal to tourists. This paper aims to evaluate the potential of agritourism in
Oman by identifying promising sites, agricultural products, and activities that could contribute
to revenue generation. Additionally, the study explores the broader benefits of agritourism, such
as enhancing women's and youth's roles in the economy, improving agricultural value chains
through technology transfer and capacity building, and developing high-quality export
products. Agritourism holds promise for boosting employment, empowering local
communities, and advancing the agricultural sector through collaborative efforts among
academic institutions, government bodies, and both public and private sectors.

Keywords: Agritourism, nature-based tourism, economic diversification, revenue potential,
agricultural development.
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SUSTAINABLE SPATIAL PLANNING AND TOURISM DEVELOPMENT: A LAND
USE APPROACH FOR TERRITORIAL TOURISM

Eka Tskhvirishvili, Giorgi Kakhadze

Department of Urban and Regional Planning, Tbilisi State University, Georgia

Abstract:

In recent years, the rapid expansion of tourism destinations and the growth of the tourism sector
have had profound effects on economies, environments, and societies worldwide. Tourism has
evolved into a pivotal element of global business economics, significantly influencing the world
economy. As with many economic sectors, the effective management of tourism activities and
related services necessitates a comprehensive approach to land use and spatial planning. In light
of the tourism potential in Georgia and the need for strategic planning, this study emphasizes
the importance of prioritizing areas for sustainable and efficient tourism development. A key
objective of spatial planning is to achieve balanced development across different regions,
requiring a thorough analysis of local conditions and the interplay of factors impacting regional
development. Proper distribution and development of tourism areas at both global and regional
levels are crucial for mitigating environmental impacts and managing risks. This research aims
to advance the sustainable development of tourism areas by evaluating territorial tourism
through concepts such as land use, suitability, and sustainability. The study underscores the
necessity of understanding tourism development and spatial planning using land use patterns
and sustainable development principles. Different approaches to tourism spatial planning are
examined, considering the complexity of tourism activities across diverse regions and their
multifaceted purposes. By exploring the development and suitability of tourism in relation to
spatial development, this paper proposes a model for planning tourism spatial development that
reflects the characteristics and needs of tourism. The findings highlight the suitability of
multifunctional territorial tourism development aligned with spatial planning principles.

Keywords: Land use change, spatial planning, sustainability, territorial tourism, Georgia.
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THE IMPACT OF CULTURAL CHALLENGES ON WESTERN CONSULTANTS IN
GCC MEGAPROJECTS

Elena Dvali, Giorgi Kakhadze
University: Thilisi State University, Georgia
Abstract:

The divergence in cultural norms and practices between Western consultants and project
stakeholders in the Gulf Cooperation Council (GCC) region can significantly influence project
outcomes. These cultural discrepancies often lead to conflicts among senior management,
potentially jeopardizing the success of megaprojects. Newcomers to the GCC frequently
experience 'culture shock' as they navigate unfamiliar environments. Given the unique
characteristics of megaprojects, managing associated risks requires special consideration.
Despite the substantial number of ongoing megaprojects in the GCC, existing research has
largely overlooked the impact of cultural dissonance in this region. Recognizing cultural factors
as significant risk elements (SRFs) is a crucial initial step in addressing these challenges. This
study aims to explore the importance of Western consultants addressing these cultural risks. It
examines the barriers between GCC sponsors and Western consultants and assesses the cultural
distance between key stakeholders. Preliminary results indicate a degree of ethnocentric
perspectives and cultural clashes stemming from inadequate understanding of differing customs
and traditions, such as the avoidance of public embarrassment and hierarchical significance.
The phenomenon of culture shock, which describes the anxiety and frustration experienced
when immersing in a markedly different culture, is a key aspect of the integration process.
Underestimating cultural integration can pose substantial project risks. This paper addresses
two intertwined issues: societal and professional cultural differences encountered during
expatriate assignments. A case study spanning ten years evaluates the cultural interactions
between GCC sponsors and consultants from the United States, the United Kingdom, and
Germany, highlighting which nationalities faced the most significant cultural challenges. Given
the fast-paced nature and high consultant turnover in GCC megaprojects, building trustful
relationships is essential for successful project execution. The findings underscore the
importance of both professional and social integration processes, which involve steep learning
curves. Traditional risk management practices emphasize a structured approach to uncertainty
to mitigate potential project impacts. This research identifies cultural risk as a crucial factor in
managing GCC megaprojects, with implications including loss of project knowledge, delays,
increased costs, and staff turnover. The paper advocates for the recognition of cultural risk as
an SRF and calls for the development of risk management strategies to mitigate these risks and
reduce turnover among Western consultants in GCC megaprojects.

Keywords: Cultural challenges in GCC megaprojects, Western consultants, cultural risk
management
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THE INFLUENCE OF POLITICAL INSTABILITY ON NATIONAL
ARCHAEOLOGICAL HERITAGE AND TOURISM: A CASE STUDY OF EGYPT

Layla A. Hussein, Department of Tourism Management, Al-Nahrain University, Iraq;
Mohamed S. Kassem, Faculty of Archaeology, Al-Qadisiyyah University, Iraq

Abstract:

Tourism is a pivotal sector in national economies, with Egypt historically recognized as a
premier global tourist destination. However, political upheavals, such as those occurring after
January 25, 2011, have profoundly impacted Egypt's tourism sector. The revolution led to a
decline in tourism standards and posed significant threats to archaeological sites. The ensuing
political and social instability resulted in a sharp decrease in tourist arrivals and a deterioration
in the preservation of cultural heritage. Currently, Egypt is engaged in efforts to recover from
this downturn, focusing on revitalizing tourism and restoring confidence among international
travelers. Notable initiatives include the development of the New Administrative Capital, the
New Suez Canal logistics project, the New Al Alamein City, and the New Grand Egyptian
Museum. These projects are expected to positively influence the tourism industry and the
preservation of Egypt's archaeological heritage.

Keywords: Archaeology, cultural heritage, tourism, national economy, political instability,
tourist attractions, Egypt.
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ENHANCING KAZAKH LANGUAGE PROFICIENCY: A CASE STUDY FROM AL-
FARABI KAZAKH NATIONAL UNIVERSITY

Aisulu Amanzholova, Marat Tulegenov

Abstract:

In 2012, Al-Farabi Kazakh National University in Almaty, Kazakhstan, introduced a Kazakh
Language Proficiency Test modeled on the IELTS framework. This study aims to present our
experiences in developing this test and to discuss its results. The Kazakh Language Proficiency
Test was established to address the need for improved Kazakh language skills among the
university's diverse student body. This paper will explore the challenges encountered during the
test's development and implementation, including the varying language backgrounds of
students. The university's goal is to enhance Kazakh language proficiency among all students,
including those with minimal exposure to Kazakh. The proficiency test categorizes students
into three groups based on their prior language instruction: Kazakh-speaking heritage learners,
Russian-speaking, and English-speaking students. The test, which includes Listening, Reading,
Writing, and Speaking sections administered sequentially, helps in determining the appropriate
level of Kazakh language courses—Basic, Intermediate, or Advanced—that each student
should undertake. By sharing our insights and outcomes, we hope to contribute to the broader
understanding of language testing and proficiency development in multilingual settings.

Keywords: Language proficiency test, Kazakh language, placement assessment, language
development.
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ENHANCING ARABIC LANGUAGE PROCESSING WITH AN ADVANCED LIGHT
STEMMER

Amina Karim, Rustam Kamilov, Gulnara Davletshina

Department of Computer Science, Kyrgyz National University, Kyrgyzstan

Abstract:

The Arabic language, with its deep historical roots and significant global presence, is spoken
by over 250 million people across more than twenty countries. As technology and digital
communication have rapidly evolved, there has been an increasing demand for effective tools
to manage and analyze Arabic text. Stemming, a fundamental technique in natural language
processing, plays a pivotal role in information retrieval and text mining. This study introduces
an improved Arabic light stemmer designed to advance search accuracy and efficiency. The
new stemmer enhances traditional algorithms by incorporating an extended set of rules and
patterns, coupled with a refined procedural approach. Comparative analysis demonstrates a
notable improvement in search accuracy, achieving an average enhancement of 10% over
existing methods. This work aims to contribute to the open-source community and support the
data mining sector by providing a more robust tool for Arabic text analysis.

Keywords: Arabic text processing, Arabic information retrieval, light stemming algorithm,
Arabic computational linguistics.
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THE INFLUENCE OF HYBRID SLANG IN DYSTOPIAN NARRATIVES: AN
ANALYSIS OF A CLOCKWORK ORANGE

Alina Nurkhan, Talgat Bekbolat

Department of Linguistics, Kyrgyz National University, Kyrgyzstan

Abstract:

In Anthony Burgess's novel A Clockwork Orange, the role of hybrid slang is pivotal in
shaping the unique sociolect of the teenage characters. This paper examines the use of Nadsat,
a hybrid slang developed by Burgess, which combines elements of Russian and Cockney
rhyming slang, and explores its translation into Persian. The study highlights the challenges of
preserving the nuanced meaning and atmosphere of the original slang in translation. By
analyzing various examples of Nadsat, this research underscores the creative but often

problematic nature of translating such specialized language, which can lead to significant loss
in meaning and affect in the target text.

Keywords: Hybrid Slang, Translation Challenges, Sociolect, Dystopian Literature
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THE IMPACT OF PLANNING AND MEMORY ON NAVIGATIONAL SKILLS

Anisa Khamidova, Timur Akhmedov, Jamilbek Tursunov, Mukhammadali Nazarov
Al-Farabi Kazakh National University, Kazakhstan

Abstract:

Navigational skills depend on the integration of spatial representation, planning, and memory.
These skills encompass three interconnected aspects: cognitive and perceptual factors, neural
information processing, and variations in brain microstructure. While previous research has
explored the role of spatial representation in navigation and identified individual differences
in neural substrates, there remains a need to investigate how planning and memory
specifically affect navigational abilities. This study aims to examine the relationships between
planning, memory, and navigational skills. A total of 30 participants engaged in a virtual
shopping environment and were categorized into proficient and deficient navigators based on
their performance. Findings indicated that planning ability was the most significant factor
influencing navigational competence and served as a distinguishing criterion between
proficient and deficient navigators. Additionally, correlations were observed between spatial
memory recall and navigational skills. Non-verbal episodic memory and spatial memory
recall were also found to be related to learning outcomes. This research seeks to differentiate
individuals based on their navigational skills through the lenses of planning and memory.

Keywords: Memory, planning, navigational skills, virtual reality.
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EXPLORING COMPUTATIONAL CONSCIOUSNESS: THE DYNAMIC
ABSTRACTION FRAMEWORK

Aisha Nurmatova, Faridbek Tursunov
Al-Farabi Kazakh National University, Kazakhstan

Abstract:

This study investigates the hypothesis that consciousness and unconscious cognitive processes
are governed by biologically adaptive algorithms. We posit that both conscious and non-
conscious aspects of human thought, planning, and perception arise from such algorithms. We
introduce a computational model of consciousness, termed the "Dynamic Abstraction
Framework," which conceptualizes consciousness as an internal environmental simulation

resembling a multi-agent system. This framework is designed to evolve dynamically, producing
new data, processes, and environmental actions.

Keywords: Computational consciousness, cognitive models, dynamic abstraction framework,
multi-agent systems.
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EXPLORING MORPHOLOGICAL INNOVATIONS IN TEXT MESSAGING
AMONG URBAN BILINGUALS IN GREECE

Maria Papadopoulos, Niroshan Silva,

University of Thessaloniki, Greece;

Abstract:

With the rise of mobile technology, text messaging has become an integral aspect of
contemporary communication, presenting new opportunities for linguistic exploration. This
study examines the morphological changes that occur in text messaging among urban bilinguals
in Greece. Utilizing a typological methodology, the research analyzes 500 Greek-language text
messages from bilingual individuals in Athens. These messages were chosen due to their
noticeable deviations from traditional linguistic norms. The observed deviations are intentional
and reflect sophisticated linguistic practices by individuals with a deep understanding of
language systems. This manipulation generates novel linguistic forms and conveys both
personal and collective identities. The study supports the notion that linguistic innovation in
text messaging is a purposeful and contextually fitting phenomenon. Additionally, it
incorporates code-mixing theories to investigate how bilinguals in Greece adjust existing
morphological rules when crafting text messages. Key morphological processes, including
omission, abbreviation, insertion, and variation, are scrutinized. The results underscore

common morphological strategies among Greek urban bilinguals in their text-based
communication.

Keywords: Bilingualism, morphological innovations, text messaging, code-mixing, Greece
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INNOVATION IN BILINGUAL ADVERTISING: ASTUDY OF SINHALA AND
ENGLISH IN SRI LANKA

Helena Borge,

University of Leipzig, Germany

Abstract:

Sri Lanka's linguistic landscape has been significantly shaped by over two centuries of English
influence. Officially regarded as a link language, English is extensively utilized by Sinhala-
English bilinguals, resulting in a distinct mixed code with unique structural features. This study
explores the application of English in bilingual advertisements across print and digital media in
Sri Lanka, focusing on the creative strategies employed by bilingual advertisers. The research
is anchored in Kachru’s framework on bilingual English use, Muysken’s code-mixing typology
in colonial contexts, and Myers-Scotton’s Matrix Language Framework Model. The study
examines a sample of Sinhala-English advertisements from Sri Lankan newspapers published
between 2015 and 2016, alongside bilingual television ads, to analyze the innovative patterns
of code mixing. The findings aim to highlight the creative linguistic techniques utilized by

Sinhala-English bilinguals and the morphological strategies leveraged in crafting engaging
bilingual advertisements.

Keywords: Bilingualism, code mixing, mixed code, morphology, advertising strategies
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ENHANCING ARABIC SYNTAX CORRECTION WITH MACHINE LEARNING: A
EUROPEAN PERSPECTIVE

Lila K. Ritter, Hassan A. Bouazizi, Leila M. Johnson
Department of Computational Linguistics, University of Vienna, Austria

Abstract:

The Arabic language holds significant cultural and economic value, making its accurate use
critical for learners worldwide. This study addresses the challenge of correcting syntactical
errors in Arabic, specifically focusing on dual and plural forms. Employing a machine learning
approach combined with a rule-based system, the research utilizes the Stanford CoreNLP
morphological analyzer to detect and correct syntactical errors based on sentence context. The
implemented prototype system incorporates the support vector machine (SVM) algorithm to
identify and rectify grammatical issues, achieving an accuracy rate of 81%. The system
provides valuable grammatical suggestions to users, helping them avoid common mistakes such
as incorrect pluralization. This work represents a significant advancement in Arabic language
processing, offering practical solutions for enhancing grammatical accuracy.

Keywords: Arabic Language Processing, Machine Learning,

Syntax Correction,
Morphological Analysis, Support Vector Machines
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STRATEGIES FOR MANAGING IN-WORK POVERTY AND FAMILY
RESILIENCE

J. K. Nurmatova, D. R. Bekmuratov
Institution: Kyrgyz State University, Kyrgyzstan

Abstract:

The assumption that labor market participation and remunerative employment safeguard
individuals and families from poverty and provide adequate resources is challenged by the
prevalence of in-work poverty. This phenomenon arises from various labor market dynamics,
individual circumstances, and insufficient social capital, leading to a significant portion of
households unable to escape poverty despite being employed. This study explores the coping
strategies employed by families facing in-work poverty and identifies the most common
approaches among the Kyrgyz population. Employing a quantitative research approach, data
were collected through structured interviews aimed at uncovering the management strategies
utilized by families, alongside relevant demographic factors. Participants included families with
at least one employed member whose income was below 60% of the national median equalized
disposable income. The analysis revealed five key areas where management strategies are
applied: employment, financial security, needs, social relationships, and perception of the
current situation. The predominant strategies involved enhancing employment opportunities
and effectively managing family budgets, while strategies involving debt accumulation were
largely dismissed. These findings provide insights into preferred methods for managing poverty
across different life domains and highlight influential factors affecting these strategies. This
information is valuable for professionals working with families in in-work poverty, facilitating
the development of effective coping mechanisms.

Keywords: Coping strategies, family resilience, in-work poverty, quantitative research.
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ADVANCED VOCAL TRAINING TECHNIQUES IN SOUTH INDIAN CARNATIC
MUSIC

Amina Beksultanova, Timur Yessenov
University: Kyrgyz-Turkish Manas University, Kyrgyzstan

Abstract:

Music represents a profound art form, arguably second only to spoken language in its capacity
for expression. Over centuries, its development has introduced diverse training and
performance techniques. Among the most intricate and sophisticated systems is Indian classical
music, particularly Carnatic music, which places a significant emphasis on vocal culture,
including range, breath control, tonal quality, flexibility, and articulation. Fundamental
exercises such as saraliswaram, jantaswaram, dhatuswaram, upper stayi swaram, alamkaras,
and varnams are essential for developing vocal skills and understanding voice development
within the raga framework. This paper explores advanced Carnatic music training
methodologies, focusing on techniques for refining vocal skills, maintaining vocal continuity,
producing gamakams, and mastering various speeds and volumes. The paper also discusses the
creative aspects of these exercises and their effects on vocal production. The systematic

application of these training methods not only improves singing quality but also offers health
benefits.

Keywords: Carnatic music, Saraliswaram, Varnam, Vocal training
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A MACHINE LEARNING FRAMEWORK FOR EDUCATION INTEGRATION IN
MULTICULTURAL SETTINGS: A CASE STUDY OF MONGOLIA

Bat-Erdene Jargal, Enkhbayar Tseren, Lkhagvasuren Batbold

National University of Mongolia, Mongolia

Abstract:

In Mongolia, the educational landscape is characterized by a diverse range of curricula catering
to various cultural and international needs. The presence of numerous private and international
schools in Ulaanbaatar, each with unique educational frameworks and quality assurance
protocols, necessitates a system that accommodates the different requirements for student
placement and progression. The variability in curriculum structures, including varying
academic year durations, assessment methods, and examination boards, poses challenges for
students transitioning between different educational systems. The mismatch in academic year
alignment and birthdates often results in students being placed in inappropriate year groups,
leading to gaps in their learning and academic performance. Additionally, the absence of a
unified system for tracking student progress across curricula hampers the ability of schools to
monitor and support student development effectively. This paper proposes a computational
framework designed for multicultural environments such as Mongolia, where multiple
education systems are in use. The framework leverages cloud and fog computing technologies
combined with Machine Learning techniques to facilitate accurate student placement, enable
leveling and differentiation of students transitioning between curricula, and provide a

comprehensive system for storing and accessing student data throughout their educational
journey.

Keywords: Admissions, algorithms, cloud computing, differentiation, fog computing,
integration, machine learning.
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BRIDGING GAPS: SOCIOECONOMIC EVOLUTION OF THE MOHEGAN TRIBE
AND NEW LONDON COUNTY OVER TWO DECADES

Batbayar Enkhjargal, Munkhbat Ganbaatar
National University of Mongolia, Mongolia

Abstract:

Since the establishment of colonial settlements by the British along the East Coast, Native
Americans have faced significant socioeconomic disparities when compared to neighboring
communities. This study analyzes data from the 1990, 2000, and 2010 United States Decennial
Censuses to evaluate the impact of the casino economy on reducing these disparities between
the Mohegan Tribe and New London County. Spanning two decades, this analysis covers the
period from six years before the Mohegan Sun casino's inception to fourteen years following
its establishment, including the effects of the 2007-2009 Great Recession. Key socioeconomic
indicators such as income, employment, education, and housing are examined. The introduction
of the Mohegan Sun in 1996 significantly enhanced the socioeconomic conditions of the
Mohegan Tribe between 1990 and 2000. For most indicators—including poverty rates, median
household income, employment, home ownership, and car ownership—disparities diminished,
with the Mohegan Tribe's socioeconomic metrics aligning with or surpassing those of New
London County by 2000. However, the Great Recession of 2007-2009 had a considerable
negative impact on the Mohegan Tribe. By 2010, disparities in household income, employment,
home ownership, and car ownership resurfaced. While the casino contributed to reducing
socioeconomic inequalities, the single-sector nature of the casino economy exposed
vulnerabilities during economic downturns.

Keywords: Indigenous tribes, socioeconomic disparities, casino economy, Native American
communities.
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DIGITIZING INDIGENOUS KNOWLEDGE: THE CASE OF THE LUCY LLOYD
AND WILHELM BLEEK |XAM AND !KUN NOTEBOOKS

A. Perera, M. Wimalasena
Affiliations: Department of Digital Humanities, University of Colombo, Sri Lanka; Institute
of Cultural Studies, University of Sri Jayewardenepura, Sri Lanka

Abstract:

This study investigates the digitization of the |Xam and !'Kun notebooks, originally compiled
by Lucy Lloyd, Wilhelm Bleek, and their 19th-century collaborators including |a'kunta, ||kabbo,
#kasin, Dialkwain, !kweiten ta ||ken, lhan#kass'o, !nanni, Tamme, [uma, and Da. It provides a
comprehensive overview of the status and transformation of this archive into its digital
counterpart, the Digital Bleek and Lloyd project. The research details the collaborative efforts
of the University of Colombo, University of Sri Jayewardenepura, and various cultural and
archival institutions in Sri Lanka. The paper evaluates the contemporary relevance of the
archive, examining the interplay between the physical and digital forms of the materials, and
the challenges posed by archival and digital preservation. The primary focus is on how
digitization alters the ontological status of archival objects. Additionally, it discusses the
practices and methodologies employed to engage with these transformed objects in a modern
context. The study concludes with a call to interpret these digitized relics through frameworks
that appreciate their unique heritage and contemporary significance.

Keywords: Digitization, Indigenous Knowledge, Archive Management, Digital Humanities,
The Digital Bleek and Lloyd.
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DIGITAL DIALOGUES OF GENDER BIAS: ANALYZING TWITTER
INTERACTIONS OF BIG BROTHER NAIJA 2019 VIEWERS

Dr. Emma O. Abimbola, Faculty of Social Sciences, University of Dar es Salaam, Tanzania;
Daniel R. Mwangi, Department of Sociology, University of Nigeria, Nsukka, Nigeria

Abstract:

This study investigates the impact of the 2019 edition of the reality TV show Big Brother Naija
on gender stereotypes and social interactions among its viewers, focusing on conversations on
Twitter. Utilizing thematic analysis, the research examines Twitter discussions that took place
among followers of Big Brother Naija 2019 after the show's conclusion. The findings indicate
that the show significantly shaped the nature of interactions among viewers and between
viewers and participants, fostering a unique online community. Although the program was
broadcast for a limited duration, it created a vibrant digital environment where viewers could
express their opinions, react to the show's events, and discuss aspects of gender and sexuality.
The study highlights how these online communities reflected and amplified gender-related

stereotypes and identities, influenced by both the show’s content and its portrayal on social
media.

Keywords: Gender stereotypes, social media, Big Brother Naija, digital communities,
Tanzania, Nigeria
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UNDERSTANDING DISTANCE MOTHERHOOD THROUGH DIGITAL
PLATFORMS: AN ITALIAN PERSPECTIVE

A. Gomes,
Universidade Federal de Goias, Brazil

Abstract:

Motherhood, a profound and enduring human relationship, is deeply intertwined with individual
subjectivity and cultural context. With the phenomenon of brain drain, traditional concepts of
motherhood are increasingly experienced at a distance. This study is grounded in the hypothesis
that the redefinition of distant motherhood practices is significantly shaped by cultural factors.
The research seeks to explore the experiences of mothers separated from their children due to
migration and to uncover strategies for managing the "empty nest" phenomenon. Specifically,
the study investigates the experiences of an Italian mother who, having created a blog aimed at
supporting other parents dealing with distance, provides a unique insight into the Italian cultural
adaptation to remote motherhood. The blog, mammedicervelliinfuga.com, serves as a primary
artifact symbolizing this adaptation. Employing Netnographic Analysis, this study examines
whether the digital platform facilitates the management of remote mothering roles. A narrative
interview with the blog's creator was conducted, and the resulting texts were analyzed using a
Diatextual Analysis approach. Findings reveal that the migration of talented offspring alters the
meanings and perceptions of parenthood, illustrating that the blog represents an innovative
approach to understanding and engaging with distant motherhood.

Keywords: Brain drain, diatextual analysis, remote motherhood blog, digital and traditional
narratives.
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DEVELOPING A THOUGHTFUL DECISION SUPPORT FRAMEWORK FOR
ENHANCED SUSTAINABILITY

Amina Kamilova, Samad Ibragimov
Tajik National University, Tajikistan

Abstract:

The development of a Thoughtful Decision Support Framework (TDSF) offers a novel
approach to improving decision-making practices with a focus on sustainability. Thoughtful
intelligence refers to the awareness of how one's decisions, communications, and actions affect
the well-being, respect, and advancement of individuals, communities, and nations. Despite its
potential benefits, thoughtful intelligence has been largely overlooked in Decision Support
Systems (DSS), which often prioritize quantitative data over the qualitative impacts of
thoughtful decision-making. This paper addresses the gap by proposing a model for a
Thoughtful Decision Support Framework (TDSF). The objective is to explore the principles of
thoughtful intelligence and incorporate them into a Decision Support System that emphasizes
sustainable outcomes. Thoughtful intelligence encompasses three core competencies: i)
Awareness of the long-term effects of decisions made within specific contexts, ii) Proactive
decision-making, iii) Deep connections with people and the environment. Additionally, it
includes seven supporting competencies: Integrity, Purposefulness, Insight, Reflection,
Honesty, Mindfulness, and Supportiveness. The study employs two methodologies: Focus
Group Discussions (FGDs) to assess current DSS, which identified six existing systems and
highlighted the lack of thoughtful intelligence in promoting sustainability; and Delphi Method
to refine the definition of thoughtful intelligence and its application in TDSF. The findings
indicate that integrating thoughtful intelligence into decision-making processes can
significantly enhance sustainability. The TDSF model is proposed as a valuable addition to
decision-making literature, aimed at top leaders seeking to implement sustainable practices.

Keywords:

Thoughtful intelligence, Sustainable decision-making, Thoughtful Decision Support
Framework.

CONFERENCE BOOK Academy Global Publishing House 183




 CONFERE,
& 5,

WCADE
M,rq/
8
T

uuuuuuuuuuuuuuuuuuuu

ENHANCING DETECTION OF SUBJECTIVE BIAS USING BIDIRECTIONAL
TRANSFORMER REPRESENTATIONS AND LSTM NETWORKS

Sofia Mendes, Luka Pavlovi¢, Elisabeth Keller
Affiliations: University of Ljubljana, Slovenia

Abstract:

The detection of subjective bias is a crucial task, as the presence of such bias in texts, including
news articles, social media posts, scientific publications, and encyclopedic entries, can erode
trust in the information and incite disputes among readers. Effective subjective bias detection
is also essential for numerous Natural Language Processing (NLP) applications, such as
sentiment analysis, opinion mining, and bias mitigation. An efficient system for identifying
subjective language can significantly advance research in these fields and prove valuable for
platforms like Wikipedia, where neutral language is paramount. This study aims to detect
subjectively biased language at the sentence level using advanced machine learning techniques.
By leveraging BERT (Bidirectional Encoder Representations from Transformers) as an
upstream model, this research enhances the detection process. Although BERT is capable of
functioning as a standalone classifier, we employ it here as both a data preprocessor and an
embedding generator for a Bi-LSTM (Bidirectional Long Short-Term Memory) network
enhanced with an attention mechanism. This approach results in a more robust and precise
classifier. The model's effectiveness is validated using the Wiki Neutrality Corpus (WNC),
derived from Wikipedia edits that eliminated biased content from sentences, serving as the
benchmark dataset. Comparative experimental analysis demonstrates that our model achieves
state-of-the-art accuracy in detecting subjective bias. While this study focuses on the English
language, the model can be fine-tuned for other languages as well.

Keywords: Subjective bias detection, machine learning, NLP, BERT, Bi-LSTM, attention
mechanism.
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ANALYZING DUBBING TECHNIQUES IN THE PORTUGUESE DUBBED
VERSION OF MULAN (1998)

Ana Vicente (Universidade de Lisboa, Portugal), Helena Sousa (Universidade do Porto,
Portugal), Ricardo Martins (Universidade de Coimbra, Portugal)

Abstract:

Animated films are inherently multisemiotic, integrating various modes to create meaning. This
research investigates the cultural and linguistic references specific to the Portuguese dubbed
version of the animated film Mulan. The study analyzes the translation strategies employed in
this version to align with the cultural expectations of the Portuguese audience. The findings
reveal that traditional translation strategies often fail to convey the intended meaning of the
source text, leading to a loss of humor and nuance. Consequently, translators frequently omit,
modify, or add information to the target text to ensure its acceptance by the audience. A
comparative analysis between the English original and the Portuguese dubbed version

highlights the adjustments made in the dubbing process to meet the cultural and linguistic needs
of the target audience.

Keywords: Domestication, dubbing, Mulan, translation strategies, cultural adaptation.
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IMAGE PRIORITIZATION TECHNIQUES FOR ENHANCING OBJECT
LABELING IN TRAINING DETECTION MODELS

Dr. Elisabeta Novak, Dr. Laszl6 Horvath, Dr. Marton Szabo
University of Debrecen, Hungary

Abstract:

Developing a machine learning model for object detection that performs well across diverse
scenarios requires a training dataset rich in varied examples. However, typical training datasets
often feature an abundance of common examples while lacking in rare instances. This
imbalance arises from traditional human annotation processes, where annotators sequentially
label a large number of images, leading to an overrepresentation of frequently encountered
examples. In contrast, this study introduces an active labeling approach, wherein after the initial
annotation of a few images, subsequent images are chosen by a selection algorithm designed
for this purpose. The process iterates with this algorithm—a deep learning model based on a U-
shaped architecture—identifying images with the most novel content by quantifying unseen
data. It also highlights the locations of such novel data, assisting the annotators in recognizing
them. Experimental validation using semiconductor wafer data demonstrates that selectively
labeling a subset of images, chosen by the algorithm, produces a model with superior
performance compared to one trained on a sequentially labeled dataset of the same size. The
approach also yields performance comparable to models trained on exhaustively labeled
datasets. Ultimately, this method fosters the creation of a dataset with a more diverse and
balanced representation of classes, which is crucial for effective deep learning model training.

Keywords: Computer vision, deep learning, object detection, image selection, semiconductor.
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JUXTAPOSITION OF TIME AND IDENTITY: ASTYLISTIC ANALYSIS OF THE
SHORT STORY “TOO MUCH JOY” BY EVELYN BERG

Dr. Ana Simunovi¢,

University of Rijeka, Croatia

Abstract:

Evelyn Berg, a Croatian short-story writer, has emerged as a significant voice in contemporary
fiction. Recognized for her nuanced exploration of human relationships and the intricacies of
daily life, Berg’s work often intertwines autobiographical elements with historical and regional
contexts. This study aims to analyze a key stylistic device frequently employed by Berg: the
juxtaposition of past and present, focusing on the title story in her short story collection Too
Much Joy. The narrative centers on the life of the Russian mathematician and novelist Sophia
Kovalevskaya (1850-1891), who became the first woman to hold a professorship in
mathematics at a FEuropean university, specifically in Stockholm. By examining
Kovalevskaya’s struggles against the cultural and historical limitations of her time, Berg crafts
a narrative that fluidly shifts between different temporal dimensions. This paper utilizes a
pragmatic stylistic approach to explore how these temporal juxtapositions contribute to the
depth and complexity of Berg’s storytelling. The analysis reveals that Berg’s simple yet layered
writing style, characterized by shifts between the past, present, and occasional glimpses into
the future, is a hallmark of her narrative technique. The study concludes that Too Much Joy
offers rich material for further exploration of Berg’s stylistic artistry and recommends
additional analysis of her works to uncover more facets of her literary craft.

Keywords: Evelyn Berg, Too Much Joy, juxtaposition of time and identity, pragmatic stylistics.
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THE INFLUENCE OF INDUCED POSITIVE EMOTIONS ON CREATIVITY:
EXPLORING PERSONAL DEVELOPMENT AND SOCIAL ADAPTATION
THROUGH EMOTIONAL NARRATIVES

Sofia Hartmann, Anna Petrova
University of Tartu, Estonia

Abstract:

This study investigates the impact of induced positive emotions on creativity, particularly
focusing on the relationship between emotional regulation, stress adaptation, and dispositional
emotional creativity during the ideation phase. It also explores how creativity predicts positive
emotions and social adjustment. Participants engaged in a series of tasks, including writing
three poems, narrating a personal experience of intense emotion, and completing scales
measuring personal growth, creativity, and flow. Positive emotions were induced by prompting
participants to write poems about stimuli with strong positive or neutral connotations. Those in
the high positive affect group reported greater personal growth (effect size r = .24) and their
final poems were judged to be more original (effect size r = .33). Mediational analysis revealed
that positive emotions significantly contributed to personal growth, with a correlation of r =
.33. Additionally, emotional creativity showed correlations with creative task performance (r =
.14), the creativity of emotional narratives (r = .21), and was associated with flow (r = .27) and
affect balance (r = .26) during the tasks. These findings suggest that creativity, particularly in
the ideation phase, benefits from a positive emotional state, and that dispositional emotional
creativity plays a crucial role in adaptive emotional responses.

Keywords: Positive emotions, creativity, emotional regulation, personal growth, social
adaptation, dispositional creativity.
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END-TO-END METAPHOR DETECTION IN GREEK USING ADVANCED
NEURAL NETWORK ARCHITECTURES

Andreas Kriiger, and Thomas Fischer
Department of Computer Science, University of Tartu, Estonia

Abstract:

This study introduces and evaluates several cutting-edge deep learning models for metaphor
detection in the Greek language. By integrating Convolutional Neural Networks (CNNs) and
Recurrent Neural Networks (RNNs) with representation learning techniques, the research
demonstrates a significant enhancement in the accuracy of metaphor detection. The proposed
models outperform previous benchmarks, achieving an impressive accuracy of 0.92 and an F-
score of 0.92 using CNNs and bidirectional Long Short Term Memory networks (LSTMSs).
Similarly, models employing bidirectional Gated Recurrent Units (GRUs) and Convolutional
Recurrent Neural Networks (CRNNSs) achieved an accuracy of 0.91 and an F-score of 0.91.
Remarkably, these results were obtained without the need for extensive preprocessing, feature
engineering, or linguistic expertise. The models were trained and tested solely on labeled
datasets, with no additional resources required. This collection of state-of-the-art models not
only sets a new benchmark for metaphor detection in Greek but also offers potential
applications to other languages and related tasks.

Keywords:

Metaphor detection, deep learning, neural networks, Greek language processing, representation
learning.

CONFERENCE BOOK Academy Global Publishing House 189




 CONFERE,
& 5,

WCADE
M,rq/
8
T

D

ANALYZING MICROBLOGS: EXPLORING THE PSYCHOLOGY OF POLITICAL
LEANINGS

Meaghan Bowman

Department of Computer Science, University of Tartu, Estonia

Abstract:

Microblogging has become increasingly popular for commenting on current events, spreading
gossip, and encouraging individualism--which favors its low-context communication channel.
These social media (SM) platforms allow users to express opinions while interacting with a
wide range of populations. Hashtags allow immediate identification of like-minded individuals
worldwide on a vast array of topics. The output of the analytic tool, Linguistic Inquiry and
Word Count (LIWC)--a program that associates psychological meaning with the frequency of
use of specific words--may suggest the nature of individuals’ internal states and general
sentiments. When applied to groupings of SM posts unified by a hashtag, such information can
be helpful to community leaders during periods in which the forming of public opinion happens
in parallel with the unfolding of political, economic, or social events. This is especially true
when outcomes stand to impact the well-being of the group. Here, we applied the online tools,
Google Translate and the University of Texas’s LIWC, to a 90-posting sample from a corpus
of Colombian Spanish microblogs. On translated disjoint sets, identified by hashtag as being
authored by advocates of voting “No,” advocates voting “Yes,” and entities refraining from
hashtag use, we observed the value of LIWC’s Tone feature as distinguishing among the

categories and the word “peace,” as carrying particular significance, due to its frequency of use
in the data.

Keywords: Colombia peace referendum, FARC, hashtags, linguistics, microblogging, social
media.
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EXPLORING THE PSYCHOLOGICAL IMPACTS OF POLITICAL DISCOURSE ON
SOCIAL MEDIA

Dr. Emilia Johansson,

University of Gothenburg, Sweden

Abstract:

The rise of microblogging platforms has revolutionized the way individuals engage with current
events, share opinions, and foster community connections. These social media (SM) platforms,
characterized by low-context communication, provide users with a powerful means to voice
their perspectives and connect with like-minded individuals across the globe through the use of
hashtags. By leveraging the Linguistic Inquiry and Word Count (LIWC) tool, which links
psychological insights to word usage frequency, it becomes possible to gauge the emotional
states and sentiments of users. This study applies LIWC, alongside Google Translate, to analyze
a sample of 90 microblog posts from Spanish-speaking users during Colombia's peace
referendum. The posts were categorized by their advocacy for "No,"” "Yes," or neutrality, based
on hashtag usage. Our findings highlight the significance of the LIWC Tone feature in
differentiating between these groups and underscore the word "peace” as a key term with
notable frequency. These insights are crucial for understanding the psychological
underpinnings of political discourse on social media and its broader impact on public opinion
formation.

Keywords: Political discourse, Colombia peace referendum, social media, LIWC,
microblogging, psychological analysis.
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THE INFLUENCE OF DISINFORMATION ON PUBLIC POLICY DYNAMICS: A
COMPREHENSIVE DOCUMENTARY STUDY

Isabella Torres Rodrigues, Lucas Schmidt,

University of Copenhagen, Denmark

Abstract:

This study examines the pervasive impact of disinformation on the public policy dynamics. It
reveals how the spread of false information disrupts various stages of the public policy process.
To ensure rigorous and credible qualitative analysis, the study integrates concepts such as
disinformation flooding, false news, and the public policy process, utilizing an epistemological
and pragmatic approach grounded in the scientific method. By analyzing official documents
and public statements, the study demonstrates how different theoretical perspectives illustrate
the effect of disinformation on the formulation and implementation of public policies,
highlighting the ways in which false information influences each phase of the policy cycle.

Keywords: Disinformation flooding, policy impact, misinformation, post-truth.
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THE NECESSITY OF A COMPREHENSIVE INDUSTRIAL EFFLUENT
REGULATION: ADDRESSING RISKS TO EUROPEAN WATER BODIES

Sophie Miiller, Thomas Richter
University: University of Barcelona, Spain

Abstract:

The absence of a cohesive framework for the management and disposal of industrial effluents
poses a significant risk to European water bodies. The current regulatory landscape in many
European countries lacks coherence, resulting in legal ambiguities and inadequate
environmental protection. Governments need to adopt a structured approach to safeguard water
resources and ensure effective treatment of industrial waste. Economic development,
environmental sustainability, and industrial responsibility must be harmonized to prevent
ecological degradation. The current inadequacies in environmental protection exacerbate the
risks of water pollution from industrial activities. It is imperative to implement a comprehensive
legislative framework for industrial effluents across Europe, transcending local regulations and

fostering stringent oversight. Such measures are crucial to address the challenges posed by
industrial waste and to enhance environmental governance.

Keywords: Industrial effluent regulation, environmental policy, water protection, European
water management.
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ANALYZING ECONOMIC RELATIONS BETWEEN SOUTH KOREA AND JAPAN
THROUGH WTO DISPUTES

Henrik L. Sorensen, Maria K. Johansson
University: University of Bergen, Norway

Abstract:

The historical context of South Korea and Japan has significantly shaped their economic
interactions, marked by periods of both tension and collaboration. Since the establishment of
diplomatic relations in 1965, their economic ties have evolved, particularly following the
signing of the General Agreement on Tariffs and Trade (GATT) and the subsequent creation of
the World Trade Organization (WTO) in 1995. This study aims to explore the nuances of their
economic relations by examining key WTO dispute settlement cases: "DS323: Japan — Import
Quotas on Dried Laver and Seasoned Laver,” "DS336: Japan — Countervailing Duties on
Dynamic Random Access Memories from Korea," "DS495: Korea — Import Band, and Testing
and Certification Requirements for Radionuclides,” "DS553: Korea — Sunset Review of Anti-
Dumping Duties on Stainless Steel Bars," and "DS571: Korea — Measures Affecting Trade in
Commercial Vessels." The research focuses on identifying contentious areas in their economic
relationship and predicting future interactions. The methodology includes a comprehensive
review of bibliographic and documentary sources related to the WTO and the bilateral trade
issues between the two countries. This applied research utilizes a hypothetic-deductive
approach within the fields of international economic relations and international law.

Keywords: International economic relations, Japan, South Korea, World Trade Organization.
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COMPARATIVE APPROACHES TO COUNTERING RADICALIZATION:
INSIGHTS FROM EUROPE AND SOUTH EAST ASIA

Ryo Tanaka,

Kyung Hee University, South Korea

Abstract:

Recent terrorist incidents in Europe, such as the Berlin Christmas market attack, the Paris
attacks, and the Brussels bombings, along with similar events in South East Asia, including the
Jakarta café bombing and the Davao City blast, have heightened public and scholarly interest
in addressing "lone-wolf" and radicalized terrorism. This concern is mirrored by numerous
South East Asian countries grappling with radicalization influenced by extremist ideologies.
Nations like Indonesia, Malaysia, Singapore, and the Philippines have faced terrorism linked to
groups like ISIS, reflecting the global reach of extremist propaganda. This paper offers a
comparative analysis of counter-radicalization strategies adopted by Europe and South East
Asia. Employing an interdisciplinary legal approach, it examines legal, political, cultural, and
historical responses in these regions. By identifying best practices and exploring differences,

the paper provides insights beneficial for academics and practitioners seeking to enhance
counter-radicalization efforts globally.

Keywords: Europe, South East Asia, counter-radicalization, comparative law, terrorism,
extremism
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LEGAL IMPLICATIONS OF CLIMATE CHANGE REGULATION: A
COMPARATIVE ANALYSIS OF EARTHLIFE AFRICA JOHANNESBURG V
MINISTER OF ENERGY

Dr. Elena Miiller, Dr. Rajesh Patel,

University of Vienna, Austria;

Abstract:

This paper presents a comprehensive legal analysis of the landmark case Earthlife Africa
Johannesburg v Minister of Energy and Others, examining its implications for climate change
regulation within the framework of international law. The case evaluates the projected impact
of the Thabametsi Power Project on global climate patterns and South Africa's environmental
policies, extending to the year 2060. This judgment underscores the evolving role of climate
change principles in South African environmental law, which is fundamentally rooted in the
1996 Constitution of South Africa. The study explores advancements in climate change
regulation and international law applications in South Africa through a comparative analysis of
national and international case law. A thorough literature review has been conducted to
juxtapose various legal perspectives and enhance the discussion. The paper delves into current
legislation, focusing on the National Environmental Management Act, and assesses the
potential accountability of government officials in the context of international legal standards.

Keywords: Climate change, environmental law, legal analysis, international law,
regulatory principles.
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THE INFLUENCE OF SOCIAL MEDIA ON EUROPEAN GOVERNANCE: A
COMPARATIVE ANALYSIS

Maria Thompson, University of Porto, Portugal

Luca Bianchi, University of Porto, Portugal

Abstract:

In recent years, social media has emerged as a powerful mechanism for shaping and influencing
social movements and government functions. This study provides a comparative analysis of
how social media impacts governance in different European contexts, with a focus on its role
in mobilizing social movements and affecting policy-making processes. By examining the cases
of Portugal and Slovenia, this research highlights how activists have harnessed digital platforms
to drive social change and challenge existing political structures. The study evaluates various
instances of social movements, analyzing their interactions with social media, and explores how
these movements are either supported, resisted, or co-opted by digital channels. Through case
studies and policy reviews, the paper assesses the transformative effects of social media on
governmental functions, noting that while there are both positive and negative consequences,
social media has become a critical tool in the landscape of European governance. The
conclusion emphasizes that, despite its complexities, social media remains a significant force
in shaping political and social dynamics across Europe.

Keywords: Social media, governance, European politics, social movements, policy impact
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ETHICAL CHALLENGES IN LOCAL PUBLIC ADMINISTRATION: A CASE
STUDY FROM SOUTHERN EUROPE

Dr. Ana Petrovic,

University of Ljubljana, Slovenia

Abstract:

The ongoing reforms in the public sector present new ethical challenges for public
administration, particularly in developing regions at both central and local levels. This study
explores the perceptions of public service ethics among local public officials and delves into
their broader understanding of ethical practices within public organizations in Slovenia. By
utilizing a structured questionnaire, data was gathered from 150 local-level public servants to
assess the recognition and implementation of public service ethics within these organizations.
The analysis provides insight into how traditional social patterns and cultural ethics influence
the foundational aspects of public service ethics in Slovenia. The findings underscore the
importance of public service ethics in shaping the ethical climate within public organizations,
a vital element in the political and administrative landscape of the country. The study also
highlights the need to broaden the research agenda on public service ethics, particularly in
developing regions with complex institutional frameworks and challenging operational
environments. This research offers significant implications for the practice of public service
ethics in public administration, particularly in regions with evolving governance structures. It
is among the pioneering efforts to address the practical implications of public service ethics in
fostering transparent and accountable public administration in developing contexts.

Keywords: Public service ethics, accountability, transparency, public sector reforms, local
public administration
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A LEGAL FRAMEWORK FOR MITIGATING AND ADAPTING TO AIR
POLLUTION: STRATEGIES FOR LOCAL GOVERNMENTS IN INDONESIA

Dr. Hana Wijaya,
Universitas Gadjah Mada, Indonesia

Prof. Li Wei,
National University of Singapore, Singapore

Abstract:

This paper provides a comprehensive analysis of the legal foundations and development of
environmental issues concerning air pollution in local governments, with a specific focus on
Indonesia. In accordance with the 1945 Constitution of the Republic of Indonesia, local
governments are vested with the responsibility to protect, fulfill, respect, and promote citizens'
rights, including the right to a healthy environment. However, the delineation of local
governments' roles in addressing air pollution and broader climate change issues remains
ambiguous. This study delves into the evolving legal framework, policies, and practices shaping
local government responsibilities in Indonesia's context. By examining mitigation and
adaptation regulations related to air pollution, the paper highlights the progress made and
challenges faced by local governments. Utilizing a qualitative methodology, the research
analyzes Indonesian national legislation alongside relevant international strategies to propose
effective legal measures for air pollution control. A thorough literature review supports the
exploration of existing laws, particularly the Environmental Protection and Management Act
and the Air Pollution Control Act, to underscore the current legislative landscape and the duties
of local governments in mitigating and adapting to air pollution strategies in Indonesia.

Keywords:
Adaptation, climate change, disaster management, local governments, mitigation, air pollution.
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OZET

Yiizyillardir deniz yosunu ya da diger ismiyle algler 6zellikle Asya iilkelerinde beslenmenin bir
parcasit olmustur. Genellikle pigmentasyonlarina gore ii¢ gruba ayrilirlar; kahverengi
(Phaeophyceae), kirmizi (Rhodophyceae) ve yesil (Chlorophyceae) algler. Deniz algleri
polisakkaritler, mineraller, omega 3 ve 6 ¢oklu doymamais yag asitleri, vitaminler ve koruyucu
ozellikler sergileyen ¢ok ¢esitli biyoaktif maddeler bakimindan zenginlikleri ile bilinmektedir.
Deniz algleri Avrupa Konseyi tarafindan bir gida veya gida bileseni olarak degerlendirilmistir,
dolayisiyla bunlarin kullanimu tiiketiciler i¢in bir saglik sorunu teskil etmemektedir.

Deniz alglerinin en potansiyel kaynaklarindan biri kirmiz1 alglerdir. Icerdikleri fikoeritrin ve
fikosiyanin pigmentinden dolay:r parlak bir renge sahiptir. Bu algler, mavi 15181 emdigi i¢in
kahverengi ve yesil alglerden daha derinlerde yasayabilir. Kirmizi algler, antiviral,
antibakteriyel ve antifungal gibi genis bir biyolojik aktivite yelpazesi ile karakterize edilen
ikincil metabolitler iiretebildigi igin biyoaktif bilesiklerin kaynag: olarak kabul edilir. Onceki
caligmalar, kirmiz1 alglerin kahverengi ve yesil alglere gore cok cesitli ikincil metabolitlere
sahip oldugunu ileri siirmektedir. Bu nedenle kirmizi algler sentetik antimikrobiyal ajanlarin
kullannmina alternatif bir yaklasim sunmaktadir. Bununla birlikte, kirmiz1 alglerin giiclii
antimikrobiyal etkisi ekstraksiyon yonteminin verimliligine, kirmizi alg tiirlerine ve kullanilan
¢oziiciilere bagli olmaktadir.

Anahtar kelimeler: Deniz, kirmiz1 alg, fikoeritrin, sentetik ajan.
1. GIRIS

Yiizyillardir algler farkli Asya iilkelerinde insan diyetinin bir parcasi olmustur.
Pigmentasyonlarina gore genellikle kahverengi (Phaeophyceae), kirmizi (Rhodophyceae) ve
yesil (Chlorophyceae) algler olmak tizere li¢ gruba ayrilirlar. Algler polisakkaritler, mineraller,
-6 ve ®-3 ¢oklu doymamis yag asitleri, vitaminler ile koruyucu 6zellikler gosteren ¢ok cesitli
biyoaktif maddeler bakimindan zengin olmalariyla taninirlar. Bu organizmalar antikanser,
antimikrobiyal, antifungal, antiviral, antiinflamatuar ve digerleri dahil olmak {iizere
farmakolojik aktivitelere sahip ¢esitli bilesikler {iretir ve yeni terapdtik ajanlarin potansiyel
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kaynaklaridir. Alan rekabeti, avlanma ve gelgit degisimleri gibi ekolojik baskilara yanit olarak
karmasik ikincil metabolitler i¢ermektedirler. Bu bilesiklerden birkaci rekabetci
mikroorganizmalarin biiylimesini ve ortamda ¢ogalmasini engelleyen veya azaltan
antimikrobiyallerdir.

Algler, siingerler ve mercanlar gibi denizde yasayan yerlesik organizmalar, otlayanlara karsi
savunma saglayan biyoaktiflerin sentezi ve/veya epifitlerin ve kirletici organizmalarin
yerlesimi dahil olmak {izere fizyolojik adaptasyonlar gelistirmistir [1]. Yesil, kahverengi ve
kirmizi alglerden elde edilen metabolitler, bakteri, viriis, mantar ve diger epibiyontlar1 inhibe
etmek icin yararli olabilir (6rnegin, sitostatik, antiviral, antihelmintik, antibakteriyel,
antifungal aktivite). Alglerin ham oziitleri ve bunlarin fraksiyonlanmis veya saflastiriimis
bilesenleri ayrica 6rnegin antikoagiilan, antiviral, antioksidan, antikanser ve antiinflamatuar
aktiviteler sergiler [2].

Mikroorganizmalar antibiyotiklerin etkisinden ka¢inmak icin yeni stratejiler gelistirdiler ve bu
da coklu ilaca direngli bakteri suslarina yol agt1. Patojenlerin antibiyotiklere karsi direncinin
artmastyla birlikte, daha iyi potansiyele, antibiyotiklerden daha az yan etkiye, iyi
biyoyararlanima ve minimum toksisiteye sahip daha ucuz ve etkili dogal antimikrobiyal
ajanlar kesfetmek ve gelistirmek i¢in bir halk saglig1 dnceligi bulunmaktadir. Ayrica deniz
antimikrobiyallerini mevcut ilaglarla olasi sinerji agisindan test etmek de 6nem tagimaktadir
[3].

Gida, ilag, kozmetik, nutrasotik ve biyomedikal endiistrilerinde makroalgler biyoaktif
bilesiklerin degerli bir kaynagi olarak kullanilir. Antiparaziter, antiviral veya antibakteriyel
olan bircok bilesik etkilidir. Isik, sicaklik veya tuzluluk gibi ¢evresel kosullar, alglerin yasam
evresi, lireme durumu, yasi, cografi konum ve mevsimsellik gibi baz1 dogal faktorlerin etkisi,
bu antimikrobiyal aktivitenin tek bir bilesige atfedilmedigi, ancak bunlardan bazilariyla ve bir
metabolit kombinasyonuyla iliskili olabilecegi diisiincesine yol agmaktadir. Makroalgler,
doymamis yag asitleri, florotaninler, polisakkaritler, karotenoidler ile fenolik bilesikler gibi
antimikrobiyal aktiviteye sahip ¢ok c¢esitli metabolitler ve dogal biyoaktif bilesikler
icermektedir [4].

Kirmiz: algler 6zellikle deniz ortamlarinda bol miktarda bulunur ve ¢ig olarak salatalarda,
corbalarda, yemeklerde ve cesni olarak tiiketilir. Yiiksek besin degeri gosteren dikkate deger
bilesen seviyelerine ek olarak, bu alg grubunun antibakteriyel, antioksidan, antifungal ve
farmasotik Ozellikler de dahil olmak tizere zengin bir koruyucu bilesik kaynagi oldugu
gosterilmistir. Cogu kirmizi makroalg, oncelikle fikokolloidleri (agar, algin, fursellaran ve
karragenan) c¢ikarmak i¢in endiistriyel kullanimlariyla bilinir ve yeni gida ambalajlama
uygulamalarinda yenilebilir filmlerin fiziksel dzelliklerini gelistirmek igin kullanilir. Ozellikle
son arastirmalar, kirmizi alg 6zlerinin sogutulmus baliklarin depolama stratejilerine dahil
edilmesi durumunda mikrobiyal inhibisyon etkisi oldugu sonucuna varmistir [5].

2. BIYOAKTIF BILESIKLER

Kirmizi, yesil ve kahverengi alglerin temel bileseni depolama ve yapisal islevlere sahip
olabilen polisakkaritlerdir. Alglerin hiicre duvarlar1 aljinik asit ve aljinatlar, karragenanlar ve
agar, laminaranlar, fukoidanlar, ulvanlar ve tiirevleri dahil olmak {izere ¢esitli
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polisakkaritlerden olusur [6]. Antimikrobiyal aktiviteleri, dagilimlari, molekiiler agirliklari,
yuk yogunluklari, stilfat igerikleri (siilfatli polisakkaritlerde) ve yapisal ve konformasyon
yonleri gibi baz1 faktorlere baghdir. Ek olarak, alglerin polisakkaritlerinin
depolimerizasyonuyla elde edilen oligosakkaritler ayrica bitkilerde viral, fungal ve bakteriyel
enfeksiyonlara karst koruma saglar. Bu polimerik karbonhidrat yapilari genellikle farkli
glukozidik baglarla baglanmis gesitli monosakkaritlerden olusur. Kirmizi alglerin siilfatlanmis
galaktanlar1 veya yesil alglerin ulvanlar1 gibi bazi alg polisakkaritleri, disakkarit tekrarlayan
birimler i¢eren dogrusal omurgalara sahiptir. Aksi takdirde, aljinik asitler iki monomerik
birimin farkli bloklarindan olusan dogrusal molekiillere sahiptir. Alg makromolekiilleri
arasinda bulunan siilfatlanmis polisakkaritler sunlardir; kirmizi alglerden karragenan ve agar,
kahverengi alglerden laminarinan, aljinat ve fukan, yesil alglerden ulvan ve seliilozdur [7].
Karagenanlar kirmizi alglerin hiicre duvarlarinin baslica bilesenleridir ve bu molekiil grubu
seker {initesine bagl siilfat yar1 esterleri olan dogrusal polisakkarit zincirlerinden olusur. Ug
genel form vardir: siilfatlanma derecesine gore kappa, lambda ve iota. Kappa karragenan ve
iota karragenan, disakkarit birimi ve anhidrogalaktoz kalintis1 bagina sirasiyla bir veya iki
silfat grubuna sahiptir ve lambda karragenan, disakkarit birimi basina {i¢ siilfat grubuna
sahiptir [7].

Agar, en az iki polisakkaritin, yani agaroz ve agaropektin karisimidir ve karragenanlarla benzer
yapisal ve islevsel Ozelliklere sahip kirmizi alglerden elde edilir. Agaroz, agarin baskin
fraksiyonudur  ve  (1—3)-B-d-galaktopiranozil-(1—4)-3,6-anhidro-a-I-galaktopiranozun
tekrarlayan iinitelerinden olusan yiiksek molekiil agirlikli polisakkaritlerden olusur. Agarozdan
daha disiik molekiil agirligina sahip olan agaropektinin yapisi esas olarak (1—3)-p-d-
galaktopiranoz ve (1—4)-3,6-anhidro-a-I-galaktopiranoz kalintilarinin doniisiimlii olarak bir
araya gelmesiyle olusur. Siilfatlanmis galaktanlar kirmizi alglerin ana hiicre dist
polisakkaritleridir (ancak kahverengi ve yesil alglerde de bulunurlar). Tipik yap1, galaktozlarin
dogrusal bir zinciridir; doniistimli 3-B-d-galaktopiranoz (g birimleri) ve 4-a-d-galaktopiranoz
kalintilart veya 4-3,6-anhidrogalaktopiranoz kalintilar1 zinciri, karragenanlarda d-serisi (d
birimi) ve agaranlarda I-serisi (1 birimi) varligiyla yapisal omurgalarini tamamlar. Diger istisnai
galaktanlar, hem d hem de 1 birimlerine bagli g birimini ¢evreleyen dl-hibritleri sunar [8].

3. ANTIMIKROBIiYAL AKTiVITENIN DEGERLENDIRILMESI

Aragtirmacilar tarafindan alg oOziitlerinin veya metabolitlerinin antimikrobiyal aktivitesini
saptamak ve 6l¢mek i¢in yaygin olarak ¢esitli yontemler kullanilmaktadir. Yazarlar ¢ogunlukla
in vitro ve bazen in vivo analizlere atifta bulunmaktadir, ancak farkli alg 6ziitleri miktarlar1 ve
mikroorganizmalar test edildiginden sonuglarin birlestirilmesi zorlasmaktadir. Bazi
durumlarda, baslangigta yapilan in vitro taramanin ardindan in vivo bir ¢alisma yapilir, ancak
alglerin antimikrobiyal etkileri iizerine yapilan calismalarin ¢ogu yalnizca in vitro veya
yalnizca in vivo'dur.

Kirmiz1 alg lektinlerinin hiicre yiizeylerine bagh glikanlari, glikokonjugatlar1 veya serbest
sekerleri tanimlayan benzersiz karbonhidrat 6zgiilliigii sayesinde, hastaliklarla ilgili anormal
hiicreleri ve biyobelirtegleri tespit edebilir ve bdylece ¢esitli immiinolojik hastaliklarin,
yaralarin vb. tedavisinde 6nemli bir rol oynarlar. Tikiiriik molekiillerinin diglere segici olarak
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adsorpsiyonu, edinilmis mine pellikiil olarak bilinen organik ve hiicresiz bir filmin olusumuna
yol agar. Dis cliriikleri, plak olusumunun ilk agamas1 olarak bu edinilmis pellikiile bakteriyel
yapismay1 igerir. Bu nedenle, bu soruna yonelik etkili bir ¢oziim, bakteriyel yapisma ve
agregasyonu engelleyen anti-yapisma lektin tedavisidir. Rekabet¢i mekanizma yoluyla, B.
seaforthii lektini (BSL), edinilmis pellikiildeki mukus reseptorlerine oral streptokoklarin
yapigmasini engeller ve biiyiik bir stabilite sunar [9].

Birgok iilkede halk sagligi alanindaki 6dnemli bir sorun, cilt biitiinliiglinlin bozulmasi ve bunun
sonucunda cilt yaralarinin olusmasidir. Karmasik iyilesme siireci sirasinda yiiksek oranda
uzmanlagmis hiicreler hiicre dis1 matrisle etkilesime girerek biiylime ve doku onarimina yol
acar. Lektinlerin iyilesmeyi destekleme potansiyeli nedeniyle cilt yaralarinin tedavisinde umut
verici bir aday olarak hareket ederler [10]. B. seaforthii'den elde edilen bir lektin,
polimorfoniikleer hiicrelerin yarali bolgeye gocii lizerinde aktivite gostererek cilt yaralarinin
iyilesmesini hizlandirdigi i¢in iyilesmeyi destekleyici bir aktiviteye sahiptir [11].

Cesitli alg lektinleri antimikrobiyal ajan olarak etki edebilir ve karbonhidrat 6zgiilliikleri
nedeniyle biyofilm olusumuna miidahale edebilir [12]. Hypnea musciformis lektini, dermatofit
mantar1 Trichophyton rubrum ve bitki patojeni Colletotrichum lindemuthianum'a karsi
antifungal aktivite gosterir [13]. E. serra ve Galaxaura marginata'dan saflagtirilmis lektinler
Vibrio vulnificus'a karsi inhibe edici aktiviteye sahiptir [ 14]. Solieria filiformis lektini, Serratia
marcescens, S. typhi, K. pneumoniae, E. Aerogenes ve P. aeruginosa gibi gram-negatif bakteri
tirleri tizerinde inhibe edici bir etkiye sahiptir. Soliera filiformis lektini, gram-negatif
bakterilerin yiizey duvarlar1 iizerindeki glikokonjugat mannan veya hapteniyle etkilesimi
nedeniyle bakteriyostatik etki gosterir. Bununla birlikte, S. filiformis lektininin gram-pozitif
bakteriler veya Escherichia coli ve Salmonella typhimurium gibi bazi gram-negatif bakteriler
tizerindeki inhibe edici olmayan etkisi, bu bakterilerin hiicre duvarindaki spesifik
karbonhidratlara erigilememesi veya bu karbonhidratlarin yoklugundan kaynaklanmaktadir
[15]. Perdhana ve dig. (2017), Endonezya'nin Java Adasi'min giiney kiyilarindan toplanan
kirmiz1 alglerden elde edilen ham lektin fraksiyonlarinin sitotoksisitesini ve anti-bakteriyel
etkisini belirlemistir [16]. G. fisheri'den (GPE) elde edilen ham protein 6ziitii, Vibrio
parahaemolyticus'a kars1 anti-bakteriyel aktiviteye sahiptir. Bu nedenle, anti-bakteriyel
potansiyeli nedeniyle G. fisheri, akut hepato-pankreatik nekroz hastaligina karsi koruma
saglamak veya bu hastali§i onlemek amaciyla karides kiiltiiriinde yem takviyesi olarak
kullanilabilir (17).

4. SONUC ve ONERILER

HIV, HSV, HCV ve SARS-CoV gibi zarfl1 viriislerin diinya ¢apinda yayilmasiyla basa ¢ikmak
icin saglam onleyici tedbirler gereklidir. Kirmizi alg lektinlerinin zarfli viriislerde bulunan
glikoproteinlere kars1 karbonhidrat 6zgiilliigii ve duyarli virlislere kars1 genis spektrumlu
aktiviteleri nedeniyle, bu lektinler antiviral ajanlar olarak daha fazla gelistirilmek {izere
savunulmaktadir. Kirmiz1 alglerden elde edilen lektinler, birka¢ lektinin monosakkaritlere
kars1 afinitesi olmasiyla, kompleks glikoproteinlere veya yliksek mannozlu glikanlara karsi
ozgiilliige sahiptir. Seker ozgiilliikkleri nedeniyle, ayrica agliitinasyon tercihleri anlagilmistir.
Bu nedenle, karbonhidrat 6zgiilliiklerine dayanarak, kirmiz1 alg lektinleri antiviral, antikanser
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ve antimikrobiyal ajanlar gibi potansiyel biyomedikal uygulamalara sahiptir. Kirmizi alg
lektinlerinin anti-nosiseptif ve anti-inflamatuar etkileri nedeniyle, agr1 tedavisi igin glivenli ve
etkili ajanlar kesfetmek i¢in umut verici araglar olarak hareket ederler. Ancak lektin stabilitesi
ve toksisite endiseleri nedeniyle lektinoloji alaninda yapilan 6nemli arastirma bulgularinin
klinik gevirisi sinirli kalmastir.

Algler deniz ortamindaki en biiyiik biyokiitle iireticilerinden biridir. Yeni, ¢esitli ve benzersiz
bilesiklerin potansiyel bir kaynagini temsil eder. Aljinatlar, karragenan ve agar gibi alglerden
elde edilen maddelerin cogu onlarca yildir geleneksel tipta, farmakolojide ve gidada
kullanilmaktadir. Diger bilesikler bakteriyostatik veya antibakteriyel, antiviral, antitlimor, anti-
inflamatuar ve antifouling aktivitelerine sahiptir. Bu nedenle algler, insan hastaliklarinin
tedavisinde kullanilabilen umut verici biyoaktifler veya tarimda ve gida endiistrisinde
kullanilan sentetik antibakteriyel ajanlarin yerini alacak yeni antimikrobiyal ajanlar
saglayabilir.

Alglerin farmasotik uygulamalart icin yenilik¢i projelerin gelistirilmesine, 6zellikle yeni
antimikrobiyal ilaglarin tasarimina biiyilk 6nem verilmistir. Umut vadeden alg tiirlerinin
tanimlanmasi, analitik yontemlerin standardizasyonu, biyolojik analiz rehberliginde
fraksiyonlama yoluyla bilesiklerin izolasyonu, ayrintili kimyasal karakterizasyon ve
giivenliklerinin degerlendirilmesi, bilesenler arasindaki sinerjik etkilerin degerlendirilmesi ve
verimi artirma ve ekstraksiyon maliyetlerini diisiirme cabalar1 icin daha fazla arastirmaya
ithtiyag¢ vardir.
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OZET
Deniz algleri, esas olarak Asya iilkelerinde oldukga popiiler olan ve bol miktarda i¢erdikleri
biyoaktif bilesenlerin varlig1 nedeniyle sagliga faydali etkileriyle taninmaktadir. Deniz algleri,
biyoaktif bilegenler florotanninler, deniz polifenolleri agisindan incelenmektedir.
Kahverengi alglerin nutrasotik ve farmasotik degerini belirleyen biyolojik maddelerin en
onemli grubu polifenollerdir. Son zamanlarda, ¢esitli caligmalar kahverengi alg polifenollerinin
antioksidan, antikoagiilan, antibakteriyel, anti-inflamatuar ve anti-kanser aktiviteleri dahil
olmak iizere gesitli biyolojik faydalarini ortaya koymustur. Kahverengi alglerden elde edilen
florotanninler iizerine yapilan arastirmalarin ¢ogunlugu ise , a-glikozidaz ve a-amilaz inhibitor
etkisi, iskelet kasinda glukoz alim etkisi, protein tirozin fosfataz 1B (PTP 1B) enzim
inhibisyonu, Tip 2 diyabette insiilin duyarlilig: ile ilgilidir.
Gilinlimiizde fonksiyonel gida, ila¢ ve nutrasétik alanlarinda 6nemli gelismeler yasanmaktadir.
Temel beslenmenin 6tesinde saglik agisindan faydalar saglayabilecek alanlara tireticiler ve
arastirmacilar arasinda artan bir ilgi vardir. Bu gergek, ilgili uygulamalarda yeni firsatlarin
gelistirilmesine katkida bulunabilecek yeni fonksiyonel bilesenlerin arastirilmasina biiytiik ilgi
duyulmasmi saglamaktadir. Arastirmalar sayesinde, deniz alglerinden elde edilen
florotanninlerle iliskili cok c¢esitli biyolojik aktiviteler, fonksiyonel gida ve ilag¢ endiistrilerinde
sagliga yararl degerini artirma potansiyelini her gecen giin artirmaktadir.
Anahtar kelimeler: Deniz, kahverengi alg, florotannin, diyabet.

1. GIRIS
Algler, ila¢ gelistirme ve nutrasotiklerde 6nemli bir biyoaktif metabolit kaynagidir. Diabetes
mellitus (DM), hizl1 kentlesmeyle iliskili yasam tarzi degisiklikleri nedeniyle ortaya ¢ikabilen,
insiilin hormonundaki goreceli veya mutlak eksiklige bagli kronik hiperglisemi ile baglantili
metabolik bir bozukluktur [1]. Diyabetik nefropati, noropati, yetiskin korliigline yol agan
retinopati ve diyabetik ayak {lilserlerine bagli amputasyonlar gibi major komplikasyonlarla
iligkili diinya ¢capinda 6nde gelen {igiincii 6liim nedenidir [2]. Diyabette ¢esitli patojenik siirecler
s0z konusu olsa da, cogu diyabet vakasi etiyolojiye bagl olarak iki tiire ayrilabilir; tip 1 DM,
normalde insiilin salgilayan pankreasin beta hiicrelerinin otoimmiin yikimi sonucu olusan
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mutlak insiilin eksikligi ile iligkilidir. Tip 2 DM ise sagliksiz beslenme, hareketsiz yagam tarzi
ve obezite gibi faktorlerin neden oldugu insiilin direnci nedeniyle olusan goreceli insiilin
eksikligi ile iliskilidir. Her iki DM tipi de farkli klinik ve patolojik 6zelliklere sahiptir. Bununla
birlikte, tip 2 DM diinya niifusu arasinda ¢ogunlukla yaygindir ve karaciger tarafindan asir1
glikoz tiretimi, kas ve yag dokular tarafindan glikozun yetersiz kullanim1 nedeniyle insiilin
direnciyle iliskilidir [3]. Son WHO istatistiklerine gore, diinyadaki diyabet niifusunun 2035
yilma kadar 592 milyona kadar ulasmas1 beklenmektedir [4]. iki DM tiirii arasinda, tip 1 DM
Kuzey Avrupa ililkelerinde daha yaygindir, tip 2 ise Afrika ve Giiney Asya iilkelerinde en
yaygindir.

Tip 2 DM'nin patogenezi nedeniyle, insiilin direnci tip 2 DM'nin gelisimine yol agan ana
nedendir. Insiilin direnci cogunlukla obez bireylerde normalden daha fazla gelisir ve pankreasin
B hiicreleri tarafindan asir1 insiilin {iretimini telafi edebilir. Insiilinin asir1 iiretimi nedeniyle,
hiicresi islevleri bozulacak ve en sonunda kronik postprandiyal hiperglisemiye ve aglik
hiperglisemisine yol agacaktir. Kronik hiperglisemi, B hiicrelerinin islevini daha da azaltabilir
ve insiilin direncinin durumunu artirabilir [5]. Kronik hiperglisemiye ek olarak, tip 2 DM, lipid
metabolizmasinin normal siirecini etkileyen dislipidemi ile iligkilidir [6]. Bu nedenle, glikoz
metabolizmasini ve uzun vadeli komplikasyonlari normallestirmek i¢in tip 2 DM igin tedavi
stratejileri gelistirilmelidir. Tip 2 diyabet i¢in insiilin uygulamasi ve oral antidiyabetik ilaclar
gibi mevcut terapotik miidahalelerin ya sinirh etkinligi ya da zararli yan etkileri vardir [7]. Bu
nedenle, tip 2 DM'den muzdarip hastalara fayda saglayabilecek ve bu hastalarin iyilesmesine
yol agabilecek etkili bir ilag aramaya devam etmek esastir.

Simdiye kadar, tip 2 DM'yi tedavi etmek i¢in kullanilan ilaglarin hicbiri tam etkili olmamis ve
bilimsel aragtirmalar da uygun tedavi i¢in potansiyel bir ilac1 ortaya koyamamaistir. Bu nedenle,
hastalara minimum veya hi¢ yan etkisi olmayan yeni bitkisel bazli bilesiklere yonelik arayista
artis vardir. Bitkisel materyallerden elde edilen kaynaklar daha az kimyasal tehlike
olusturmakta ve etkili bir uygulama saglamaktadir. Bitki 6zlerindeki fitokimyasal bilesiklerin,
DM dahil olmak {izere ¢esitli hastaliklar1 yonetmek i¢in etkili bir sekilde kullanilabilen ikincil
bir metabolit igerdigi bilinmektedir [8].

Giinlimiizde mevcut antidiyabetik ilaglarin olumsuz yan etkileri nedeniyle, diyabet ve
komplikasyonlariyla miicadele etmek i¢in etkili dogal bazli antidiyabetik ilaglara ulagmak
onemlidir. Bu nedenle, yeni bitkisel ilag gelistirmek yerine, tip 2 diyabetin yonetimi i¢in
alglerin potansiyel faydalarini arastirmak oldukg¢a 6nemlidir.

Algler arasinda, ila¢ Onciileri ve nutrasdtiklerde aktif bilesen olarak uygulama potansiyeline
sahip dogal biyoaktif bilesikler kahverengi alglerde bol miktarda bulunmaktadir. Biyoaktif
sekonder metabolitler, ¢esitli kimyasal ve biyolojik 6zelliklere katkida bulunan deniz alglerinin
cok sayida biyosentetik yolundan tiiretilir. T1bbi bitkilere ek olarak, alglerde 2 DM tedavisinde
potansiyel aktif bilesenlere sahip dogal bilesikler bol miktarda bulunur [9]. Bu nedenle,
minimum yan etkiye ve yliksek ekonomik maliyet avantajina sahip bitkisel ilag gelistirme
yerine, daha az kullanilan alglerdeki kimyasal bilesenlerin tanimlanmasi ve aktif bilesiklerin
izolasyonu biiyiik onem tasimaktadir. Ozellikle, kahverengi yosunlarin ¢ogu, antidiyabetik
aktiviteye sahip oldugu bildirilen florotaninler gibi 6nemli ikincil metabolitler agisindan
zengindir [10]. Bu nedenle, bu incelemenin amaci, kahverengi yosun bilesiklerinin cesitli
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antidiyabetik mekanizmalarima ve bunlarin ilag endiistrisindeki olas1 kullanimlarina
odaklanmaktir.

2. KAHVERENGI ALGLERDEKI BIiYOAKTIF BIiLESIKLER
Deniz makroalgleri, insan i¢in yararli biyoaktif bilesenlerin varligi nedeniyle son birkag¢ yilda
yaygin olarak incelenmistir. Deniz yosunlari, deniz ortaminda yasayan bir grup makroskobik
ve ¢ok hiicreli tlirdiir. Bunlar arasinda makroalgler, kiy1 bolgelerinde bulunan ve ¢iplak gozle
goriilebilen biiyiik suda yasayan fotosentetik bitkilerdir. Deniz suyunda yetistirilirken yiiksek
bir biiyiime hizina sahiptirler. icerdikleri pigmente bagl olarak makroalgler, kirmiz1 algler
(Rhodophyta), yesil algler (Chlorophyta) ve kahverengi algler (Phaeophyta) olarak
smiflandirilir [11] Deniz yosunlar1 arasinda yaklasik 1500-2000 tiir deniz kahverengi alg
bulunmaktadir ve kahverengi alg tiirlerinin ¢ogu, ilag Onciileri ve nutrasotiklerdeki ticari
onemleri nedeniyle arastirma amaclarina tabi tutulmaktadir. Ozellikle, florotaninler,
fukosteroller, fukoidanlar, aljinik asitler, fukoksantin ve fikokolloidler gibi en énemli ikincil
biyoaktif metabolitler, antidiyabetik, antiinflamatuar, sitotoksik ve antioksidan aktiviteler de
dahil olmak iizere 6nemli biyolojik ozellikler gdsteren kahverengi alglerde yaygin olarak
bulunmustur [12].
Florotaninler, floroglusinolden tiiretilen ve esas olarak deniz kahverengi alglerinde bulunan
polifenolik sekonder metabolitlerdir. Florotaninler, ¢esitli yollarla birbirine baglanmis
tekrarlayan floroglusinol alt birimlerinden olusur. Florotaninler tarafindan sergilenen
antioksidan aktivite, esas olarak fenol halkalarindan olusan molekiiler iskelet ile baglantilidir
[12]. Oksidatif stres, diyabetin patofizyolojik siireciyle siki bir sekilde baglantili oldugundan,
deniz kahverengi alglerinde bulunan florotaninler oksidatif stres ve diyabetle miicadele etmek
icin kullanilabilir [13]. Farkli alg tiirlerinde cesitli tipte florotaninler bulunur ve bunlar,
floroglusinol birimleri ile fenol halkalarinda bulunan hidroksil gruplar1 arasindaki baglanti
tiiriine gore floretoller, fuhaloller, fukoller, fukofloretoller, ekkoller ve karmaloller gibi alt1 alt
gruba ayrilabilir [12].
Kahverengi algler, florotaninlere ek olarak, fukoidanlar, aljinatlar ve laminaranlar gibi farkli
tipte polisakkaritler Uiretir. Fukoidanlar ve laminaranlar suda ¢6ziinen siilfatli polisakkaritlerdir,
oysa aljinik asit kahverengi alglerde bulunan alkali ¢oziiniir bir polisakkarittir. Deniz
kahverengi alglerinde bulunan siilfatli polisakkaritlerin etkili terapotik etkilere sahip cesitli
biyolojik aktivitelere sahip oldugu bildirilmistir. Fukoidanin antioksidan, antidiyabetik ve
antiinflamatuar aktiviteler gosterdigi bildirilmistir, oysa laminaranlar antibakteriyel ve
antitimor aktivitelerine ek olarak prebiyotik ve diyet lifi olarak rol oynarlar. Aljinik asitler,
metal iyonlarini selatlama yetenegi nedeniyle ¢ogunlukla ila¢ endiistrisinde kullanilir. Dahasi,
fukosteroller kahverengi alglerde bulunan baskin steroldiir ve biyolojik 6zellikler de gdsterir
[11]. Ayrica, fukoksantin, deniz kahverengi deniz yosunlarinda bulunan aksesuar pigment ve
en bol karotenoiddir ve esas olarak kahverengi deniz yosunlar1 Fucus, Dictyota ve
Laminaria'dan izole edilmistir. Fukoksantinin molekiiler yapisi asagidaki sekilde verilmistir.
Fukoksantinin, yapisindaki alisilmadik allenik bag ve oksijenik fonksiyonel grup nedeniyle
antioksidan, antikanser ve antidiyabetik aktiviteler gibi gii¢lii biyolojik aktivitelere sahip
oldugu bildirilmistir [14].
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3. KAHVERENGI ALGLERIN ANTiDIiYABETIK POTANSIYELLERI
Icerdikeri biyoaktif bilesenlerin varlig1 nedeniyle alglerin antidiyabetik potansiyeli son yillarda
yaygin olarak incelenmektedir. Antidiyabetik etkileri nedeniyle incelenen kahverengi deniz alg
tiirlerinde bulunan biyoaktif bilesikler arasinda, florotaninler tip 2 DM dahil olmak tizere ¢esitli
insan hastaliklariin tedavisi i¢in potansiyel bir kaynak olarak tanimlanmistir. Belirtildigi gibi,
florotaninlerin yukaridaki alt1 alt grubu, ¢esitli mekanizmalar araciligiyla 6nemli antidiyabetik
etkiye sahip farkli kahverengi alg tiirlerinde mevcuttur. Deniz kahverengi alglerinin in vitro
antidiyabetik aktivitesine ek olarak, farkli mekanizmalar araciligiyla hipoglisemik etkiyi
dogrulamak icin hayvan modelleri kullanilarak in vivo antidiyabetik potansiyel
degerlendirilmistir. Ishige okamurae, Ishigeaceae ailesine ait olan ve a -amilaz ve o -glukozidaz
inhibisyon mekanizmasi yoluyla giiclii bir antidiyabetik aktiviteye sahip oldugu bildirilen
denizel kahverengi bir algdir. Son ¢aligmalar, Ishige okamurae'nin antioksidan ve antidiyabetik
aktivitelerden sorumlu olan floroglusinol, diploretohidroksikarmalol, 6-6-bieckol, oktafloretol
A ve ishophloroglucin gibi florotaninler agisindan zengin oldugunu bulmustur [15].
Ecklonia cinsine ve Lessoniaceae familyasina ait kahverengi alglerin ¢ogunun, eckol, dieckol,
6,6'-bieckol, phlorofucofuroeckol-A, floroglusinol ve 7-phloroeckol gibi farkli florotaninlerin
varlig1 nedeniyle esas olarak o -amilaz ve a- glukozidaz enzimlerinin inhibe edici etkisi yoluyla
antidiyabetik aktiviteler sergiledigi bildirilmistir [16].
Nwosu ve ark., kahverengi alg Ascophyllum nodosum'un hipoglisemik etkisini o -amilaz ve o -
glukozidaz inhibitor etkileri yoluyla arastird1 . Sonuglara gore, A. nodosum oziiti, 0,1 p g/ml'lik
bir IC50 degeriyle a-amilaz enzimi iizerinde etkili bir inhibitor aktivite gosterdi ve ayrica, 2-5
u g/ml'de a-amilaz enziminin tam bir inhibisyonunu tetikledi. Ek olarak, A. nodosum oziitii,
standart ila¢ akarboza (IC50: 0,8 pn g / ml) kiyasla 19 p g/ml'lik bir IC50 degeriyle a -
glukozidaz enzimini etkili bir sekilde inhibe etti. Daha ileri fraksiyonlama ve LC-MS analizi,
A. nodosum oziitiinde o -amilaz ve a -glukozidaz enzimleri iizerinde inhibitor aktivite gdsteren
bir dizi florotanin yapisinin varligini ortaya koymustur [17].
Benzer sekilde, yenilebilir deniz yosunu Sargassum polycystum, streptozotosin kaynakli tip 2
diyabetli sicanlarin hipoglisemik etkisini degerlendirmek i¢in incelenmistir. Sonuglara gore, S.
polycystum'un etanol (150 mg/kg) ve sulu (300 mg/kg) 6ziitleri, diyabetli siganlarda kan glikoz
seviyesini 250 mg/kg metforminle tedavi edilen diyabetli sicanlara kiyasla sirasiyla %27,8 ve
%35,2 oraninda 6nemli Glgiide diigtirmiistiir (%84,76). Dahasi, diyabetli kontrol grubundaki
pankreasin histopatolojisiyle karsilastirildiginda, pankreas hiicrelerinin ¢ekirdeklerinin ve
sitoplazmasinin atrofisi ve anormallikleri etanol (150 mg/kg), sulu (300 mg/kg) 6ziitler ve
metformin tedavisiyle 6nemli 6l¢iide baskilanmistir. Ayrica, kahverengi deniz yosunlari Padina
boergesenii ve Padina tetrastromatica, streptozotosin kaynakli diyabetik siganlarda in vivo
antidiyabetik aktiviteler gostermistir. P. boergesenii'nin sulu o6ziitiiniin oral yoldan
uygulanmasi, glibenklamid tedavisine kiyasla diyabetik si¢anlarda glikolitik enzimlerin
aktivitesini artirmis ve glukoneojenik enzimlerin aktivitesini azaltmigtir [18].
Chin ve ark. tarafindan yiritilen ¢alismaya gore [19] kahverengi alg, Padina sulcata,
Sargassum binderi ve Turbinaria conoides, farkli potansiyel derecelerinde giiglii bir o -
glukozidaz inhibitor etkisi gosterdi. Bunlar arasinda en yiiksek inhibitor aktivite, 1 mg/ml
konsantrasyonda standart akarboza (%76,23) kiyasla 30 mg/ml konsantrasyonda T. conoides'in
ham su 6ziitiinde (%67,38) bildirildi [19]. Ayrica, Sri Lanka'da yiiriitiilen ¢aligmaya gore,
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Choonospora minima'nin polifenolik ag¢idan zengin 0Oziitii, a-amilaz ve a-glukozidaz
enzimlerinin inhibisyonu yoluyla giiglii antidiyabetik aktiviteler gosterdi [20].

4. SONUC ve ONERILER

Her yeni ilag ve tedavi, klinik ¢alismalara katilan goniilliilerle baglamistir. Klinik ¢alismalar,
yeni ilaglarin kesfi ve gelistirilmesi icin bilgi sagladiklari i¢in Onemlidir. Klinik &ncesi
caligmalar, olas1 riskler ve erken toksisite belirteglerine ek olarak ilgili insan ¢aligmalarini
yirlitmeyi destekleyen umut verici veriler saglar. Yapilan ¢alismalarin sonuglart géz oniine
alindiginda, tip 2 diyabetli hastalar1 tedavi etmek i¢in yeni bir ilacin gelistirilmesinde belirli bir
algin etkinligini belirlemek igin klinik ¢aligmalarda smirli sayida kahverengi alg tiirii
kullanilmigtir. Kahverengi algler, onemli saglik gelistirici Ozellikler gosteren biyoaktif
bilesiklerin zengin bir kaynagidir. Bunlar arasinda, florotaninler, fukoksantin, fukosterol ve
stilfatlanmis polisakkaritlere ek olarak antidiyabetik ajan olarak en fazla potansiyel uygulamaya
sahip olan calisilan kahverengi alg tiirlerinin ¢ogunda tanimlanmistir. Mevcut 1500-2000
kahverengi alg tiirlinden, antidiyabetik etkilerini belirlemek i¢in diinya ¢apinda sinirli sayida
kahverengi alg tiirii incelenmistir.

Klinik denemeler goz Oniine alindiginda, ne yazik ki, kahverengi alglerin antidiyabetik
potansiyelini belirlemek i¢in simdiye kadar cok az klinik deneme yiiriitiilmiistiir; bunun
nedenleri arasinda etkinlik eksikligi, klinik denemeyi tamamlamak i¢in fon eksikligi, glivenlik
sorunlari, hasta alimi ve tutulmasi sirasinda orneklem biiytikliigiiyle ilgili sorunlar vb.
sayilabilir. Cogu kahverengi alg tiirli, florotaninler ve diger biyoaktif bilesiklerin varligi
nedeniyle klinik 6ncesi denemeden giiclii kanitlar sagladigindan, aragtirmacilar tip 2 diyabetli
hastalar i¢in faydali olabilecek yeni bir ila¢ aramak {izere klinik denemeyi yliriitmeye tesvik
edilmelidir.
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ABIYOTIK STRESLERDE VE BITKI FIZYOLOJISINDE FONKSIYONEL OLAN
NON-CODING RNA "LAR
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OZET

Bitkilerin gelisimleri ¢evresel etkenlere bagli olarak molekiiler, biyokimyasal ve fizyolojik
diizeyde degismektedir. Abiyotik faktorlere bitkilerin geribildirim reaksiyonlar1 genellikle
protein kodlayan ¢esitli genlere dayandirilarak agiklansa da, son ¢aligmalar bu reaksiyonlarin
genlerden kodlanan ama proteinlere donlismeyen ve fonksiyonel olan, non codingRNA
transkriptlerinin de dahil oldugu mekanizmalarla diizenlendigini gostermektedir. Non
ccodingRNA ’lar ayn1 zamanda bitkinin gelisim ve biiyiime siirecinde c¢igeklenmenin
diizenlenmesi, kok gelisimi, organ olusumu gibi bitki i¢in hayati 6nem tasiyan ¢esitli biyolojik
olaylarin da diizenleyicisidir. microRNA, small interferenceRNA, Long non ccodingRNA gibi
cesitli sekillerde bulunan her biri farkli yap1 ve gorevlere sahip olan ncRNA ’lar bir biyolojik
olayin bazen negatif bazen de pozitif diizenleyicisi olabilmektedirler. Bu diizenleyici
ozelliklerini transkripsiyonu engelleyerek, translasyonu baskilayarak, kromatin pozisyonunu
degistirerek, mRNA ’nin stabilitesini ayarlayarak gostermektedirler. Fonksiyonel genomik ve
yeni nesil dizileme gibi genetikteki son yenilik¢i teknolojiler, yeni ncRNA'larin kesfini
hizlandirmaktadir. Gen ara {irlinleri olan bu non codingRNA transkriptleri, transkripsiyondan
translasyon sonrasina kadar herhangi bir ara asamada bitki gelisimi ve stres tepkisi arasinda
denge kurulmasina yardim etmektedirler. Klasik Mendel kalitimi abiyotik strese elastik ve
dayanikli olan varyete seciminde yeterli olmamistir. Yenilenebilir tarimin devamliligt igin
Klasik 1slahla birlikte non codingRNA ’lara dayali biyotik/abiyotik etkenlere dayanikli bitki
1slah seleksiyonu, yeni stratejiler gelistirilmesine olanak saglayabilir. Bitkilerin ¢esitli abiyotik
faktorlere adaptasyonu ve gelisimlerinin farkli asamalarinda islev yapan ncRNA ’larin 6nemini
vurgulamak ve dayaniklilik 1slah ¢alismalarindaki potansiyellerini degerlendirmek amaciyla bu

calisma ele alinmistir.
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Anahtar Kelimeler: bitki non codingRNA ’lar, abiyotik stres, bitki gelisimi, gen ifadesinin

diizenlenmesi

FUNCTIONAL NON-CODING RNAs IN ABIOTIC STRESSES AND PLANT
PHYSIOLOGY

ABSTRACT

The development of plants changes at molecular, biochemical and physiological levels
depending on environmental factors. Although feedback reactions of plants to abiotic factors
are generally explained by various genes that code for proteins, recent studies show that these
reactions are regulated by mechanisms including non-codingRNA (ncRNA) transcripts that are
encoded from genes but are not converted into proteins and are functional. Non codingRNAs
are also regulators of diverse biological events that are vital for the plant, such as the regulation
of flowering, root development and organogenesis during the development and growth process
of the plant. Non codingRNAs, which are found in diverse arrangements such as microRNA,
small interferenceRNA, long non-codingRNA, each with dissimilar structures and tasks, can
sometimes be negatively and sometimes positively regulators of a biological circumstance.
They exhibit these regulatory features by preventing transcription, suppressing translation,
chromatin remodelling and modulatting the stability of mMRNA. Recent innovative technologies
in genetics such as functional genomics and next-generation sequencing hasten for the
discovery of novel ncRNAs. These ncRNA transcripts, which are gene intermediate products,
help to provide a balance between plant development and stress response in any interim stage
from transcription to post-translation. Classical Mendelian inheritance has not been sufficient
to select varieties that are resilient and resistant to abiotic stress. For the continuity of
regenerative agriculture, selection of plant breeding the resistant to biotic/abiotic factors based
on ncRNAs together with classical breeding may enable the development of new strategies.
This study was conducted to emphasize the importance of ncRNAs that function at different
levels in plant adaptation and development to various abiotic stressors and to evaluate their

potential in resistance breeding studies.

Key words: plant ncRNAs, abiotic stress, plant development, regulation of gene expression
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1. GIRIS

Son yillarda kiiresel iklim degisimlerinin sonuglarmdan biri olan kuraklik artisindan en ¢ok tarim
sektorii etkilenmekte olup bu durum diinya genelinde tarimsal {iriin yetistiricilerini ve yetkilileri kuraga
dayanikli bitki yetistiricili§ine yoneltecektir. Bitkilerin gelisimi dogal ortamlarmda biiyiik 6lgtide 1s1,
kuraklik, tuzluluk, UV radyasyon gibi abiyotik ¢evresel faktorlerin etkisi altindadir. Bitkilerde strese
adaptasyonu saglayan ve bitkinin gelisimini diizenleyen bir¢ok gen tanisi yapilmistir [1]. Dolaysiyla
bitkiler stresle miicadele edecek ve biiylimesini siirdiirecek Onemli diizenleyici mekanizmalarla
donanimli olarak evrimlesmislerdir. Bu kapsamda kodlanmayan RNA ’lar yani non coding RNA
(ncRNA) arastirmalart son on yilin parlayan yildizi olmustur. ncRNA ’lar genellikle tiir-iginde stabil
baz dizilerine sahip olan [2], ancak protein tiretmeyen, DNA sekanslarinda degisim yapmadan genlerin
ifade diizeylerini degistirerek gen fonksiyonlarmi etkilemektedirler [3]. Boylece ncRNA ’lar bitki
fizyolojisinde molekiiler diizeyde 6nemli degisimler yapan ara iiriinler veya transkript molekiilleridir.
Biyotik veya abiyotik stres kosullarinda bitkiye dayaniklilik kazandirmaya ¢alisan bu transkriptler son
derece elastik olup bitkinin degisen duruma adaptasyonuna destek olmaktadir [4]. Klasik genetik
yontemlerle belli kosullara dayanikli olarak selekte olan bir bitki i¢ ve dis degiskenlerden etkilenerek
zamanla farkh ozellikler gosterebilmektedir [5]. Iste degisken faktorlere bagh olarak bu farkli
ozelliklerin/karakterlerin ortaya ¢ikisini ncRNA ’lar saglamaktadir. Buna istinaden bir bitki
popiilasyonundan stres esnekligi en yiiksek yeni varyantlarin seleksiyonu miimkiin gériinmektedir.
Konuyla baglantili olarak birgok ncRNA transkriptlerinin Arabidopsis, Brachypodium, seker kamist,
celtik, misir, domates, soya fasulyesi, Brassica gibi tiirlerde tanis1 yapilmistir [1]. Molekiiler
biyoloji tekniklerindeki hizli gelismeler ve yiiksek verimli DNA/RNA sekans dizileme
analiziyle abiyotik stres ve gelisimle ilgili pek ¢ok fonksiyonel gen tanis1 yapilmistir. ncRNA-
aracili stres tepki ve gelisim olaylarinin anlasilmasiyla ¢evresel stres dayanikliligi 1slah edilmis
bitkilerin seleksiyonunda yeni stratejiler gelistirilebilir. Ancak eukaryotlar i¢inde bitkiler sesil
organizmalar oldugu i¢in gen-ag sistemleri de son derece karmasiktir. Bu kisa derlemede

bitkilerin abiyotik stres uyumu ve gelisimlerini diizenleyen ag sistemlerinde yer alan ncRNA
’larin fonksiyonlarina odaklanilmistir.

2. ABIiYOTIK STRESLE iLGIiLi ncRNA °LAR

Tuzluluk bitkinin biiylimesini ve verimliligini etkileyen dnemli abiyotik stres faktorlerdendir.
Bitki siddetli tuz stresine maruz kalinca hiicrelerde iyon dengesi bozulur, hiperozmotik stres
meydana gelir ve oksidatif hasarlar olusur [6]. Temel gida maddelerinden olan geltikte tuzlu
kosullar, %50 civarinda verim kayiplarina neden olmaktadir [7]. Tuz stresine tepki olarak
celtikce cesitli LncRNA ve miRNA ’larin koordinasyonuyla stres proteinlerinin ve menbran-su
kanal proteinlerinin ifade seviyeleri degistirilmektedir [6]. Stres diizenleyici sistemin 6nemli
aracilarindan olan miRNA transkriptleri abiyotik strese karst mRNA ’y1 engelleyerek tepki
vermektedirler [1]. Domateste kuraklik stresinde yaklasik 650-700 civarinda gesitli dokularda ve
farkli diizeylerde ifade edilen miRNA bulunmus olup bu miRNA ’larin glycosyltransferase
enzimleri ve dehydrate reaktif proteinleri hedef alarak stoma hareketliligini veya kok gelisimini
diizenleyerek kuraklik sartlarina tepki verdigi rapor edilmistir [8]. Ayrica bunlardan
MIRNA9552 transkripti kurakliga dayanikli domates varyetelerinde yiiksek seviyelerde
bulunurken duyarli varyetelerde daha diisiik diizeylerde seyrinin miRNA ’nin UDP-
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glucosyltransferase enzimini hedefleyerek islev yaptig1 ve bunu bazi sekonder metabiltlerle
hormon biyesentez yolaklarini diizenleyerek gerceklestirebilecegi bildirilmistir. Liu ve ark., [9]
domatesle ilgili yaptiklar1 in vivo arastirmalarinda kuraklik stresinde goriilen miRNA ’larin
reaktif oksijen tiirevlerinin sinyalizasyon yolunda, hormonal sinyal yolaklarinda ve osmotik
stres sinyalizasyon yolunda ¢alisan genlerin ifade diizeylerini kontrol ettigini rapor etmislerdir.
Domateste diger miRNA396 transkriptinin azalan miktar1 transpirasyonu ve su kaybini
azaltacak sekilde stomalarin sayist ve boyutunu diisiirmektedir [10]. Arabidopsis ’te bir
LncRNA transkripti soguk tepki geni CHL1 ’nin pozitif diizenleyicisidir ve soguk sartlarda
ifade diizeyi ylikselerek ROS homeostazini diizenlemekte veya osmo-regiilator molekiillerle
bitkinin soguk stresine adaptasyonunu saglamaktadir [11]. Soguk sartlarda misir bitkilerinde
histon genlerinden ZmDREB1 ve ZmCOR413 ’nin asetilasyon miktar1 degismektedir [12].
Vernalizasyonda FLC (¢i¢eklenme geni) gen bolgesinde histon modifikasyonlari gergeklesir ve
FLC gen ifadesi baskilanir [13]. Bdylece soguk kosullarda bitkinin ¢i¢cek agmasi dnlenerek
korunmus olacaktir. Fosfat stresinde floem 6zsuyunda da yiizlerce LncRNA tespit edilmistir
[14]. iletim demetleriyle uzak mesafelere tasmnan bu transkriptler sinyal molekiilii olarak
calisabilir.

Arastirma c¢alismalarinda genellikle tek stres faktoriine gore denemeler tasarlanmaktadir.
Oysaki bitkiler arazide ayn1 anda ¢ok ¢esitli streslere maruz kalmakta olup bitkilerin bir¢cok
stres cesitlerine verdigi tepki tek bir strese verdigi tepkiden farkli olabilmektedir [15]. Ornegin
1s1 ve kuraklik gibi birden fazla strese maruz kalan bitkilerde fotosentez orani, tek bir stresin
fotosentez oranina gore daha fazla diismektedir [16, 17]. Farkli stres tipleri bitkilerin stoma
diizeni, besin kullanimi, su miktari, iireme verimi, hastalik dayaniklilig1 gibi ¢esitli fizyolojik
durumlarin1 molekiiler ve biyokimyasal olarak farkli boyutlarda etkileyecektir. Dolaysiyla
ncRNA gibi degisken yapilt molekiillerin esas alindig1 1slah calismalarinda tek bir faktore
dayanikli olarak selekte olan bir varyete arazide beklenmeyen sonuglar verebilir. Tarimsal {iriin
islah calismalarinda degisken cevrelere adapte olabilen ve bircok stres cesitlerine tolere
edebilen varyantlar selekte edilmelidir.

3. BITKi GELiSIMINDE ncRNA *LARIN DUZENLEYIiCi ROLU

Bitki ncRNA molekiillerinin DNA sekanslar1 son derece evrimlesmis olup her bitkiye 6zgii
evrimsel olarak korunmustur ancak bitkiler arasindaki filogenetik baglantilar1 zayiftir [18].
ncRNA transkriptleri farkli yollarla bitki gelisimini diizenleyici mekanizmalara sahiptir.
Ornegin miRNA ’lar birgok transkripsiyon faktdrlerini hedef alirlar. Bir miRNA veya miRNA
ailesi bir gen ailesinin ¢esitli alt gruplarin1 hedef alirken, akraba bitkilerin miRNA ’lar1 hem
evrimsel olarak korunmus hem de hedef bdlgeleri de evrimsel korunmus genlere sahiptir [19].
Ornegin cesitli bitkilerde ¢iceklenmeden sorumlu SPL transkripti, miRNA156 ailesi tarafindan
hedef alinarak ilgili gen ifadesini diizenler ve her hangi bir uyar1 olmadan kisa giinde bitkiyi
ciceklenmeye tesvik eder [20]. Misir, arpa, geltik, soya bitkisi gibi ¢esitli bitkilerde miRNA172
ciceklenmeyi kontrol etmekte olup, Arabidopsis ‘te miRNA172 transkripti, ¢icek organlarinin
belirlenmesinden sorumlu AP2 genini baskilayarak ¢igeklenme donemi ve ¢igek agma zamanini
diizenlemektedir [19]. Misir bitkileri ve Arabidopsis "te miRNA164 transkripti hedefledigi gen
NAC transkriptleriyle lateral kok olusumunda gorev alirken [21], ayn1 miRNA osmotik strese
giren patateste NAC262 ’nin diizeyini azaltarak lateral kok sayisini sinirlamaktadir [22].
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Celtikte miR319 ’lar kardeslenmeyi kontrol ederek iiriin verimini etkilemektedir [23], hibrid
celtiklerde LDMAR gen lokusu, giin uzunluguna bagl olarak polenlerin gelisiminde gerekli
olup mutasyon nedeniyle genin LncRNA transkripti diizeyi azalmaktadir [24]. Bu durum
anterlerin gelisim asamasinda vakitsiz hiicre 6liimleriyle sonuglanmakta ve fotoperiyodizme-
duyarli-erkek-kisirliginin meydana geldigi bildirilmektedir. Arabidopsis "te bir LincRNA HID1
transkripti PIF3 geninin diizenleyicisi olarak islev yapmakta ve fotomorfogenesisi
diizenlemektedir [25]. Benzer ornekler ¢esitli bitkilerde LncRNA ’larin hububatta tohum
gelisimi, pamukta lif birikimi, yag palmiyesinde lipid metabolizmasi, kavakta yaprak geligimi
gibi yasamsal faaliyetlerini diizenleyerek bitki gelisiminde 6nemli islevleriyle ilgili raporlar
bulunmaktadir [26].

Verilen orneklere dayanarak bir bitkide stresle ilgili dayamiklilik, bitki gelisimini nispeten
zayiflatic1 yonde hareket ettigini gostermektedir. Boylece bitki, gelisim ve stres tepkisi arasinda
denge kurmaya c¢aligmaktadir. LncRNA ‘’larin hem bitki stres tepkimelerinde hem de
gelisimlerini ilgilendiren fizyolojik olaylarda fonksiyonel olmasi muhtemelen hiicre
homeostasint  korumak amaciyla biyolojik bir denge faktori gibi ¢aligmasindan
kaynaklanabilir. iste cevresel faktorlerden etkilenerek islev yapan ncRNA ’lari stres ve gelisim
dengeleme 6zelligi kalitimla gegismis olabilir.

GENEL DEGERLENDIRME VE SONUC

ncRNA molekiilleri bitkilerde genotipe bagli olarak cok farkli stres kosullarinda, farkl
dokularda, farkli diizeylerde ifade edilmektedir. Stres karsisinda bitki gelisimiyle ilgili
olaylarda dogrudan fonksiyon yapmayan ncRNA ’lar, bitkinin gelisimi ve stresi ilgilendiren
gen-ag sisteminde yer alan transkriptler, transkrisiyon faktorleri, proteinler gibi araci
molekiilleri diizenleyerek islev yaparlar. Belirli hedeflere yonelen ncRNA ’lar hedeflerini
maniplile ederek bitkilerin gevresel streslere elastikiyet kazanmasini saglamakta bdylece iiriin
verimi ve kalitesi de zarardan korunmaktadir. Kodlanmayan RNA molekiillerinin fonksiyonel
ozellikleri ve diizenleyici mekanizmalarinin anlagilmasi, 6zellikle iklim degisimine kars1 gida
giivencesini  garantilemek i¢in tarirmsal uygulamalara entegrasyon caligmalarina
odaklanilmalidir. Bu nedenle ncRNA ’larin roliiyle ilgili fonksiyonel analizlere yonelerek
kaliteli, yliksek verimli, strese dayanikli seleksiyon arastirmalarina ihtiya¢ vardir. Bir stres
karsisinda onlarca bazen yiizlerce kodlanmayan RNA ’larn gen ifadelerini degistirmek i¢in
gorev aldig1 diisliniiliirse olaganiistii biiyiikliikte bir ncRNA ag sisteminin fonksiyonel analizi
de son derece karmagiktir. Bu kiiciik fonksiyonel molekiiller, gelisim ve stres arasinda
dengeleyici molekiiller olarak ideal kaynakladir.
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BiTKi PATO-SISTEMLERINDE Fonksiyonel Non-coding RNA LAR
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OZET

Bitkiler sesil organizmalar oldugu icin diger eukaryotlara gore daha fazla biyotik strese maruz
kalmaktadirlar. Evrimleri sirasinda bitkiler ¢esitli fitopatojen organizmalarin saldirisindan
korunmak i¢in g¢esitli hastalilk savunma stratejileri gelistirmislerdir. Bitki hastalik
savunmalarinda diizenleyici rollere sahip olan protein kodlayan ¢esitli genlere ilaveten, protein
kodlamayan non codingRNA ’larin da bitki immiinitesinde ki diizenleyici rolleri son
aragtirmalarla onem kazanmaya baglamistir. Non codingRNA ’lar sadece bitkilerin hastalik
tepkimelerinde degil, simbiyotik mikroorganizmalar ve paraziter bitki etkilesimlerinde de
onemli roller oynamaktadir. RNA havuzunda c¢ok cesitli non codingRNA molekiilleri
bulunmasina ragmen bunlardan sadece birkac1 bitki patosistemlerinde hastalik savunmasinda
islev yapmakta olup, genellikle Long non codingRNA, microRNA, circularRNA gibi ncRNA
’lar bitki immiinitesinin veya hastalik savunmalarinin dogrudan ve dolayli diizenleyicileridir.
Bitkilerde bakteri, mantar ve virlis gibi c¢esitli fitopatojen mikroorganizmalarin diismanca
girisimlerine kars1 farkli kodlamayan RNA'lar gérev almaktadir. Dolaysiyla her bir farkli non
codingRNA molekiilii farkli biyotik uyaricilara uygun bir sekilde 6zel tepkiler vermektedirler.
Son yillarda gelistirilen yiiksek verimli DNA/RNA sekans analiz teknikleri ve biyoinformatik
veriler 1s18inda hem yeni non codingRNA ’larin tanisi yapilmakta hem de c¢esitli non
codingRNA ’larin kendi aralarindaki interaksiyonlar ortaya c¢ikarilmaktadir. Bitkilerin bu
diizenleyici mekanizmalarinin ag sisteminin kesfi, bitki hastaliklarina uygun ¢6ziim ve
stratejilerin gelistirilmesine de olanak saglayacaktir. Sunulan ¢alismada hastalifa dayanikli
bitki 1slahinda yeni yaklasimlar gelistirme potansiyeli olan ve degisken yapili non codingRNA

elementlerinin hastalik savunmasiyla baglantili 6rnekleri kisaca derlenmistir.

Anahtar Kelimeler: bitki non codingRNA ’lar, fitopatojen mikroorganizmalar, bitki hastalik

savunmasi, bitki immiinitesi
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FUNCTIONAL NON-CODING RNAs IN PLANT PATHOSYSTEMS

ABSTRACT

Plants are sessile organisms and are exposed to more biotic stress than other eukaryotes. During
their evolution, plants have developed various disease defense strategies to protect themselves
from attacks by different phytopathogenic organisms. In addition to assorted protein-coding
genes that have regulatory roles in plant disease defenses, modulating functions of non
codingRNAs that are not encoded protein in plant immunity have also initiated to gain
importance with recent studies. But ncRNAs are also occurrence in symbiotic microorganisms
and parasitic plant interactions. Although there are a wide range of non-codingRNA molecules
in the RNA pool, only a few of them functionfor disease defense in plant pathosystems, and
generally ncRNASs such as long non-coding RNA, microRNA, circular RNA are directly and
indirectly regulators of plant immunity or disease defenses. Different non-coding RNAs are
involved in plants against hostile attempts by various phytopathogenic microorganisms such as
bacteria, fungi, and viruses. Therefore, every distinct non-codingRNA molecule gives special
reactions for each biotic stimulus. In light of the high-throughput DNA/RNA sequence analysis
techniques and bioinformatic data accumulated in recent years, novel classes non-codingRNAS
is identified and their interactions between many non-codingRNAs are revealed. The discovery
of the network system of these regulatory mechanisms of plants will also enable the
development of solutions and strategies appropriate in plant disease. In the presented study,
examples of flexible non-codingRNA elements that have the potential to develop new
approaches in disease-resistant plant breeding and are related to disease defense has briefly
been reviewed.

Key words: plant non codingRNAs, phytopathogen microorganims, plant disease defense,
plant immunity

1. GIRIS

Bitkiler yasam siireclerinde ¢ok cesitli patojen mikroorganizmalarin saldirisina maruz kalirlar.
Ozellikle tarim {iriinlerinde verim kayiplarina neden olan ve gida giivencesini tehdit eden
onemli sebeplerden biri de fitopatojenlerin neden oldugu bitki hastaliklaridir. Evrim siirecinde
patosistem interaksiyonlarinda, hem bitkiler hem de patojenler gen ifadelerini degistirerek tepki
verirler. Bitki tepkileri, patojenin algilanmasi, sinyalin hiicre icine gecisi ve savunma

tepkimelerinin harekete gecisi seklinde gelismektedir. Gen ifadelerinin degisimi molekiiler
diizeyde olup, microRNA (miRNA), small interferring RNA (siRNA), Long non codingRNA
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(LncRNA), circularRNA (circRNA) gibi kodlanmayan non-codingRNA ’lar bitki immiin ag
sisteminin diizenlenmesinde araci molekiiller olarak caligmaktadirlar [1]. Bu araci ncRNA
molekiilleri transkripsiyon asamasindan translasyon sonrasi degisimlere kadar farkli fazlarda
gen ifadelerini dogrudan veya dolayli olarak degistirerek biyolojik siire¢leri kontrol edebilme
kapasitesine sahiptirler. Degerlendirilen bir¢cok calisma sonuglarma gore bitki hastalik
savunmalarinda miRNA ve LncRNA ’lar ¢esitli roller iistlenmis olup 6rnegin LncRNA ’lar
miRNA oOnciileri olabilmekte, bazen de circRNA ‘’larla birlikte g¢alisarak miRNA’larin
aktivitesine engel olmakta, miRNA ’larda hastalik savunmasiyla ilgili genleri ve LncRNA ’lar1
hedef alabilmektedirler [2]. Cok fazla ¢esitlilige ve gorevlere sahip olan ncRNA ’lar stabil
olmayi1p her biri bitki ¢esidi ve patojene gore degiskenlik gostermektedir. Bir transkript ¢esidi
birden fazla gen kontroliinii yapabildigi gibi hedef bir gen de ¢esitli ncRNA ’larla kontrol
edilebilmektedir [3]. Bugiine kadar konvansiyonel genetik ve biyokimyasal metodlar
kullanilarak konukcu bitki-patojen interaksiyonlarmmin karmasik iliskileri arastirilmis ve bu
arastirma sonuclarindan bir¢ok 6nemli bilgiler {iretilmis olsa da bitki hastalik dayanikliliginda
islevsel olan ncRNA ’larin aralarindaki koordinasyonu agiklama da yetersiz kalmistir. ncRNA
transkriptleri hiicre-i¢i ve hiicre-dis1 degiskenlere bagli olarak doniistiigii icin konukgu patojen
interaksiyonlarinin derin baglantilarin1 transkriptomik g¢alismalarla ortaya c¢ikarmak daha
yararl goriinmektedir. Arastirma caligmalar1 heniiz baglangic asamasinda olan bitki ncRNA
’lar bitki hastalik 1slahinda kullanim potansiyeline sahiptir. Bu anlayisla mevcut arastirmalara
dayanarak konukcu bitki-patojen interaksiyonlarinda fonksiyonel olan ncRNA ’larin islevlerini
ve biyolojik dnemini ortaya koymak amaciyla ilgili ¢alisma derlenmistir.

2. BITKi ncRNA’LAR

Protein kodlamayan ncRNA ’lar tiiredikleri kokenlerine ve islevlerine gore
siiflandirilmaktadir [4]. Oldukea fazla cesitlilige sahip olan eukaryotik hiicresel ncRNA “’lar,
housekeeping molekiiller ve diizenleyici molekiiller olarak iki ana sinifta toplanmaktadirlar.
Housekeeping grupta yer alan rRNA, tRNA, snRNA, snoRNA ’lar énemli biyolojik rollere
sahipken, diger grupta yer alan LncRNA, circRNA, siRNA ve miRNA ’lar ise diizenleyici
gorevler Ustlenmistir [5]. Bitki patosistemlerde genellikle diizenleyici 6zellikte olan ncRNA
arastirmalar1 daha yogun calisildigi igin diger grupta yer alan ncRNA transkriptlerine gére daha
fazla bilgi mevcuttur.

3. BITKi HASTALIKLARINDA FONKSiYONEL OLAN ncRNA ’LAR

Dicer Like (DCL), bir RNazIII enzimidir ve “dicer” olarak isimlendirilmekte olup bu enzim
double-strand RNA (dsRNA) ’nin kaynagina ve islevsel yoluna bagli olarak dsRNA ’dan
siRNA ve govde ilmek formunda tek kolonlu RNA ’dan miRNA iiretmektedir, her iki RNA
cesidi RNA-susturma islevlerinde fonksiyoneldir [6]. Hiicrelerde DCL grubu enzim
proteinlerinin aktivitesi bitkinin gelisimi, organogenesis, sirkadyen ritim, biyotik/abiyotik stres
tepkisi, virilis ve transpozan gibi etmenlere karsi bitki savunma tepkimeleriyle ilgili genlerin
ifade diizeyini esnek olarak ayarlayabildigi i¢in bir¢ok biyolojik olaylarda hayati 5neme sahiptir
[7]. Cesitli calismalarda miRNA ’larin bitkilerde viral infeksiyonlara kars1 dayaniklilikla ilgili
gen aktivitelerinin diizenlenmesinde 6nemli rollere sahip oldugu rapor edilmistir. Celtikle ilgili
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yapilan bir ¢alismada, ¢eltik bitkileri RSV viriisiiyle infekte olunca Argonuatel8 (AGO18)
protein ifade seviyesi yiikselmis ve miR168 transkripti kismen tutularak viriise karsi bitkiyi
dayanikli hale getirmistir [8]. Kritik gorevlere sahip olan miRNA168 transkripti, ¢evresel
stresler ve bitki gelisimiyle ilgili diizenlemelerden sorumlu olan AGO1 susturma kompleksini
hedef alir, AGO1 protein kompleksi de RNA tarafindan tesvik edilmektedir [9]. Bitkide viriis
infeksiyonu iizerine miR168 diizeyi yiikselmekte ve AGO1 miktar1 sinirlanmaktadir, ¢linkii
miR168 transkripti viral AGO1 susturma kompleksine engel olmakta ve bitki savunmasini
zayiflatmaktadir [8]. Viriis (RSV) celtik bitkilerini infekte ettigi zaman viriisiin dsRNA ’s1
konukgu bitki DCL enzimleriyle taninir ve pargalanarak viriisten tiireyen bircok vsiRNA
fragmentleri tretilir, bu fragmentler konuk¢u AGOI1 protein kompleksi igine yerleserek
parcalanmaktadir [10]. Arabidopsis ’te ¢esitli viral infeksiyonlar sonrasi AGO1 protein
kompleksinin ifade seviyesi yiikselmis, Turnip crinkle viriisii ve Cucumber mosaic viriisii ile
infekteli bitkilerde de AGO2 ’nin ifade diizeyi yiikselmistir [11, 12]. Ozet olarak AGO protein
kompleksi gen susturma ile ilgili sinyal yollarinda ¢alismakta ve hiicre igin yabanci niikleik asit
fragmentleriyle baz eslesmesi yaparak AGO ’nun belirli hedeflere yonlenmesi saglanmaktadir.
Sonugta hedeflenen yabanci viral mRNA bozularak veya parcalanarak ve translasyonu inhibe
edilerek viral-RNA susturma gergeklesmektedir. miR444 benzer sekilde DCL enzimine engel
olan proteini hedef alarak DCL-aracili RNA susturma fonksiyonunu artirmakta ve anti-viral
gen susturmayla bitki savunmalarina destek olunmaktadir [10]. miR6019, miR6020 gibi ¢esitli
miRNA ’lar TMV virlisiine kars1 hipersensitif reaksiyondan sorumlu proteinleri hedeflemekte
olup bu transkriplerin diizeyi yiikselince bitkinin viral dayanikliligi zayiflamaktadir [13].
miR528, miR319 gibi baz1 ncRNA ’lar anti-viral immiiniteden sorumludur [14]. Burada ele
alman biitiin miRNA ’lar ncRNA olup hepsi bitki savunmalarinin pozitif veya negatif
diizenleyicisi olarak sinyalizasyon olaylarini diizenlemektedir.

Bitkilerin ¢esitli gelisim asamalarinda ve biyotik/abiyotik tepki reaksiyonlariyla ilgili olaylarda
gen ifadesini epigenetik ve transkripsiyon sonrasi diizeylerde kontrol eden siRNA ’lar viral,
transpoz elementleri gibi endojen niikleik asitleri dogrudan hedef alarak RNAi yoluyla
parcalayarak bitki immiinitesini desteklemektedirler [15]. Diger ncRNA ’lardan small nucleolar
snoRNA ’lar niikleusta bulunur ve splaysozomal snRNA ’larin yapisal diizenlenmesinde gorev
alirlar [16]. phasiRNA grubu ise miRNA yonlendirmesiyle meydana gelmekte olup oksin
hormon sinyalizasyon yolunda gorev yapmaktadir [17]. Ancak bu son iki grup ncRNA ve bitki
hastalik savunmasiyla ilgili ¢aligmalar heniiz yeterli diizeyde degildir.

circRNA “’lar viral bitki infeksiyonlarinda bitki savunmalarinin 6nemli diizenleyicileridir ve
hem transkripsiyon diizeyinde hem de transkripsiyon sonrasi diizeylerde fonksiyonel
molekiillerdir. Intron ve ekson bdlgelerden tiireyen circRNA ’lar tiiredikleri gen bdlgelerini
susturmak suretiyle domateste TYLCV viral infeksiyon yogunlugunu azaltmis [18], misir
bitkilerinin viriisle infeksiyonu sonrast bircok circRNA ’larin ifade diizeyleri ylikselirken
bazilarinda azalma gozlenmis, bazilar1 da miRNA ’y1 baglamis [19], kavunda CGMMV viral
infeksiyon sonrasi LncRNA/circRNA-mMiRNA-mRNA aralarinda etkilesim gozlenmistir [20].
Domateste TYLCYV infeksiyon sonrasi birgok LncRNA ifade diizeyi yiikselmis [ 18], yine misir
bitkilerinde de RBSDV ile infeksiyon sonrasi birgok ¢esitli LnCRNA ve mRNA ifade seviyeleri
artmis [21], Arabidopsis ’te TuMV infeksiyonu {izerine, salisilik asit biyogen kontroll
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transkripti olan SABC1 LncRNA ’nin miktar1 azalmis ancak bitkinin viral dayanikliligi artmistir
[22].

Brassica ’larda bir miRNA olan miR1885 transkripti, reseptor geni BraTNL1 ve fotosentezle
ilgili gen BraCP24 ’iin ifadesini baskilayarak bitki gelisimini ve immiinitesini kontrol
etmektedir [23]. Mildiyd ile infekteli kavunda infeksiyona tepki olarak yiizlerce LncRNA ’larin
ortaya ¢iktig1 gozlenmis [24], mildiy6 infeksiyonundan sonra domates ’te LncRNA ’lar reseptor
genlerin ifadesini artirarak ve ROS birikimini azaltarak etmenin membran zararint minimuma
indirgeyerek bitkinin dayanikliligini artirmis [25], geltikte bakteriyel infeksiyon sonrasi
LncRNA ALEX1 ifade diizeyi artarak hastalik savunmasinda énemli bir hormon olan salisilik
asit sentezinin kontroliiyle bitki dayaniklilik kazanmistir [26]. Dikkate deger 6nemli bir sonug
Brassica napus ’un Sclerotinia sclerotiorum fungusuyla infekte edilmesinden sonra antisense
LncRNA transkriptlerinin miktarinin yiikselmesidir [27]. Brassica napus ’un antisense bazlari
bitki hastalik infeksiyonlariin 6nemli bir proteini olan defensin ile %90 *dan fazla tamamlayici
baz eslesmesi gostermis, bazi antisense transkriptleri de sense genlerin cis bolgesiyle baz
eslesmesine sahip oldugu rapor edilmistir. Sense/antisense transkriptlerinin baz eslesmesi hedef
mRNA ’nin stabilitesi ve transkripsiyonun diizenlenmesinde énemli bir konudur [28].
Arabidopsis transgen c¢alismalarda miR825-5p transkriptinden tiireyen phasiRNA
Pseudomonas syringae infeksiyonuna karsi bitkinin bazal immiinitesini zayiflatirken [29],
Arabidopsis ’te ayni etmenin flg22 efektorii Arabidopsis 'te miRNA393 ’ii tesvik etmekte ve
mMIiRNA393 transkriptide oksin reseptorlerinin ifadesini transkripsiyon sonrasi azaltarak
bakteriyel patojenin gelisimini sinirlamaktadir [30]. Bilindigi tizere oksinler duyarl bitkilerde
patojen virtilensligini tesvik etmektedir [31], boylece bitki miRNA-aracili hormonal dengeyi
ayarlayarak patojene karsi dayaniklilik kazanmaya c¢alismaktadir. Celtikte miRNA164a
transkripti Magnaporthe oryzae tarafindan baskilanarak bitkinin savunma genleri
aktiflenmekte, ROS birikimi ve kalloz iretiminin artistyla bitkinin hastalik dayaniklilig
artmaktadir [32]. Yine Arabidopsis "te miRNA773 transkripti azaldigi zaman kalloz birikimi
artmakta ve ¢esitli fungal patojenlere kars1 bitkiye dayaniklilik saglanmaktadir [33]. Pamukta
Verticillium dahliae fungal patojenine karsi pektin metil esteraz inhibitérl3 (GbPME13) geni,
LnvRNAT7 transkriptiyle diizenlenerek bitkinin mekanik savunmasi gii¢lendirilmektedir [34].
Yine pamukta ghr-miR5272a transkripti immiinitenin pozitif diizenleyicisi olarak bir MAP
kinaz geni olan ghMKK®6 araciligiyla hormonal dengeyi diizenleyerek hiicre 6liimiinii tesvik
etmekte boylece hipersensitif reaksiyonla Fusarium oxysporum infeksiyonu siirlandirilarak
kontrol altina alinmaktadir [35]. Arastiricilar fungal infeksiyon {izerine artan jasmonik asitin
miR5272a diizeyini ytikselttigini ve bunun da ters etki yaparak bitkinin gelisim ve savunma
arasinda bir denge saglamak i¢in MKK6 ’y1 parcaladigini rapor etmislerdir.

Bitki immiinitesinde ncRNA ’larinin bazilar1 pleitropik etkiye sahiptir [36]. Infeksiyon
sirasinda bitkiler gelisim faaliyetlerini azaltarak hastalik savunmasiyla ilgili reaksiyonlara
yonelmektedir. Dolaysiyla biyotik stres tepki siirecinde ncRNA ’larin bazen pozitif bazen
negatif diizenleyici olarak karsimiza ¢ikma sebebi, bitkiler gelisim faaliyetleriyle hastalik
dayaniklilig1 arasinda biyotik stres homeostazini dengeleme amaci ihtimali diisiintilebilir. Bitki
hastalik ve ncRNA baglantisiyla ilgili yeni bilgiler bitki 1slah aragtirmalarina yeni bir anlayis
kazanmamiza yardimci olacaktir. Elastik 6zelliklerinden dolayr ncRNA ’lar bitki hastalik
dayanikliliginda bir popiilasyondan hastaliga dayanikli yeni bitki varyetelerinin seleksiyonunu
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da kolaylastiracaktir. Ancak degisken yapilarindan dolayi1 bir etmene kars1 dayanikli olan bitki
farkli kosullarda dayaniklilik seviyesini degistirebilir. Bu nedenle bir¢ok farkli kosullar ve
patojenler gézoniinde bulundurularak 1slah ¢alismasi yapilmalidir.

Bitkilerde yukarda deginildigi gibi bircok ncRNA transkriptleri bitki patosistemlerde hastalik
dayanikliligiyla ilgili diizenleyici roller oynamaktadir. Ancak diger eukaryotlarda ¢ok fazla
ncRNA c¢esidi olmasina ragmen bitki-patojen interaksiyonlarinda fonksiyonel olan ncRNA
cesidi daha az sayidadir. Bu durum muhtemelen ilgili konuda yapilan ¢alismalarin sinirlt
olmasindan kaynaklanabilir.

SONUC DEGERLENDIRME

Cesitli bitkilerde farkli patojenlere karsi ¢esitli RNA transkriptlerinin farkli diizeylerde ifade
edilmesiyle ilgili bu calismalar ncRNA transkriptlerinin bitki hastalik dayanikliliginda
diizenleyici rol oynadigini ortaya koymaktadir. Diger eukaryotik organizmalarda oldugu gibi
bitki ncRNA transkriptleri genlerin ifade diizeylerini degistirerek, proteinlerle etkilesime
girerek ve kendi aralarinda interaksiyon kurarak fonksiyon yapmaktadirlar. Patosistemi
ilgilendiren ncRNA ’lar transkripsiyondan translasyon sonras1 agsamalara kadar belli genleri ve
regiilator molekiilleri hedef alarak bunlarin ifade diizeylerini degistirmek suretiyle bitki hastalik
tepkimelerini kontrol edebilmektedirler. Bitki ncRNA molekiilleri ve bitki hastaliklariyla ilgili
aragtirmalar diger eukaryotik organizmalara gore daha az sayidadir. Bundan dolay1 bitki
immiinitesinde patojenin algilanmasi, biyotik sinyalin iletilmesi ve immiin tepki gelisiminin
mekanik detaylarini ncRNA ’lara ait mevcut bilgilerle agiklamak zordur. ncRNA transkript
genleri evrimsel olarak korunmus stabil genlerdir ancak c¢evresel degiskenlerin etkisiyle
transkripsiyon agamasindan translasyon sonrasina kadar birgok modifikasyona maruz kaldiklari
icin ¢cok degisken molekiillerdir, dogal olarak bu durum islev ¢esitliligine neden olmaktadir.
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ABSTRACT

Unmanned aerial vehicles (UAVS) are used in many different areas today and provide
significant advantages in various applications. In the agricultural sector, they are used in
different application areas according to their technical features. In plant production, UAVs are
effectively used in tasks such as yield estimation, soil and plant monitoring, weed detection,
water stress analysis, plant nutrition and protection applications, and pollination. In animal
production, UAVs are widely used in applications such as locating, protecting, and counting
animals. UAVs provide easy, fast, and cost-effective data collection. With the developments in
technology, UAVSs have created their own sectors and continue to gain a place in the market.
UAVs, which are allowed to be used by different legal regulations in each country, are
considered the future of sustainable agriculture. In the future, it is predicted that agricultural
applications will be carried out automatically with technological advances and the costs of these
applications will decrease. With the more comprehensive use of UAVSs, productivity in
agriculture will increase, which will positively affect the income that can be obtained. The
purpose of this study is to examine the application areas of UAVSs in agriculture and evaluate
the conditions and opportunities for their widespread use. The main material of the study
consists of the results obtained from previous research on the subject and the statistical data
published by the relevant institutions.

Keywords: Agricultural technology, UAV, drone, precision agriculture, sustainable
agriculture.

1. INTRODUCTION

Today, the modern agriculture understanding has emerged in the agricultural sector, which has
led to the development of various digital technologies as well as smart systems for agricultural
practices and seeks ways to serve the market in an environmentally sustainable manner. Modern
agriculture, which began with precision agricultural technologies and techniques, is also
expressed with similar concepts such as Digital Agriculture, Agricultural Enterprise 4.0/
Agriculture 4.0 and Smart Agriculture. Digital Agriculture aims to modernize the use of modern
technologies, usually digital, such as the Internet of Things (I0T), various types of sensors, data
analysis/data management and robotics in all processes, thus reducing agricultural activities
that require intensive labor and increasing the quality and sustainability of the agricultural
sector (Mendes et al., 2022; Kaplan Evlice et al, 2022).
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The automation of production with information and communication technologies and the
widespread use of the term 10T have initiated the Industry 4.0 process. This system, in which
the use of the internet has increased to ensure controlled production and increase efficiency
with the cooperation of agriculture and technology, has been named as the Smart Agriculture
System or Agriculture 4.0 (Akay, 2018). Today, the environmental impacts of agricultural
production inputs and the pressure to reduce input costs are increasing with developing
technology. The components of this technology include basic systems such as global
positioning systems, geographic information systems, variable rate input application and
remote sensing. The use of these tools in agriculture forms the infrastructure of the data to be
used in precision agriculture, which aims to increase production and quality by acting together
with technology (Aslan et al., 2019; Demirel Atasoy et al., 2019).

Remote sensing was first used for military purposes, but later it began to be used in agricultural
activities to detect soil properties, weeds, diseases and pests. Remote sensing, which is the
determination of different properties of the objects to be detected without any physical contact
with the ground, is one of the technologies used in agricultural activities with the help of
Unmanned Aerial Vehicles (UAVS), one of the Agriculture 4.0 application tools (Arac, 2018;
Akkamis and Caliskan, 2020).

When we say UAVs, defense and security applications come to mind. However, these vehicles
have recently begun to be used in agricultural production areas. The development of UAV-
based remote sensing systems takes remote sensing and precision agriculture one step further.
The use of UAVSs provides great opportunities to obtain field data easily, quickly and cost-
effectively (Reis, 2014; Tekin et al., 2015; Akkamis and Caliskan, 2020).

UAVs are used in agricultural areas and show different applications according to the
agricultural products grown (Comert et al., 2012). In plant production, it provides great
opportunities to obtain field data easily, quickly and cost-effectively (Tekin and Fornole, 2019).
In animal husbandry, it is used in areas such as counting, detection and management, and health
control (Toret and Sogiit, 2022).

UAV-based IoT technology is considered the future of remote sensing in precision agriculture.
UAVs are used not only in data collection processes but also in variable rate application to the
desired area in the field thanks to their autonomous and programmable capabilities (Bozdogan
etal., 2016).

2. PURPOSE AND METHODS

The purpose of this study is to examine the application areas of UAVs in agriculture and
evaluate the conditions and opportunities for their widespread use.

The main material of the study consists of the results obtained from previous research on the
subject and the statistical data published by the relevant institutions.
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3. RESULTS AND DISCUSSION
3.1 Definition and Classification of UAVs

UAVs are unmanned aircraft that are not piloted and can be remotely controlled or fly

autonomously according to a pre-programmed flight plan or based on more complex dynamic
automation systems (Huang et. al., 2013).

UAVs and drones are two different types of unmanned flight. UAVs can autonomously follow
a specific flight plan, while drones are usually controlled by remote control. Although these
terms are used interchangeably, the term UAV is a general title that covers all unmanned aerial
vehicles. Since UAVs generally have a more complex structure, their installation cost is higher
than drones. In contrast, drones are lower cost and can be used immediately when purchased
with only their equipment. The lower purchase cost of drones, ease of use, and practicality in

agricultural applications are the main reasons why they are preferred in agriculture (Ozgiiven,
2020).

The growing interest in UAVS in recent years has led to the strong emergence of various types
of aircraft with varying configurations and components in terms of shape and size. UAVs are
divided into four types: single-rotor, multi-rotor, fixed-wing, and hybrid as shown in Figure 1.

= gt

B

(=] (=] (=] (=1 (=)

s D) = = T
= a8 ‘ﬁ\ \!” /g-\

‘ 1 o

Figure 1. Different Categories of UAVS.
Source: Adoni et al., 2023.

Although there is no specific standard for the classification of UAVSs, they can be classified
according to their different purposes of use, technical features, control system, flight range and
altitude, and wing structure (Akkamis and Caliskan, 2020).

According to their purpose of use, UAVs are divided into two main categories: civil and
military. Civil UAVs are generally used in areas such as agriculture, environmental monitoring,
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disaster management, logistics, and media. In military applications, they are examined in three
parts as land, air, and sea applications (Yigit et al., 2018).

According to their technical specifications, UAVs can be classified according to criteria such
as maximum take-off weight, range, endurance in the air, and maximum altitude. According to
these criteria, it is possible to divide them into four main groups: Micro/Mini UAVSs, Tactical
UAVs, Strategic UAVs, and Special Mission UAVs (Yigit et al., 2018; Akkamis and Caliskan,
2020).

According to the control system, UAVs are divided into three main categories: directly
observed, non-conformist autonomous, and compatible autonomous. Directly observed UAVs
are controlled by the operator, while non-conformist autonomous UAVs operate completely
independently. Compatible autonomous UAVs can operate autonomously with certain
commands, but are also open to operator intervention when necessary.

According to flight range and altitude, UAVs are divided into six categories: micro, mini, short-
range, tactical, medium-altitude long-endurance, and high-altitude long-endurance UAVSs.

According to the wing structure, fixed-wing UAVs are preferred for their simpler structures,
ease of maintenance and repair, and long flight durations, while mobile-wing UAVs are used
in certain missions due to their greater maneuverability (Tiirkseven et al., 2016).

3.2 Level of Utilization of UAVs in the World and Tiirkiye

UAVs have started to develop at a faster pace, especially since 1990, after a gradual
development of 100 years (Yigit et al., 2018). The increase in the number of enterprises
producing and selling in this field and the investment made in the sector have created a sector.
Economic activities in this sector have been called the "drone economy”. UAVs continue to
exist as a rapidly growing technology worldwide. Technology giants such as the USA,
European Union countries, China and Japan in particular play a leading role in the development
of UAV technology.

Many countries in the world have begun to invest in smart agricultural technologies for the
sustainability of agriculture. Pioneer countries such as the Netherlands, Israel and Taiwan have
already grasped the importance of sustainable agriculture and have begun to actively use
agricultural technologies (Demirel Atasoy et al., 2019).

According to research conducted by Anderson in 2014, the unmanned helicopter developed by
Yamabha is the first UAV model developed for agricultural purposes. In 2014, the Massachusetts
Institute of Technology observed that "Agricultural Unmanned Aerial Vehicles" were ranked
first among the 10 groundbreaking technologies (Evlice et al., 2022).

Taiwan has a leading position in the Asian market in the use and production of UAVS. It
integrates this technology with other innovations such as irrigation systems, solar panels and
loT.
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In Germany, the University of Bonn is developing data management systems to analyze plant
populations with UAVs and tractor-mounted cameras as part of the “Crop Monitoring” project
(Cilesiz and Karakoy, 2022).

Smart agriculture is a sector in Tiirkiye where farmers, private sector technology companies,
unions and cooperatives, public institutions and universities contribute. Companies contribute
by using appropriate computer technologies, drones, sensors and similar information
technologies at every stage from the production stage to harvesting and processing technologies
of smart agriculture applications.

Tiirkiye is among the countries that have taken important steps in UAV technology. According
to the data of the General Directorate of Civil Aviation (GDCA) as of the end of June 2023,
there are 68,426 registered drones in Tirkiye. The number of registered UAV pilots was
determined as 1,440,867 (GDCA, 2024). The size of Tiiriye's drone market is around US$ 30
million (Yesilay and Macit, 2020).

The use of UAVSs in agriculture is increasing in Tirkiye and this situation is in line with the
Ministry of Agriculture and Forestry’s goals of utilizing technological and digital processes.
The Ministry uses various systems such as Geographic Information Systems (GIS), Integrated
Administration and Control System (IACS) and Agricultural Information Systems (AIS) to
improve various agricultural practices and increase efficiency. These systems provide a wide
range of functionality from processing satellite images to automation of agricultural production
and recording systems.

Among the projects that encourage the use of UAVs in agriculture is the “Image-Based
Precision Agriculture Applications Project” carried out with ASELSAN’s ARI-1 Rotary Wing
Unmanned Aerial System. In this project, UAVs help farmers and agricultural enterprises make
better decisions by collecting important data about the condition of the soil and agricultural
activities quickly and effectively. In addition, after this infrastructure is established, UAVs are
planned to be used in other applications such as damage detection within the scope of
agricultural insurance (Demirel Atasoy et al., 2019). The use of UAVSs in agriculture in Turkey
is creating a transformation in the agricultural sector by providing producers with faster, more
accurate and sustainable agricultural applications.

3.3 Utilization Areas of UAVs

The development of UAVS, like many other technological advances, began with military
purposes. The first UAV was flown in 1916 for military purposes. Since the 1950s, UAVs have
been used for civilian purposes.

However, with their increasing popularity, technological advancements and awareness among
the people in industry and research, their applications are no longer limited to military
applications. As seen in Figure 2, some of the different applications where UAVs are used today
are rescue operations, saving lives, agriculture and farming, building structures, pipeline
inspections, delivering goods and medical supplies, video capturing and filming and surveying.
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Figure 2. Application of UAVSs in Various Areas
Source: Alladi et al., 2020.

Today, UAVs provide significant advantages for various applications by providing the
opportunity to be used in many different areas. For large-scale mapping, UAVs contribute to
the creation of high-resolution maps by providing orthophoto images over a wide range of areas,
from archaeological sites to urban areas and even small islands.

In archaeological sites, UAVs are frequently used to monitor excavations, create digital terrain
and elevation models, and produce orthophoto images and digital maps. They are also used in
forest areas to monitor insects, prevent illegal tree cutting, observe post-fire areas, and
determine tree characterizations. In disaster management, they provide opportunities for
damage assessment and rapid and effective assessment of the situation (Comert et al., 2012).

The agricultural sector is one of the areas where UAVs benefit the most. UAVs are used for
precision farming technologies in agriculture, which increases efficiency. UAVs are used
especially for the detection and control of plant health, irrigation methods, the amount of pests
and crop status.

3.4 Utilization of UAVs in Agricultural Applications
3.4.1 Remote Sensing

Images obtained from a certain height by remote sensing in the fields are analyzed with image
processing methods and the results are interpreted. Different applications in this field are
mentioned below.

3.4.1.1 Yield and Biomass Estimation

Estimating crop yield before harvest and during growth stages is important for farmers and
researchers to evaluate field management and crop performance. Yildiz (2024) determined the
relationships between the data obtained by UAV-based remote sensing system equipped with
multispectral cameras and the data obtained from cotton yield and plant growth measurements
using Normalized Difference Vegetation Index (NDVI) with correlation analysis. Devia et al.
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(2019) presented a high-efficiency method for aboveground biomass estimation in rice in their
study. They modeled the relationship of vegetation indices to estimate the biomass of a specific
crop area using UAV. The method was calibrated using a minimum 1 linear meter sampling
area of the crop.

3.4.1.2 Soil and Plant Monitoring

Examining the soil and plant conditions is important to prevent future negative effects or to
intervene early. Pijl et al. (2020) evaluated the formation of spatial erosion patterns in a steep-
slope vineyard application in northern Italy. UAV provided high-resolution data for a GIS-
based erosion model on topography and land use. The study has become an example for
evaluating the erosion risk that should be considered in the design and management of steep-
slope vineyards. Turner et al. (2011) developed a UAYV that can collect hyper-resolution visible,
multispectral and thermal images for Precision Viticulture applications. In this way, vegetation
indices related to the vitality and health of the vineyard can be calculated. Tetila et al. (2017)
proposed a vision system to detect leaf diseases in soybeans in the field using images taken by
the UAV.

3.4.1.3 Weed Detection

Weeds can cause a decrease in production in any crop. Thanks to UAV, these weeds can be
detected and measures can be taken to control them. Mateen and Zhu (2019) used the Object-
Based Image Analysis (OBIA) algorithm to detect weeds in wheat fields. They used RGB and
Multispectral images taken by the UAV at an altitude of 30-60 m to obtain the images.

3.4.1.4 Water Stress Analysis

Precise irrigation applications can be made thanks to UAV. With UAV data, the water status of
the land can be determined with certain indices and irrigation can be done according to this
status (Akkamis and Caliskan, 2020). Effective monitoring methods for crop water stress are
required to ensure a sensitive balance between crop and water. Zhang et al. (2019) used high-
resolution multispectral images taken with UAV to map maize water stress status and monitor
its spatial variability at a farm scale to evaluate the applicability of the data in mapping maize
water stress status at different growth periods and different irrigation levels.

3.4.1.5 Herd Management in Livestock

In animal husbandry, UAVs are used to detect lost animals, protect them from wild animals,
and provide control (Toret and Sogiit, 2022). Xu et al. (2020) aimed to detect and count farm
animals in their study. They took videos of cattle in the open area to create their dataset. They
obtained a large number of images by capturing still frames from the videos. Then, they
processed the images with the Mask R-CNN application (Ozgiiven et al., 2022).

3.4.2 Aerial Spraying

In addition to remote sensing, UAVs are also used in some agricultural applications such as the
following, thanks to their spraying ability.
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3.4.2.1 Plant Nutrition and Plant Protection

Application of agricultural pesticides and chemical fertilizers by human effort causes adverse
effects on human health. In agriculture, human labor is replaced by technologies such as UAVS,
which also contribute to crop efficiency and quality (Banpurkar et al., 2021). In their study,
Kharim et al. (2019) used low-altitude UAV aerial spraying in rice growing, spraying organic
liquid fertilizer at different spraying speeds and using UAVSs flying at different flight speeds at
a fixed altitude. Li et al. (2021) conducted a study evaluating UAVs as a pesticide application
method in the protection of almond.

3.4.2.2 Artificial Pollination

Pollen is distributed naturally, but with the decline of honeybees around the world, agricultural
areas may experience a lack of pollination (Bolat and Avan, 2021). Mazinani et al. (2022)
designed a four-rotor UAV for artificial pollination of walnut trees in their study. The robot
was designed to release pollen onto walnut trees.

3.5 Legal Regulations and Rules Regarding UAVs

Uncontrolled drone flights can pose a threat to air flights and transportation, as unmanned aerial
vehicles (UAVS) are new airspace objects that pose potential risks to other airspace users and
third parties on the ground. For this reason, an increasing number of countries are making
regulations to minimize the risk (Tobor et al., 2017).

Although each country has different legal regulations, there are some rules that are common
worldwide. Regulations can be divided into recreational and commercial activities. There are
fewer restrictions on recreational UAV use. The most common maximum height for drones is
300-400 ft. or 120 m. In Europe, privacy, security and data protection issues are also considered
within the regulation. Three categories are defined: open, specific and certified. Most
agricultural UAVs are in the “open” category for vehicles with a maximum take-off weight of
less than 25 kg (Del Cerro et al, 2021).

The “Unmanned Aircraft Systems Instruction (UAV-IAV)” regarding civil UAVs to be
operated or used in Turkish airspace has begun to be implemented on February 22, 2016. The
instruction includes the import, sale, registration and recording of unmanned aerial vehicle
systems, ensuring airworthiness, the qualifications required of the people who will use the
systems, air traffic services and UAV operations and procedures and principles (Evlice et al.,
2022).

According to the general rules of flying drones in Tiirkiye, those who want to fly drones
weighing more than 500 grams must register with state institutions. Drones cannot fly over 120
meters and cannot weigh more than 4 kg (Anonymous, 2024).

4. CONCLUSION

With the introduction of 5G technology, internet access will be possible everywhere, including
rural areas. Autonomous and smart drones, robots and machines will be able to work together
by establishing real-time communication. Developments in image processing, machine

CONFERENCE BOOK Academy Global Publishing House 236




 CONFERE,
& 5,

WCADE
M,rq/
8
T

uuuuuuuuuuuuuuuuuuuu

learning, deep learning and artificial intelligence techniques will enable the emergence of
advanced expert systems in agriculture. These systems will be able to automatically perform
agricultural applications. In the future, plant disease detection will be done by autonomous
drones and robots, and expert systems will be able to apply pesticides to designated areas. These
predictions are partially realized applications (Ozgiiven et al., 2022). In the coming years,
UAVs equipped with advanced designs, sensors and algorithms will be more adaptable to
agricultural uses to increase crop management and production efficiency. Thanks to rapid
advances in energy technologies, UAVs powered by biofuels and electricity will be able to
monitor agricultural areas for long periods at low altitudes.

As a result, UAVs are a correct and fast tool for achieving the goals of sustainable agriculture.
Today, developing technology provides easy access to UAVs and increases their development
and recognition. This increase in interest and demand is giving birth to a new sector. UAVs
provide faster and lower-cost data compared to satellites and airplanes. UAVs provide many
advantages in agricultural production. However, the suitability of use varies according to the
width of the land. In the future, it is expected that the costs of UAV systems will decrease as
technology progresses further. It is aimed to increase efficiency in agriculture, reduce labor use
and increase economic gain with more comprehensive use.
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TURKIYE’NIN KOLONI SAYISI iLE KOLONI BASINA DUSEN BAL VE
BALMUMU URETiMi BAKIMINDAN DEGERLENDIRILMESI

Dr. Ogr. Uyesi Mustafa KIBAR

Siirt Universitesi, Ziraat Fakiiltesi, 0000-0002-1895-019X

OZET

Bu ¢alismanin amaci Tiirkiye’nin 2013-2023 yillar1 arasinda koloni sayisi, isletme sayist ile bal
ve balmumu verimi bakimindan degerlendirilmesidir. Calismada kullanilan veriler Tiirkiye
Istatistik Kurumu (TUIK) sitesinin Hayvancilik Istatistikleri sekmesinden elde edilmis ve Excel
uygulamasinda diizenlenmistir. Calisma sonuglarina gore, Tiirkiye’de isletme basina diisen
koloni sayisi ile koloni basina bal ve balmumu verimi sirasiyla 94 kovan, 13 kg ve 0.52 kg
olarak bulunmustur. Tiirkiye’de koloni ve isletme sayisi ile bal verimi bakimindan ilk sirada
Karadeniz Bolgesi yer alirken, son sirada Gilineydogu Anadolu Bolgesi yer almistir. Ancak
balmumu verimi bakimindan ise Akdeniz Bolgesi ilk sirada yer almasina ragmen son sirada
Giineydogu Anadolu Bolgesi bulunmaktadir. iller bakimindan degerlendirildiginde ise koloni
sayisi, isletme basina diisen koloni sayisi, koloni basina diisen bal ve balmumu verimi
bakimindan sirasiyla Mugla (902332 koloni), Sanliurfa (273 koloni/isletme), Ordu (28 kg) ve
Sivas (1.47 kg) ilk sirada yer almaktadir. Tiirkiye’de tlizerinde durulan yillar arasinda isletme
basina diisen koloni sayisi ile koloni basina diisen bal ve balmumu veriminde sirasiyla %11
artis, %13 azalig ve %33 azalis tespit edilmistir. Sonug olarak, Tiirkiye’de yaklasik son 10 yilda
sadece isletme basina diisen koloni say1s1 bakimindan bir gelisme kaydedilmistir. Ancak koloni
basina diisen bal ve balmumu verimi bakimindan gerileme goriilmiistiir. Bu sonuglar dikkate
almarak, Tirkiye’de iizerinde durulan Ozellikler bakimindan gelisme saglanabilmesi igin
detaylt bir 6n arastirma, egitim, halk elinde islah, suni tohumlama merkezi ve sonuglarin

degerlendirilmesi hususlarina dikkat edilmelidir.

Anahtar kelimeler: Koloni, aricilik, bal verimi, balmumu verimi, 1slah
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EVALUATION OF TURKIYE IN TERMS OF NUMBER OF COLONIES, HONEY
AND BEESWAX PRODUCTION PER COLONY

ABSTRACT

The aim of this study is to evaluate Tiirkiye in terms of the number of bee colonies, the number
of beekeeping farms, honey yield and beeswax yield between 2013 and 2023. The data used in
the study was obtained from the Livestock Statistics tab of the Turkish Statistical Institute (TSI)
website and organized in the Excel application. According to the results of the study, the
number of bee colonies per farms and the honey and beeswax yield per colony in Tiirkiye were
94 colonies, 13 kg, and 0.52 kg, respectively. While the Black Sea region ranks first in terms
of the number of colonies, the number of beekeeping farms and honey yield in Tiirkiye, the
Southeastern Anatolia Region ranks last. However, the Mediterranean Region ranks first in
terms of beeswax yield, the Southeastern Anatolia Region ranks last. When evaluated in terms
of provinces, Mugla (902332 colonies), Sanliurfa (273 colonies/enterprise), Ordu (28 kg) and
Sivas (1.47 kg) rank first in terms of the number of colonies, the number of colonies per farms,
honey yield and beeswax yield per colony, respectively. In Tirkiye, between the years
analyzed, the number of colonies per farm, honey yield and beeswax yield per colony increased
by 11%, decreased by 13% and decreased by 33%, respectively. As a result, in Tiirkiye, there
has been an improvement only in the number of colonies per farm in the last 10 years. However,
there has been a decline in honey yield and beeswax yield per colony. Considering these results,
in order to achieve improvement in the traits considered in Tiirkiye, a detailed preliminary
research, training, breeding by the public, artificial insemination center and evaluation of the

results should be considered.

Keywords: Colony, beekeeping, honey yield, beeswax yield, improvement

1. GIRIS

Bal arilar1 (Apis mellifera), bal, balmumu, ar siitii, propolis ve ar1 zehri gibi degerli iiriinlerin
yani1 sira bitkilerin tozlastirilmasi acisindan 6nemli bir organizmadir. Ar yetistiriciligi
baslangicta yiiksek sermaye ve arazi gerektirmeyen kirsal kesimdeki insanlar igin yiiksek
potansiyele sahip siirdiiriilebilir bir faaliyettir (Gratzer ve ark., 2021). Ancak siirdiiriilebilirligin

saglanmasi ise isletmenin verimliligine bagli olarak degismektedir. Ar1 isletmelerinde, igletme
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basina diisen koloni sayisi, koloni basina bal ve balmumu verimi basta olmak iizere verimliligi
etkileyen faktorler siirdiiriilebilirlik iizerine dogrudan etkilidir. Semerci (2017) Tiirkiye’de
ariciligin onemli bir gelir kaynagi olmasina ragmen arzu edilen seviyeye ulagsmak i¢in koloni
basina verimin yiikseltilmesi ve pazarlama stratejilerinin gelistirilmesi gerektigini bildirmistir.
Bir diger aragtirmada, Arjantin’de soya fasulyesi ekim alani ile bal verimi ve toplam bal iiretimi
arasinda onemli negatif iliskilerin oldugu ve bu nedenle endiistriyel tarimin aricilik iizerinde
olumsuz bir etkisinin oldugu belirtilmistir (de Groot et al., 2021). Campbell ve ark. (2020)
ariliklardan elde edilen bal iiretiminin yillara gore degistigini ve bu degisikligin yetistiricinin
koloni sagligi ve bal verimini yonetme becerisini etkiledigini bildirmistir. Kuvanci ve ark.
(2017) Dogu Karadeniz Bolgesi’nde yaptig1 aragtirmada isletme basina koloni sayisinin 101.56
koloni oldugu ve en yiiksek koloni basma bal veriminin Ordu (38.54 kg/koloni) ilinde elde
edildigini bulmustur. Kutlu (2014) Gaziantep ilinde 51-100 koloniye sahip aricilarin (12 kg)
<50 koloniye sahip olan aricilara (7 kg) kiyasla koloni basina daha yiiksek bal verimi elde
ettiklerini bildirmistir. Ayni1 arastirici ar1 yetistiricilerinin yas ortalamasi bakimindan da koloni
basmma bal verimi arasinda farkliliklarin oldugunu belirtmistir. Literatiir arastirmalari
incelendiginde, mevcut calismada tizerinde durulan koloni sayisi, isletme basina diisen koloni
sayisi, koloni basma diisen bal ve balmumu verimi iizerine bir¢ok faktoriin etkili oldugu
anlagilmaktadir. Bu nedenle, belli donemlerde il, bolge ya da iilke genelinde mevcut durumu
belirlemeye yonelik yapilacak calismalar onemlidir. Bu hususlar dikkate alinarak, mevcut
calismanin hipotezi iizerinde durulan 6zellikler bakimindan son 10 yilda Tiirkiye genelindeki

degisikleri ortaya ¢ikarmak olarak diistiniilmiistiir.

Bu calismanin amaci Tiirkiye’de 2013-2023 yillar1 arasinda koloni sayisi, isletme sayisi,
isletme basina diisen koloni sayisi, bal ve balmumu veriminin genel ve bolgeler bazinda

degerlendirilmesidir.

2. YONTEM

Calismada kullanilan veriler, Tiirkiye Istatistik Kurumu (TUIK) web sitesinden elde edilmistir.
Bu siirecte sirasiyla Istatistikler, Tarim, Veri Tabanlar1 ve Hayvancilik Istatistikleri sekmeleri
takip edilmistir (TUIK, 2024). Bu siirecte 2013-2023 yillar1 arasinda Tiirkiye’de bulunan 81 il
dahil olmak tizere bolgelere ait koloni sayisi, isletme sayisi, bal ve balmumu verimleri ayr1 ayri
diizenlenmistir (Sekil 1). TUIK 2013 yila kadar aricilik yapilan kdy sayist olarak kayit

tuttugundan bu yildan 6nceki kayitlar degerlendirmeye alinmamustir.
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Sekil 1. Tiirkiye’de 2013-2023 yillar1 arasinda bdlgelerin ar yetistiriciligi 6zelliklerine gore

degerlendirilmesi

TUIK ten alinan bu veriler, Microsoft Excel yazilimi kullanilarak sistematik bir bicimde
diizenlenmis ve sayisal analizler yapilmistir. Sayisal analiz siirecinde, Tiirkiye’nin genel
degerleri ile birlikte hem il hem de bolge bazinda verim 6zelliklerine ait veriler elde edilmistir.
Elde edilen verilerden tablolar olusturulmus ve daha anlasilir hale getirmek amaciyla grafiksel
olarak gorsellestirilmistir. Hazirlanan grafikler analiz sonuglarin1 gorsel olarak destekleyecek

bi¢imde tasarlanmustir.

3. BULGULAR

Tiirkiye’de koloni sayist bakimindan 2023 yili, 2013-2023 yillart arasindaki ortalama ve bu
yillar arasindaki yiizdesel degisim verilmistir (Sekil 2). Karadeniz bolgesi hem 2023 yilinda
hem de ortalama olarak %20’lik pay ile ilk sirada yer almistir. Giineydogu Anadolu Bolgesi ise
%9 ve %7’°lik payla koloni sayis1 bakimindan son siradadir. Ancak bu on yillik siiregte koloni
say1s1 bakimindan sadece Dogu Anadolu ve Giineydogu Anadolu bolgelerinde sirasiyla %16
ve %41°lik artis olmustur. Diger bolgelerin koloni sayilarinda farkli oranlarda azalma tespit

edilmistir.

Tirkiye'de koloni sayisi bakimindan bolgelerin paylart

50 41
40
30
2
1

20 18 18 g 20 21 445 17 16
BilEee= BREEa=- :

T e _ i =
10 2023 yih Ortalama (2013-2023) BoM. o
-20 12 10

o O o

mKaradeniz ®WEge ®™Dogu Anadolu ®Akdeniz ®ic Anadolu ™ Marmara ™ Giineydogu Anadolu
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Sekil 2. Tiirkiye’de 2013-2023 yillar1 arasinda koloni sayis1 bakimindan bélgelerin payi.

Tiirkiye’de isletme sayis1 bakimindan 2023 yili, 2013-2023 yillar1 arasindaki ortalama ve bu
yillar arasindaki yiizdesel degisim verilmistir (Sekil 3). Koloni sayisina benzer sekilde
Karadeniz Bolgesi isletme sayist bakimindan 2023 yili ve 2013-2023 yillar1 arasinda %25 ve
%27’lik payla ilk sirada yer almigtir. Bu donemlerde yine koloni sayisina benzer sekilde en
diisiik pay Giineydogu Anadolu Bolgesi’ne ait olmustur. Son 10 yillik siliregte isletme sayisi
bakiminda degisim degerlendirildiginde ise Giineydogu Anadolu Bolgesi basta olmak iizere

Dogu Anadolu, Marmara, Ege ve Akdeniz Bolgelerinde artis, Karadeniz ve I¢ Anadolu

Bolgelerinde ise azalis tespit edilmistir.

Tirkiye'de isletme sayis1 bakimidan bdlgelerin paylari

100 92
50 27
25 16 13 13 13 13 4 14 13 14 13 14 ¢ 19 14 5 4
0 Emenn- Hemmmwm_ (| [
2023 yili Ortalama (2013-2023) N Degisim (%).
-17 -22
-50

m Karadeniz ®mDogu Anadolu ®mMarmara m Ege m Akdeniz ®mi¢ Anadolu ® Giineydogu Anadolu

Sekil 3. Tirkiye’de 2013-2023 yillar1 arasinda igletme say1s1 bakimindan bolgelerin payi.

Tiirkiye’de bal verimi bakimindan 2023 yil1, 2013-2023 yillar1 arasindaki ortalama ve bu yillar
arasindaki yiizdesel degisim verilmistir (Sekil 4). Koloni sayist ve isletme sayis1 bakimindan
hem 2023 hem de 2013-2023 yillar1 arasinda en yiiksek paya sahip olan Karadeniz Bolgesi bal
verimi bakimindan da her iki donemde %24’k payla ilk sirada yer almistir. Yine benzer
sekilde Gilineydogu Anadolu Bolgesi %8 ve %6°lik payla bal verimi bakimindan son siradadir.
Ancak 10 yillik siiregteki degisime bakildiginda Karadeniz, Dogu Anadolu, Marmara, Ig
Anadolu ve Giineydogu Anadolu Bolgelerinde sirasiyla %2, %7, %28, %18 ve %2611k bir artis,
Akdeniz ve Ege Bolgelerinde ise %6 ve %27°lik bir azalig goriilmiistiir.
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Tiirkiye'de bal verimi bakimindan boélgelerin paylari

40 28 26
24 9 4 , 24 1920 ; 8
0
2023 yih Ortalama (2013-2023) 6D (%)
-20
40 -27

m Karadeniz mAkdeniz mEge ®Dogu Anadolu ®Marmara ®ic Anadolu M Giineydogu Anadolu

Sekil 4. Tiirkiye’de 2013-2023 yillari arasinda bal verimi bakimindan bolgelerin payi.

Tiirkiye’de balmumu verimi bakimindan 2023 yil1, 2013-2023 yillar1 arasindaki ortalama ve bu
yillar arasindaki yiizdesel degisim verilmistir (Sekil 5). Balmumu verimi bakimindan elde
edilen sonuglar koloni ve isletme sayisi ile bal veriminden farkli bulunmustur. Balmumu verimi
bakimindan 2023 ve 2013-2023 yillar1 arasinda en yiiksek paya Akdeniz Bdlgesi sahip
olmustur. Bu donemlerde en az balmumu iiretimi yapilan bolge ise Giineydogu Anadolu
Bolgesidir. Son 10 yillik siiregte balmumu iiretiminde Dogu Anadolu ve I¢ Anadolu

Bolgelerinde sirastyla %66 ve %41°lik bir artis, diger bolgelerde ise farkli oranlarda azalma

gorilmiistiir.
Tirkiye'de balmumu verimi bakimindan bolgelerin paylari
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Sekil 5. Tiirkiye’de 2013-2023 yillar1 arasinda balmumu verimi bakimindan bélgelerin payi.

Tiirkiye’de 2013-2023 yillar1 arasinda isletme basina diisen koloni sayisi ile koloni bagina diisen
bal ve balmumu verimine ait degerler ve bu siirecteki degisim oranlar1 yilizdesel olarak
verilmistir (Sekil 6). Buna gore, Tiirkiye’de 2013 yilinda 83.09 koloni/isletme 2023 yilinda
91.88e yiikselmistir. Bu yillarda ortalama isletme basina diisen koloni sayis1 94 koloni olarak

belirlenmistir. Son 10 yillik siirecte isletme basina diisen koloni sayis1 %11 artis gostermistir.
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Koloni bagina diisen bal verimi bakimindan ise 2013 yilinda 14.26 kg/koloni olan bal verimi
2023 yilinda 12.45 kg/koloni olarak belirlenmistir. Son 10 yillik siirecte koloni basina diisen
bal verimi %13 azalmis ve ortalama 13 kg/koloni olarak tespit edilmistir. Bal verimine benzer
sekilde balmumu verimi bakimindan da bu donemlerde %33’liikk bir azalma meydana gelmis ve

ortalama koloni bagina balmumu verimi 0.52 kg olarak belirlenmistir.

Tiirkiye’de 2013-2023 yillar1 arasinda isletme biiyiikligi
ve verimliliginin degisimi

94
110.00 83.09 91.88
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12.45
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iggg 14.26 0.64 0.43 |
B T T R e &\\& -13
3000 AR AT AT R AT R T R R S
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g
@ [s]etme basina diisen koloni sayisi == K 0loni bagina diigen bal verimi (kg)

e K 0loni basina diisen balmumu verimi (kg)

Sekil 6. Tiirkiye’de 2013-2023 yillar1 arasinda isletme basina diisen koloni sayist ile koloni

basina bal ve balmumu veriminin degisimi.

Tiirkiye’de 2013-2023 yillar1 arasinda koloni sayisi, isletme basina diisen koloni sayisi, koloni
basina diisen bal verimi ve koloni basina diisen balmumu bakimindan ilk siralardaki iller
verilmistir (Sekil 7). Koloni sayis1 bakimindan ilk siradaki iller sirasiyla Mugla, Ordu, Adana
ve Mersin olmustur. Isletme basina diisen koloni sayis1 bakimindan ise sirastyla Sanliurfa,
Bitlis, Van/Ordu ve Bingol ilk siralarda yer almistir. Koloni basina bal verimi en yiiksek olan
iller ise sirastyla Ordu, Adana, Canakkale ve Kocaeli’dir. Koloni basina diisen balmumu verimi

bakimindan ise Sivas, Burdur, Canakkale ve Van en yiiksek bulunmustur.
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Tiirkiye’de 2013-2023 yillar1 ortalamasina gore baz baz an yetistiriciligi
ozellikleri bakimindan ilk siralarda yer alan iller

Isletme basma . .
Koloni sayisi diisen koloni Koloni basina Koloni basina
bal verimi balmumu verimi
sayist
| | 1.Mugla | 1. Sanlrfa | | 1.0Ordu | 1. Sivas
(902.332) (273) (28kg) (1.47kg)
| | 2.0rdu | | 2.Bitlis | | 2.Adana | | 2.Burdur
(571.277) (210) (23kg) (0.99kg)
3.Adana 3. Van/Ordu 3. Canakkale 3. Canakkale
(472.032) (202) (21kg) (0.98kg)
| | 4. Mersin | | 4.Bingol | | 4.Kocaeli | | 4.Van
(276.212) (201) (19kg) (0.95kg)

Sekil 7. Tiirkiye’de 2013-2023 yillar1 arasinda koloni sayisi, isletme basina diisen koloni

sayist ile bal ve balmumu verimi bakimindan ilk siradaki iller.

4, SONUC, TARTISMA VE ONERILER

An yetistiriciligi, Uretilen degerli Uriinler ile birlikte bitkilerin tozlasmasinda sagladig: katki
nedeniyle onemli bir tarimsal faaliyettir. Bu faaliyetin siirdiiriilebilirligi ise isletmelerin en
azindan ekonomik verim seviyesine sahip olmasi ile miimkiin olmaktadir. Bunun saglanmasi
bazi politikalar ile birlikte isletmelerin verimliligi ile yakindan ilgilidir. Ar isletmelerinde,
isletme basina diisen koloni sayisi ile koloni basina diisen bal ve balmumu verimi
stirdiiriilebilirlik tizerine dogrudan etkili faktorlerdir. Parlakay ve ark. (2008) Tiirkiye’nin flora
ve ekoloji bakimindan aricilik potansiyelinin ¢ok yiiksek oldugunu ancak bu potansiyelin ortaya
cikarilmadigini bildirmistir. Campbell ve ark. (2020) koloni basina potansiyel bal verimini
tahmin etmek amaciyla hava durumu ve uydu verilerinin makine 6grenimi ile entegrasyonunun
onemli bir model olabilecegini bildirmistir. Abac1 ve ark. (2020) calismasinda Tiirkiye’de
yetistirilen koloni sayisinin 2018 yilina oranla 2019 ve 2023 yillarinda sirasiyla %1.3 ve %7.4,
bal veriminin ise %2.77 ve %3.12 artacagini tahmin etmislerdir. Mevcut arastirma sonuglarina
gbre, arastiricilarin belirttigi koloni sayisindaki artislarin Dogu Anadolu, i¢ Anadolu ve
Giineydogu Anadolu Bolgelerinde gerceklestigi tahmin edilmektedir. Oriik ve ark. (2022) Siirt
ilinde isletme basina ortalama 222.25 koloninin diistiigiinii ve koloni basina bal veriminin ise

8.31 kg (siizme+petek) oldugunu tespit etmislerdir. Bu sonuglar koloni basina bal verimi
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bakimindan mevcut ¢alismada belirlenen ilk siradaki illere kiyasla daha diisiiktiir. Esen ve
Ozbakir (2023) Sanliurfa ilinde koloni sayis1 ve tecriibenin koloni basa bal verimi iizerine
etkili faktorler oldugunu ve 1-150 koloniye sahip isletmecilerin (27.49 kg/koloni) >351
koloniye sahip isletmecilere (25.86 kg/koloni) gore koloni basina daha yiiksek bal iirettiklerini
bildirmisglerdir. Mevcut ¢calisma sonuglarina gére Sanliurfa koloni sayisi bakimindan ilk sirada
yer almasina ragmen koloni bagina bal verimi bakimindan ilk 4’te yer almamistir. Bu bakimdan
Esen ve Ozbakir (2023) ile farklidir. Sanlwrfa ilinde yapilan anket sonucunda elde edilen bu
degerler ile mevcut calisma sonuglar dikkate alindiginda, il igerisinde ¢ok farkli iiretim
degerlerine sahip isletmecilerin oldugu anlagilmaktadir. Bununla ilgili olarak, il, bolge hatta
ilke genelinde iyiye dogru bir trendin baslatilmasina yonelik yapilacak calismalar bu
farkliliklarin pozitif yonde degismesine neden olacaktir. Mevcut arastirma sonuglart ile literatiir
dikkate alinarak Tirkiye’de bulunan ari isletmelerinde verimliligin artirilmasi amaciyla

hazirlanan oneriler Sekil 8’de 6zetlenmistir.

ONERILER

DETAYLI BiR ON ARASTIRMA
EGITIM

HALK ELINDE ISLAH

SUNI TOHUMLAMA MERKEZI

DEGERLENDIRME

Sekil 8. An yetistiriciliginde siirdiiriilebilirligin saglanmasi amactyla bazi 6neriler.

Sekil 8’e gore, oncelikle onerilerin merkezinde yer alan detayli bir 6n arastirmanin yapilmasi
gerektigi ortaya ¢ikmaktadir. Bu 6n arastirma Tiirkiye’nin farkli illerinde ar1 yetistiriciligi ve
verim miktar ile sinirli kalmayip Avrupa kapsaminda da yapilabilir. Elde edilen veriler dikkate
alinarak aricilik yapan isletmecilere halk elinde 1slah projesi ile ilgili egitim verilebilir. Projeye
katilmak istemeyen yetistiricilere ise en azindan seleksiyon hakkinda genel bilgilerin verilmesi

gerekmektedir. Gerekirse projeye katilimi tesvik etmek i¢in maddi destek verilebilir. Projeye
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dahil olan isletmecilerden kolonileri ile ilgili detayli bilgiler (kislama yetenegi, uysallik, bal
verimi, balmumu verimi, kralige arinin dogum yili, sezona baslama ve bitirme giicii, hastaliklara
dayaniklilik ile ilgili hijyenik davranis testleri uygulanabilir gibi) siirekli olarak toplanabilir.
Veriler toplandik¢a analiz edilmeli ve elde edilen sonuglarda genetik ve g¢evrenin payi
hesaplanabilir. Bu agamada kurulan suni tohumlama merkezinde segilecek kolonilerden erkek
arillarin spermleri (aym1 zamanda depolanacak) suni tohumlamada kullanilabilir. Yine aym
sekilde secilen kolonilerden ana ar1 ve erkek ar1 iiretimi yapilarak suni tohumlamada
kullanilabilir. Bu sekilde suni tohumlama ile elde edilen kralige arilar yetistirilmeli ve verimleri
kontrol edilmelidir. Bagartya ulasilan kolonilerden iiretim yapilarak bal ve balmumu verimi
artirilabilir. Isletme basina diisen koloni sayisinin artirilmasi amaciyla ise devlet politikalari
etkin rol oynayabilir. Ar yetistiricilerine sahip olduklar1 koloni sayisina gore oransal bir destek
sunulabilir. Isletme basin diisen koloni sayis1 arttikga destek miktar1 artirilabilir. Ancak bu
uygulamada isletmede bulunan kolonilerin mutlaka kontrol edilmesi gerekmektedir. Koloni
basina diisen ¢erceve sayisi da bir diger destek miktarini etkileyen faktor olabilir. Koloni bagina
diisen cerceve sayist ile koloni giicii ve verimler arasindaki pozitif korelasyon dikkate alinarak
destek miktarlar1 belirlenebilir. Bununla birlikte yeni farkli faktorlerde dikkate alinarak destek
katsayilar1 olusturulabilir. Ayrica koloni basina diisen ¢ergeve sayisinin belirlenmesi zorlugunu

asmak amaciyla da yeni teknolojiler gelistirilebilir.
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TURKIYE’DEKi EMINIUM (BLUME) SCHOTT CINSIi (ARACEAE) UZERINDE
YAPILAN BIYOSISTEMATIK CALISMALAR

Prof. Dr. Hasan AKAN
Harran Universitesi, - https://orcid.org/0000-0002-3033-4349

OZET

Eminium cinsi Araceae (Yilanyastigigiller) familyasina baghdir. Daha ¢ok daha kirag yerlerde yetisir.
Anavatani Tiirkiye, Iran, Irak, Israil, Misir, Suriye, Afganistan, Tacikistan, Kazakistan, Ozbekistan ve
Tirkistan’dir. Tiirkiye Florasinda Eminium cinsini 6zellikle tuber ve yaprak yapisi, skap, apendiks ve
petiol dzelliklerine gore siniflandirmistir. Diinyada 7 takson ile temsil edilen Eminium cinsi Tiirkiye’de
6 taksonla temsil edilmektedir. Bu ¢alismada Eminium cinsi {izerinde yapilan Biyositematik ¢aligmalara
yer verilmistir.

Anahtar Kelimeler: Eminium, Araceae, Tiirkiye

BIOSYSTEMATIC STUDIES ON THE EMINIUM (BLUME) SCHOTT GENUS (ARACEAE)
IN TURKEY
ABSTRACT
The genus Eminium belongs to the Araceae family. It grows mostly in more steppic places. Its homeland
is Turkey, Iran, Iraqg, Israel, Egypt, Syria, Afghanistan, Tajikistan, Kazakhstan, Uzbekistan and
Turkestan. The genus Eminium has been classified in the Flora of Turkey, especially according to its
tuber and leaf structure, scape, appendix and petiole features. The genus Eminium, which is represented
by 7 taxa in the world, is represented by 6 taxa in Turkey. This study includes biosystematic studies on
the genus Eminium.

Keywords: Eminium, Araceae, Tiirkiye

GIRIS

Araceae familyasi diinya genelinde 105 cins ve 3300 tiir igerir. Familya bagli liyelerin yaklagik
% 95“i tropikal bolgelerde yayilis gosterir. Habitatlar1 cok cesitlilik gosterir. Daha ¢ok tirmanici, epifit,
helofit ve akuatik hayat formlar1 mevcuttur (Mayo ve ark., 1997). Araceae familyasina bagl ¢ogu tiirler
siis bitkileri 6zelligini de tagir (Kandemir, 2008). Bu familyaya bagli bazi tiirler tibbi 6zellik tasir,
ayrica gida bitkisi olarak da kullanilabilirler. Toksik etkiye sahip olan bazi taksonlar1 da mevcuttur
(Bown, 1988).

Eminium cinsi Araceae familyasina bagli olup, diger aroid liyelerinden farkli olarak daha kirag
yerlerde yetisir. Anavatam Tiirkiye, Iran, Irak, Israil, Misir, Suriye, Afganistan, Tacikistan, Kazakistan,
Ozbekistan ve Tiirkistan’dir (Bown, 1988).

Kronolojik olarak Araceae iizerinde ¢alisma yapan bilim insanlar1 sunlardir: Theophrastos (MO
380-287), Dodoens (1518-85), Tournefort (1656-1708), Linne (1707-78), Jacquin (1727-1817), Vellozo
de Conceicao (1742-1811), Jussieu (1748-1836), Sprengel (1766-1833), Kunth (1788-1850), Schott
(1794-1865), Mill (1984), Tiras (2011), Tiras ve ark. (2012), Cecen ve ark. (2020) ve Yildirim ve ark.
(2023)’dr.

Bu ¢aligmanin amaci iilkemizdeki Eminium cinsi {izerinde yapilan biyostematik ¢aligmalarin
derlenmesidir.
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MATERYAL VE METOT

Bu ¢alismada ¢esitli veritabanlarinin ve yazili kaynaklarin arastirilmasi sonucunda Eminium
(Blume) Schott taksonlar ile ilgili olarak gilinlimiize kadar yapilmis olan ¢aligmalara ulagilmistir. Bu
kapsamda CAB (Commonweath Agricultural Bureaux), Biological Abstract, Index Kewensis,
International Plant Name Index, GBIF (Global Biodiversity Information Facility), Google Scholar gibi
indekslerden ilgili anahtar kelimeler kullanilarak taramalar yapilmistir. Cinse ait bazi taksonlarin
gorselleri ekte verilmistir (Sekil 1-4).

BULGULAR

Ulkemizde bulunan Eminium cinsine ait taksonlar Tablo 1°de verilmistir.

Tablo1: Tiirkiye’de Bulunan Eminium taksonlari

Familya Cins Takson Tiirkce adi
I/Araceae Eminium [E. heterophvllum (Aucher ex Blume) Schott 'Yaman Yilanbacagi
E. rauwolffii (Blume) Schott [Yilanbacas
E. rauwolffii (Blume) Schott var. rauwolffii
E. rauwolffii var. kotschyi (Schott) Riedl

E. spiculatum Kuntze Zilikeraba
E. intortum Kuntze
E

Carpik vilanbacagi
. koenenianum Lobin & P.C.Boyce Yilan{iziimii

EMINIUM CINSi UZERINDE YAPILAN BiYOSISTEMATIK CALISMALAR

Mill (1984): Tirkiye Florasinda Eminium cinsini 6zellikle tuber ve yaprak yapisi, skap,
apendiks ve petiol 6zelliklerine gore siniflandirmastir.

Lobin ve Boyce (1991), Eminium koenenianum taksonunun kromozom sayisini 2n=28 oldugunu
bildirmislerdir.

Kukenov (1999): Eminium taksonlarindan Eminium lehmannii (Bunge) O. Kuntze alkoloid
icerdigini bildirmistir.

Zharylgasina ve ark. (2010): Alkaloids of Eminium lehmannii isimli ¢aligmada ilgili tiirriin
fitokimyas1 aragtirilmustir.

Tiras (2011) Eminium cinsine ait taksonlar morfolojik, anatomik, palinolojik, sitotaksonomik
ve molekiiler 6zelliklerini arastirmistir.

Afifi ve Abu-Dahab (2012): Phytochemical screening and biological activities of Eminium
spiculatum (Blume) Kuntze isimli ¢aligmada ilgili tiiriin biyolojik aktivitesi arastirilmistir.

Yildirim (2018). Eminium cinsini Renkli Resimli Tiirkiye florasi i¢in kaleme almustir.

Cecen ve ark. (2019): Sanlurfa yoresinde dogal Yayilis gosteren Eminium (Blume) Schott
(Araceae Juss.) cinsine ait taksonlarin anatomik ve morfolojik yonden incelenmesi yapilmistir.

Ergun (2021): Determination of fatty acid composition of seed and tuber oils of Eminium
rauwolffii (Blume) Schott var. rauwolffii isimli ¢alismada ilgili taksonun yag asitleri galisilmustir.
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Ergiin (2021): The revision of the genus Eminium of Turkey isimli ¢caligmada Tiirkiye’de
bulunan tiim Eminium tiirlerinin revizyonunu yapmistir.

Demir ve ark. (2021): Wild Tuber Poisoning in a Child: Eminium intortum (Banks & Sol.)
Kuntze—A first case report isimli ¢alismada ilgili tiirlin bir kiz gocugunda zehirlenmeye sebep olan vaka
durumu incelenmistir.

Giiney (2023): Optimization of in vitro micropropagation protocol for Eminium rauwolffii var.
rauwolffii: an ornamental plant with prominent pharmaceutical value isimli ¢alismada ilgili taksonun in
vitro mikrogogaltma protokoliiniin optimizasyonu arastirilmistir.

SONUC ve TARTISMA

Yapilan arastirma sonucunda Diinyada 7 takson ile temsil edilen Eminium cinsi Tirkiye’de 6
taksonla temsil edilmektedir. Bu ¢aligmada Eminium cinsi tizerinde yapilan Biyositematik ¢aligmalara
yer verilmistir.

Yayilis alan1 genel olarak Akdeniz iilkeleridir. Ayrica bu arastirmada kesfedilmeyen yeni
tirler olabilecegi sonucuna varilmistir. Etnobotanik ve ekonomik degeri olan bir bitki grubudur.
Siis bitkisi igeren tiirlere de sahiptir. Toksik etkiye sahip olanlar1 da vardir. Yetistigi tilkelerde, yerel
halklar tarafindan kiiltiirii yapilan ve yenen tiirler bulunmaktadir.

Eminium {izerinde monograf ¢alismasi yapilmamistir. Diinya 6l¢eginde 8 tiir bulunmaktadir.
Tiirkiye’de ise Tiras (2011) tarafindan kapsamli bir yiiksek lisans ¢aligmasi bulunmaktadir. Eminium
spiculatum tiirii ile ilgili verilen bilgilerin detayl arastirilmasina ihtiya¢ duyulmaktadir.

Tiirkiye’de Araceae familyasi yeni yaymlanan Resimli Tirkiye Florasinda 2. Ciltte
yayinlanmistir (Yildirim, 2018). Eminium taksonlarindaki bazi sorunlar ¢oziim beklemektedir.
Toplayicilarin kurutma metodunda sikintilar bulunmaktadir. Resimli Tiirkiye Florasinda Tiirkge
betimler, yayilis haritalar1 ve lokalitelere yer verilmis ayrica bir ¢ok tiiriin ¢izimleri de yapilmistir.
Heniiz iizerinde galigilmasi gereken tiirler bulundugu da belirtilmistir.
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TURKIYE’DEKi ARUM L. CiNSi (ARACEAE) UZERINDE YAPILAN
BiYOSISTEMATIK CALISMALAR

Prof. Dr. Hasan AKAN
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OZET

Arum L. cinsi Araceae (Yilanyastigigiller) familyasina baglidir. Yapilan arastirmalar sonucunda Arum
Tiirlerinin Diinya genelinde 25 taksonu bulunmaktadir. Bunlarin 14 taksonu iilkemizde
dogal olarak yetismektedir. Yayilis alan1 genel olarak Akdeniz tilkeleridir. Etnobotanik ve ekonomik
degeri olan bir bitki grubudur. Siis bitkisi igeren tiirlere de sahiptir. Toksik etkiye sahip olanlar
da vardir. Yetistigi iilkelerde, yerel halklar tarafindan kiiltiirii yapilan ve yenen tiirler bulunmaktadir.
Arum cinsinin bir¢ok taksonu spata ve spadiks’i renkli oldugu i¢in siis bitkisi olarak yetistirilir ve yurt
disina satilir.

Bu ¢alismada, Arum cinsi iizerinde yapilan Biyositematik ¢alismalara yer verilmistir.

Anahtar Kelimeler: Arum, Araceae, Tiirkiye

BIOSYSTEMATIC STUDIES ON ARUM L. GENUS (ARACEAE) IN TURKEY

ABSTRACT

Arum L. genus belongs to the Araceae family. As a result of the research, there are 25 taxa of Arum
species worldwide. 14 of these taxa grow naturally in our Turkey. Its distribution area is generally
Mediterranean countries. It is a plant group with ethnobotanical and economic value. It also has species
that contain ornamental plants. There are also those that have toxic effects. In the countries where it
grows, there are species cultivated and eaten by local people. Many taxa of the Arum genus are grown
as ornamental plants and sold abroad because their spathes and spadixes are colorful.

In this study, biosystematic studies on the Arum genus are included.

Keywords: Arum, Araceae, Tiirkiye

GIRIS

Araceae familyasi diinya genelinde 105 cins ve 3300 tiir igerir. Familya bagli liyelerin yaklagik
% 95“i tropikal bolgelerde yayilis gosterir. Habitatlar1 cok cesitlilik gosterir. Daha ¢ok tirmanici, epifit,
helofit ve akuatik hayat formlar1 mevcuttur (Mayo ve ark., 1997). Araceae familyasina bagli ¢ogu tiirler
siis bitkileri 6zelligini de tagir (Kandemir, 2008). Bu familyaya bagli baz tiirler tibbi 6zellik tasir,
ayrica gida bitkisi olarak da kullanilabilirler. Toksik etkiye sahip olan bazi taksonlar1 da mevcuttur
(Bown, 1988).

Arum taksonlarinin taze olan yaprak ve yumrularinin yenmesi ishal, bulanti, kusma ve kalp ritim
bozukluklarina sebep oldugu bildirilmistir. Yapraklar, idrar kesesi hastaliklarinda ve Anadolu’nun farkli
yorelerinde kurutulup kis mevsiminde besin olarak kullanilir (Alpinar, 1985, 1987). Taze olan yumrular
ise haricen romatizmaya karsi, cilt hastaliklar1 tedavisinde, gogiis yumusatict ve balgam soktiiriicii
olarak kullanilir. Yumrulardan elde edilen tozu hayvanlarin siit verimini arttirdig1 i¢in yiyeceklerine
katilir (Alpinar, 1985). Arum cinsinin bir¢ok taksonu spata ve spadiks’i renkli oldugu icin siis bitkisi
olarak yetistirilir ve yurt digina satilir (Segmen & Leblebici, 1987; Baytop, 1984).

Arum cinsi Araceae (Yilanyastigigiller) familyasina baglidir. Arum tirlerinin diinya

CONFERENCE BOOK Academy Global Publishing House 257




 CONFERE,
& 5,

KCADE,
Ja',rq/
S
T

uuuuuuuuuuuuuuuuuuuu

genelinde 25, Tirkiye’de ise 14 tiirii dogal olarak yetismektedir. En kapsamli ¢aligma P. Boyce
tarafindan yapilmistir. Yayilis alan1 genel olarak Akdeniz iilkeleridir (Boyce,1989).

Kronolojik olarak Araceae iizerinde ¢aligma yapan bilim insanlari sunlardir: Theophrastos (MO
380-287), Dodoens (1518-85), Tournefort (1656-1708), Linne (1707-78), Jacquin (1727-1817), Vellozo
de Conceicao (1742-1811), Jussieu (1748-1836), Sprengel (1766-1833), Kunth (1788-1850), Schott
(1794-1865), Mill (1984), Boyce (1987), Bogner ve Boyce (1989), Lobia ve Boyce (1991), Boyce
(1995), Sen (1995), Bown (2000), Kiling ve ark. (2002), Kiling ve ark. (2002), Lobin ve ark. (2007),
Boyce (2008), Akan ve Balos (2008), Kandemir (2008), Colak ve ark. (2009), Tiras (2011), Tiras ve
ark. (2012), Uguzlar ve ark. (2012), Simsek (2013), Aslantiirk ve Celik (2013), Yildirim ve ark. (2016),
Yildirim ve Altioglu (2016-a), Yildirnm ve Altioglu (2016-b), Atalay ve Yildiz (2020), Cegen ve ark.
(2020) ve Yildirim ve ark. (2023).

Bu calismanin amaci iilkemizdeki Arum cinsi lizerinde yapilan biyostematik caligsmalarin
derlenmesidir.

MATERYAL VE METOT

Bu calismada cesitli veritabanlarinin ve yazili kaynaklarin arastirilmasi sonucunda Arum
taksonlari ile ilgili olarak gliniimiize kadar yapilmis olan ¢aligmalara ulagilmistir. Bu kapsamda CAB
(Commonweath Agricultural Bureaux), Biological Abstract, Index Kewensis, International Plant Name
Index, GBIF (Global Biodiversity Information Facility), Google Scholar, gibi indekslerden ilgili anahtar
kelimeler kullanilarak taramalar yapilmustir.

BULGULAR
Tiirkiye’de Bulunan Arum taksonlari asagida verilmistir (Tablo 1).

Tablo1: Tiirkiye’de bulunan Arum taksonlari

Takson adi Tiirkce adi
A. alpinariae (Alpinar & R.R.Mill) P.C.Boyce Acimanca Yilanyastigi
A. byzantinum Schott Ada mancari Bilakama
A. creticum Boiss. & Heldr. Tirsik pancari

A. cylindraceum Gasp.

A. dioscoridis Sm. var. dioscoridis
A. dioscoridis Sm. var. syriacum Blume

A.dioscoridis var. lucshanii R.R.Mill Yilanbigagi Yilanciiciigi
A. elongatum Steven

A. gratum Schott
A. hygrophilum subsp. euxinum (R.R.Mill) Alpinar

Domuzmarulu Ayimarl
Nivik Ayimarl

Domuz lah
A. hygrophilum subsp. hygrophilum Boiss. ‘ ilr.lm
L . Yilanekmegi
A. italicum Mill.
A. maculatum Gueldenst. ex Ledeb. Kabarcik
/A. megobrebi Lobin, M.Neumann, Bogner &P.Boyce Y1ilanyarpuzu
A. nickelii Schott
A. orientale M.Bieb. Yaldiran
A. rupicola var. virescens (Stapf) P.C.Boyce Dagsorsali
A. rupicola var. detruncatum (C.A.Mey. ex Schott) Tzvelev 5
A. sintenisii (Engl.) P.C.Boyce (Araceae) Kibris yilanyastigi
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ARUM CINSI UZERINDE YAPILAN BiYOSISTEMATIK CALISMALAR

Bedalov ve Hesse (1989): Arum alpinum Schott & Kotschy, A. orientale M.Bieb. subsp. engleri
(Havsskin) Engl., A. jacquemonti Blume, A. conophalloides Kotschy & Schotr, A. palaestinum Boiss.,
A. apulurn (Carano) Bedalov taksonlarinin SEM goériintiileri verilmistir

Boyce (1989): A new classification of Arum with keys to the infrageneric taxa isimli ¢alismada cinse ait
tiiralt1 taksonlar i¢in yeni bir revizyon ve teshis anahtarlar1 sunulmustur.

Grayum (1992): Araceae familyasinin yaklagik 10 cinsinin polen morfolojisi lizerinde ¢alismalar
yapilmustir..

Boyce (1993): The genus Arum isimli kitapta cinsin tam bir revizyonunu vermektedir. Cinsin tarihi,
morfolojisi, anatomisi, kimyasi, sitolojisi, tozlagmasi, ekolojisi, yetistirilmesi ve taksonomisi ile ilgili
boliimler verilmistir. Buna gore diinya genelinde 25 Arum taksonu bulunmaktadir.

Bilgin (2000): Tiirkiye igin endemik olan Arum euxinum L.(Araceae) tizerinde morfolojik, anatomik ve
ekolojik bir aragtirma yapilmistir.

Ghaffari ve ark., (2005): Arum giganteum (Ghahr) (Araceae) taksonunun kromozom sayisi1 n=14 olarak
bildirilmisgtir.

Mansion ve ark. (2008): tarafindan Araceae familyasinin farkli cinslerinde molekiiler ¢alismalar ve
filogenetik ¢ikarimlar yapilmistir.

Kandemir (2008): Arum orientale Bieb. ve Arum elongatum Steven ssp. elongatum 6rnekleri iizerinde
morfolojik ve anatomik yonden bu tiirlerin benzerlik ve farkliliklarini belirlemistir.

Uguzlar (2009): Antalya'da yetisen Areceaec Arum dioscorides tohumlarinin antioksidan aktivitesi ve
toplam fenolik madde tayini yapilmistir.

Karabudak (2013): Arum italicum bitkisinin genotoksik etkisinin degerlendirilmesi yapilmustir.

Yildirim ve Altioglu (2016): Tiirkiye igin yeni bir takson kaydi: Arum sintenisii isimli tiiriin Tiirkiye
icin yeni kayit oldugu bildiirlmistir.

Agalar (2016): Arum italicum Miller tizerinde farmakognozik arastirmalar yapilmustir.

Cumabekova (2020): Arum Korolkowii bitkisinin kobayin iireme fonksiyonu iizerindeki etkisi
arastirilmistir.

Agaoglu (2020): Ulseratif kolit olusturulan hayvan modelinde Arum dioscoridis bitki ekstrakti
uygulamasinin antioksidan ve anti-inflamatuar etkisinin arastirilmasi yapilmaistir.

Cecgen ve ark. (2020): Sanliurfa yoresinde dogal yayilis goésteren Araceae juss. Familyasina ait
taksonlarin anatomik ve morfolojik yonden incelenmesi yapilmistir.
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Tirkmen ve ark. (2019): Arum dioscoridis ekstraktlarinin toplam fenolik, flavonoid igerikleri ile
antioksidan ve antibakteriyel aktivitelerinin arastirilmas1 yapilmustir.

Giines (2019): Deneysel diyabet olusturulan siganlarda Arum rupicola Boiss. var. virescens bitkisi
toprak tstli ekstraktinin iyilestirici etkilerinin arastirilmasi yapilmaistir.

Dogan (2019): Arum maculatum'un dextran siilfat sodyum ile indiiklenen deneysel kolite'e karsi
koruyucu etkisinin degerlendirmesi yapilmustir.

Sékmen (2020): Ratlarda tiyoasetamid tarafindan olusturulan karaciger toksisitesi iizerine Arum
dioscoridis bitki ekstresinin etkileri arastirilmstir.

Deger (2022): Arum dioscoridis bitkisi ekstraktlarinin antimikrobiyal ve antiviral 6zelliklerinin
incelenmistir.

SONUC ve TARTISMA

Yapilan aragtirma sonucunda Arum Tirlerinin Diinya genelinde 25 tir
bulunmaktadir. Bunlarin 14 (A.sintenisii ile 15) tiirt tilkemizde dogal olarak yetismektedir.
En kapsamli ¢alisma P. Boyce tarafindan yapilmistir. Yayilis alan1 genel olarak Akdeniz iilkeleridir.
Ayrica bu arastirmada kesfedilmeyen yeni tiirler olabilecegi sonucuna varilmistir. Etnobotanik ve
ekonomik degeri olan bir bitki cinsidir. Tibbi bitki kategorisinde tiirler bulundurur. Siis bitkisi
igeren tiirlere de sahiptir. Toksik etkiye sahip olanlar1 da vardir. Yetistigi tilkelerde, yerel halklar
tarafindan kiiltiiri yapilan ve yenen tiirler bulunmaktadir.

Tiirkiye’de Araceaec familyasi yeni yaymlanan Resimli Tiirkiye Florasinda 2. Ciltte
yayimlanmistir. Kitabin basimi Subat 2018 yilinda yapilmistir. Arum cinsinde bazi taksonomik sorunlar
¢oziim beklemektedir. Toplayicilarin kurutma metodunda sikintilar bulunmaktadir. Resimli Tiirkiye
Florasinda Tiirk¢e betimler, yayilis haritalar1 ve lokalitelere yer verilmis ayrica bir¢ok tiiriin ¢izimleri
de yapilmustir. Heniiz iizerinde galisilmas1 gereken tiirler bulundugu da belirtilmistir. Ozellikle Arum
rupicola tiirii iiziierinde kapsamli ¢aligmalar yapilmali notu diigiilmistiir. Morfolojik ¢aligmanin yaninda
sitolojik, anatomik ve palinolojik, niimerik taksonomi ve sitogenetik ¢aligmalar yapilmalidir.
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OZET

Bildircin, diger kanatl tiirlerine gore daha kisa jenerasyon araligina sahip, daha az yem tiiketen,
isletme maliyedi daha diisiik, farkli iklim ve kiimes kosullarina kolay uyum saglayabilen
hayvanlardir. Yiiksek beslenme degeri ile bilinen yumurta sarisi, embriyonun gelisimi igin
gerekli olan tiim besinleri saglamanin yani sira biyolojik fonksiyonlarda da gorev
alabilmektedir. Yumurtada kalite 6zelliklerinden yumurta agirligi, kabuk kalinligi, albumen ve
sar1 miktar1 gibi unsurlar endiistri i¢in dnemli 6zelliklerdir .

Mikotoksinler, mantarlarin gelisimleri sirasinda tirettikleri toksik maddeler i¢in kullanilan genel
bir terimdir. Mikotoksinler gida iiriinlerini kontamine edebilen ve hayvancilikta yemlere
bulasarak verimi diisiirebilecek potansiyel mantar metabolitleridir ve bitkinin biiylimesi
sirasinda, hasat sonrasinda, depolama déneminde ve karma yem depolanmasinda meydana
gelebilir. Toksin baglayicilar, abdorban veya baglayici madde olarak bilinirler ve toksini
baglayarak, gastrointestinal sistemde emilimini engelleyerek hayvan yemlerini dekontamine
etmek i¢in kullanilirlar. Boylece baglanmis toksinler ise digki veya idrar yoluyla atilabilir.

Bu calismada, 45 giinliik yasta toplam 50 adet (n=10) yumurtact bildircin kullanilmistir.
Bildircinlar, toksin baglayici eklenmeyen kontrol grubu yani sira farkli toksin baglayicilarin
(AGRO, MYA, MYK ve HSCAS) eklendigi rasyonlarla 8 hafta boyunca beslenmistir. Her hafta
yumurta sart agirhigi kaydedilmis ve gruplar arasindaki farklar analiz edilmistir. Gruplar
arasinda yumurta agirlig1 acisindan istatistiksel fark olup olmadigini belirlemek i¢in ANOVA
testi uygulanmustur.

Calismada yumurta sar1 agirligi gruplar arasinda 8 hafta boyunca incelenmis ve her hafta i¢in
gruplar arasindaki agirlik farklarr degerlendirilmistir. Bunun yani sira her grup 8 hafta boyunca
kendi i¢inde degerlendirilmeye tabi tutulmustur. Calisma sonunda rasyona eklenen toksin
baglayacilarin yumurta sar1 agirlig tizerine istatistiksel olarak bir etkisinin bulunmadig1 ortaya
cikmustir.

Anahtar Kelimeler : Mikotoksin, Yumurta sarisi, japon Bildircini, Yumurta

1. GIRIS
Japon bildircini (Coturnix coturnix japonica) Phasianidae familyasina ait hem yumurta hem de
et liretimi i¢in diinya genelinde dnemli bir kanatl tiirtidiir. Bildircin diger kanatl tiirlerine gore
daha kisa jenerasyon araligina sahip olmalari, daha az yem tiiketmeleri, hizli biiyiime
yeteneklerine sahip olmalar1 ve yumurtlama olgunluguna ulagsmalar, kii¢iik viicut yapisi, diistik
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yetistirme maliyetleri, farkli iklim ve kiimes kosullarina kolay uyum saglayabilmeleri,
iireticilere daha hizli ve verimli bir {iretim dongiisii sunmalar1 sebebiyle 6zellikle ticari
yetistiricilikte tercih edilebilmektedir (Minvielle, 2004; Aryee ve ark., 2020).

Yumurta sarisi, embriyonun gelisimi i¢in temel besin maddelerini saglayan zengin bir kaynak
olmasiin yani sira, biyolojik fonksiyonlar iizerinde de 6nemli roller oynamaktadir. Icerdigi
proteinler, lipidler, vitaminler ve mineraller sayesinde, yumurta sarist sadece embriyonik
gelisime degil, ayn1 zamanda antioksidan savunma, bagisiklik sistemi destegi ve hiicresel
yapilarin korunmasina da katkida bulunur (Kovacs-Nolan ve ark., 2005; Gouda ve ark., 2018).
Yumurta sarisinda bulunan fosfolipidler, embriyonik hiicre zarlarinin yapisinda kritik bir rol
oynar ve embriyonik gelisim siirecindeki membran dinamiklerini diizenler ve yumurta sarist
icerdigi yiiksek kolin miktartyla beyin gelisimi ve hafiza fonksiyonlart i¢in 6nemli bir besin
kaynagi olarak bilinir (Zeisel, 2009).

Yumurtanin kalite 6zellikleri, yumurta agirligi, kabuk kalinligi, albumen ve sar1 miktar1 gibi
faktorlerle ol¢iilmektedir (Song ve ark., 2000). Yumurta agirlii, yumurtanin toplam besin
icerigi ile dogrudan iligkilidir ve biiylik yumurtalar genellikle daha yiiksek protein ve enerji
icerigine sahip oldugu i¢in tercih edilmektedir (Narushin ve Romanov, 2002). Kabuk kalinligi,
yumurtanin fiziksel dayaniklilig1 ve uzun siire saklanabilmesi agisindan 6nem tasir; daha kalin
kabuklu yumurtalar, tasimaya ve depolamaya daha dayaniklidir ve mikrobiyal kontaminasyona
kars1 daha direnglidir (Hunton, 2005). Albumen miktari, yumurtanin protein igerigini dogrudan
etkiler ve gida endiistrisinde yumurta beyazi tirlinleri i¢in 6nemli bir parametredir (Haugh,
1937). Sar1 miktar1 ise yumurtanin besin degerini artiran bir diger dnemli faktordiir; sarida
bulunan yaglar, vitaminler ve antioksidanlar, 6zellikle fonksiyonel gidalar iiretiminde degerli
bilesenler olarak one ¢ikmaktadir (Cherian, 2011).

Mikotoksinler, c¢esitli mantar tiirlerinin biiyiime ve metabolik faaliyetleri sirasinda iirettikleri,
hem insan hem de hayvan saglig1 i¢in zararli olabilen toksik bilesiklerdir (Haque ve ark., 2020;
Ismaiel & Papenbrock, 2015). Bu toksinler, 6zellikle Fusarium, Aspergillus ve Penicillium gibi
mantar tiirleri tarafindan tiretilmekte olup, tarimsal {irlinlerde ciddi kontaminasyon sorunlaria
yol acabilirler (Chen ve ark., 2017) ve bitkinin biiylimesi sirasinda, hasat sonrasinda, depolama
doneminde ve karma yem depolanmasinda meydana gelebilir (Davies ve ark., 2021). Depolama
doneminde triinlerin korunmasina yonelik alinacak dnlemler, mikotoksin kontaminasyonunun
onlenmesi agisindan bilyiik énem tasir. Ornegin, uygun depolama sicakliklarinin ve nem
seviyelerinin saglanmasi, mikotoksin iiretimini minimize edebilir (Magan ve Aldred, 2007).

Toksin baglayicilar, yem katki maddesi olarak kullanilan ve hayvansal yemlerde bulunan
mikotoksinler gibi zararli maddelerin etkilerini azaltmak amaciyla kullanilan bilesiklerdir.
(Abdallah ve ark., 2015). Mikotoksinler, aflatoksin ve okratoksin gibi bilesikler icermektedir.
Yemlerde bulunan bu zararli bilesikler, bildircinlarin besinlerden yararlanma kapasitesini
azaltabilir, bildircinlarin bagisiklik sistemini baskilayarak, biiyiime performansini diistirebilir
(Richard, 2007; Kang ve ark., 2012) ve saglik sorunlarina yol agabilir (Parlat ve Oguz, 2001;
Tavangar ve ark., 2021). Bu maddeler, 6zellikle mikotoksinlerin gastrointestinal sistemde
emilimini engelleyerek, toksinlerin hayvan viicuduna zarar vermesini Onlerler. Toksin
baglayicilar, mikotoksinlerin kimyasal yapilariyla etkilesime girerek onlar1 baglayici bir forma
doniistiirtir ve bu sayede toksinler bagirsak duvarindan gecemez. Baglanmis toksinler, hayvanin
digkis1 veya idrar1 yoluyla viicuttan atilabilir, bdylece toksinlerin biyoyararlanimi azaltilarak
hayvanin saglig1 iizerindeki olumsuz etkiler ortadan kaldirilir (Abdallah ve ark., 2015).
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Toksin baglayict maddeler organik ve inorganik baglayicilar olmak {izere iki ana gruba
ayrilabilir. Inorganik baglayicilar arasinda aliiminosilikatlar, bentonit ve zeolit gibi kil
mineralleri yer alir. Bu maddeler, mikotoksinlerin yapisina uygun yiizey alanlar1 saglayarak
toksinleri fiziksel olarak adsorbe eder. Organik baglayicilar ise genellikle maya hiicre duvari
tiirevleri veya enzimlerdir ve mikotoksinlerin kimyasal yapisin1 bozarak onlar1 inaktive eder
(Mgbeahuruike ve ark., 2018). Organik baglayicilar, 6zellikle zearalenon ve fumonisin gibi
polar olmayan mikotoksinlerin baglanmasinda daha etkili olabilir. Inorganik baglayicilar ise
aflatoksin gibi polar mikotoksinlere karsi daha etkilidir (Santin, 2005).

Toksin baglayicilarin kullanimi, yem kontaminasyonunun kontrol altina alinmasinda énemli bir
rol oynar (Richard ve ark., 2007). Toksin baglayicilarin etkinligi, kullanilan baglayict maddenin
tiirtine, mikotoksinin yapisina ve yem formiilasyonuna bagl olarak degiskenlik gosterebilir
(Huwig ve ark., 2001).

Sonu¢ olarak, Japon bildircini yetistiriciliginde toksin baglayicilar ve diger yem katki
maddelerinin kullanimi, hem verimliligi artirmada hem de saglik sorunlarint 6nlemede 6nemli
bir rol oynamaktadir. Bildircinlarin genetik O6zellikleri ve beslenme stratejileriyle birlikte
optimize edilmesi, hem yumurta hem de et iiretiminde daha siirdiiriilebilir ve etkili bir yontem
sunabilir. Bu arastirma, yumurtact bildircinlarin rasyonlarina farkli toksin baglayicilarin
eklenmesinin, yumurta saris1 agirlig1 iizerindeki etkisini belirlemeyi amacglamistir.

2. MATERYAL VE METOT

Bu calismada, 45 giinliik yasta toplam 50 adet yumurtaci bildircin (Coturnix coturnix japonica)
kullanilmistir. Deney gruplari, her bir grupta 10 bildircin olacak sekilde (n=10) bes gruba
ayrilmistir. Gruplardan biri kontrol grubu olarak belirlenmis olup, bu gruba toksin baglayici
madde eklenmeyen standart bir rasyon verilmistir. Diger dort grup ise AGRO (bitkisel kaynakli
toksin baglayic1), MYA (maya), MYK (maya ve kil karisimi) ve HSCAS (hidrate sodyum
kalsiyum aluminosilikat) isimli farkli toksin baglayicilarin eklendigi rasyonlarla beslenmistir.
Tiim bildircinlar, deney boyunca standart ¢evre kosullarinda (23 + 2°C sicaklik, %55-60 nem
orani, 16 saat aydinlik/8 saat karanlik 151k programi) tutulmus ve ad libitum yem ve suya erigim
saglanmistir.

Caligma siiresi toplamda 8 hafta slirmiis olup, bu siire zarfinda bildircinlardan elde edilen her
bir yumurtanin sart agirligi haftalik olarak kaydedilmistir. Yumurtalar, sabah saatlerinde
toplanmis ve hassas terazi ile tartilarak yumurta sarist agirliklart miligram (mg) cinsinden
kaydedilmistir. Her bir hafta sonunda, her gruba ait ortalama yumurta sarisi agirligi
hesaplanmustir.

Deney gruplar1 arasinda yumurta sar1 agirligi bakimindan istatistiksel fark olup olmadigini
belirlemek amaciyla tek yonlii varyans analizi (ANOVA) uygulanmistir. ANOVA testi, gruplar
arasindaki varyanslart karsilastirarak, toksin baglayicilarin yumurta sari agirhigina etkisini
degerlendirmek i¢in kullanilmistir. Elde edilen veriler, SPSS 25 (IBM Corp, 2017) istatistik
programi kullanilarak analiz edilmistir. Anlamlilik diizeyi p<0.05 olarak belirlenmistir. Gruplar
arasinda anlamli bir fark bulunmas1 durumunda, farkliliklarin hangi gruplar arasinda oldugunu
belirlemek amaciyla post-hoc olarak Duncan ¢oklu karsilastirma testi uygulanmistir. Analiz
sonuglari, ortalama degerler ve standart hatalar ile birlikte tablo seklinde sunulmustur.
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Bu calisma, farkli toksin baglayicilarin yumurtaci bildircinlarin yumurta sar1 agirhigi iizerindeki
etkilerini belirlemeyi amaglamaktadir. Calisma sonuglari, yumurta sar1 agirligi bakimindan
gruplar arasinda istatistiksel olarak anlamli farkliliklarin olup olmadigini ortaya koyacaktir.

3. BULGULAR

Bu ¢aligmada, 50 adet yumurtaci bildircin kullanilarak toksin baglayict maddelerin (AGRO,
MYA, MYK ve Novasil) yumurta sar1 agirligi iizerindeki etkileri 8 hafta boyunca incelenmistir.
Her hafta gruplar arasindaki yumurta sar1 agirligr farklart degerlendirilmis ve istatistiksel
analizlerle karsilastirmalar yapilmistir. Calismanin bulgularina gore, kontrol grubu ile toksin
baglayict maddelerin eklendigi gruplar arasinda yumurta sar1 agirligi bakimindan anlamli bir
fark gozlenmemistir. Hem haftalar arasinda hem de gruplar arasinda yapilan karsilastirmalar,
toksin baglayici ilavesinin yumurta sar1 agirligi lizerinde istatistiksel olarak anlamli bir etki
yaratmadigini gostermistir.

Cizelge 1. Toksin baglayicilarin yumurtaci bildircinlarin yumurta sar1 agirligi iizerindeki
etkileri

Doénem | Kontrol (mm) | AGRO (mm) | MYA (mm) MYK (mm) Novasil (mm) | P

l.hafta | 4,01 0,10 3,91 +0,08 3,98 £ 0,07 3,94 + 0,08 3,87+ 0,09 0,807
2.hafta | 4,04 + 0,13 4,04 £ 0,10 4,07 0,09 4,04 + 0,08 3,82 +£0,10 0,426
3.hafta | 4,23 +0,10 4,27 +0,16 4,09 + 0,07 4,09 + 0,07 4,02 + 0,09 0,397
4 hafta |3,96+0,14 3,89+0,12 4,09 +0,11 4,01 +£0,11 3,97+0,10 0,797
S.hafta | 4,09 £ 0,15 4,07 +0,16 4,18+0,10 4,09+0,13 4,04 £0,12 0,964
6.hafta | 4,02 +0,21 3,93+0,20 4,06 £0,12 3,93+£0,15 3,83 +£0,17 0,901
7.hafta | 4,04 £ 0,08 4,05+ 0,08 4,05 £ 0,05 4,05+ 0,06 3,94+ 0,07 0,750
8.hafta | 4,07 +0,08 4,08 = 0,08 4,08 £ 0,05 4,07 £ 0,06 3,97 +£0,07 0,745
P 0,913 0,495 0,889 0,890 0,742 X

Elde edilen sonuglar Tablo 1.’de verilmistir. Caligmada en yiiksek agirlik 4,27 ile 3. haftada
AGRO grubunda bulunurken, en diisiik agirlik ise 2. haftada Olciilen Novasil grubunda
bulunmustur. Muamele gruplar1 haftalara gore kendi icinde degerlendirildiginde sari
agirliklarinda ortaya ¢ikan degisiklikler istatistiksel olarak anlamli olmadig1 goriilmiistiir. Genel
olarak, MYA grubu bazi haftalarda en yiiksek agirliklar1 gosterirken, Novasil grubu genellikle
en disiik agirliklar1 gostermesine ragmen muamele gruplari arasinda bulunan farkliliklarin da
istatistiksel olarak 6énemi olmadig1 goriilmektedir.
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4. SONUC
Gruplar arasindaki varyans analizi sonuglarina gore, yumurta sar1 agirligi iizerine toksin
baglayici maddelerin ilavesinin etkisi istatistiksel olarak anlamli ¢ikmamistir. Her bir grup
icinde hafta boyunca yapilan degerlendirmeler de benzer sonuglar gostermistir. Bu bulgular,
toksin baglayicilarin yumurta sar1 agirligina belirgin bir etkisi olmadigin1 ve rasyona
eklenmesinin yumurta sar1 agirligi bakimindan avantaj saglamadigini ortaya koymaktadir.

Sonug olarak, ¢aligmada kullanilan toksin baglayici maddelerinin yumurta sar1 agirligi izerine
istatistiksel olarak anlamli bir etkisinin olmadig1 belirlenmistir. Elde edilen sonuglar, toksin
baglayicilarin yumurta sar1 agirligt disinda kalan diger performans parametreleri {izerinde
potansiyel etkilerinin arastirilmas1 gerektigini gostermektedir. Ozellikle yem giivenligi ve
hayvan sagligi acisindan toksin baglayicilarin kullaniminin uzun vadeli etkilerinin daha
ayrintili olarak incelenmesi onerilmektedir.
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OZET

Japon bildircini (Coturnix japonica), kiigiik boyutlu, verimi yiiksek, jenerasyonlar arasi siirenin
kisa olmasi ve cinsel olgunluga erken ulagsmasi nedeniyle bilimsel aragtirmalar, et ve siit {iretimi
icin uygun bir hayvandir. Bildircin yumurtasi, artan diinya niifusunun beslenme ihtiyag¢larini
karsilamak i¢in kullanilabilecek 6nemli protein kaynaklarindan birisidir. Yumurta, insan sagligi
icin gerekli olan vitaminler, mineraller ve ¢esitli amino asitleri biinyesinde barindirmaktadir.
Yumurta sekil indeksi, yumurtanin dis kalite 6zelliklerinden biridir ve yumurta genisliginin
uzunlugunun oranina gore hesaplanir. Genisligi fazla olan yumurtalarda, tasinma esnasinda
kirilma ve ¢atlama riski daha yiiksektir.

Toksin baglayicilar, 6zellikle mikotoksinlerin zararli etkilerini azaltmak amaciyla hayvan
yemlerine eklenen ve sindirim sistemi igerisinde toksinlerle etkilesime girerek
biyoyararlanimlarini diisiiren bilesiklerdir. Mikotoksinlerin bagisiklik sistemini baskilamasi,
hayvanlarin diger bakteri, mantar ve viral kaynakli patojenlere karsi daha duyarli hale
gelmesine ve ikincil enfeksiyonlarin gelismesine neden olabilir. Bu calisma, bildircin
rasyonuna eklenen farkli toksin baglayici kaynaklarinin yumurta genisligi tizerindeki etkilerini
incelemek amaciyla yapilmastir.

Calismada hayvan materyali olarak 45 giinliik, toplam 50 adet (n=10) yumurtact bildircin
kullanilmistir. Bildircinlar, kontrol grubuna ilave yapilmayan rasyon ile ve farkli toksin
baglayicilarin eklendigi rasyonlarla (AGRO: bitkisel toksin baglayici, 1g/kg; MYA: maya,
lg/kg; MYK: maya+kil, 1g/kg; HSCAS: hidrate sodyum kalsiyum aluminosilikat, 1g/kg) 8
hafta boyunca beslenmistir. Her hafta yumurta eni Olgiilerek gruplar arasindaki farklar
degerlendirilmistir. Yumurta eni agisindan gruplar arasinda istatistiksel bir farklilik olup
olmadigini belirlemek amactyla tek yonlii varyans analizi (ANOVA) uygulanmaistir.

Calismada kontrol grubu, MYA, MYK ve Novasil gruplarinin kendi i¢inde 8 haftalik yumurta
eni Ol¢limlerinde istatistiksel olarak fark bulunurken, AGRO grubunda bir farklilik olmadig:
gozlemlenmistir.

Anahtar Kelimeler : yumurta eni, japon bildircini, toksin

1. GIRIS
Kanatli endiistrisi yetistirme ve yumurta {iretiminde son yillarda biiyiik asama kaydetmis ve
hayvancilik endiistrisinin biiylimesine yol agmistir (Haqani ve ark., 2021). Japon bildircinmi
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(Coturnix japonica), kiigiik ciissesi, yiiksek tiretim verimliligi, jenerasyonlar arasi siirenin kisa
olmas1 ve erken yasta cinsel olgunluga ulagsmasi nedeniyle biyolojik arastirmalar (Minvielle,
2004; Jeke ve ark., 2018) ve et/yumurta {liretimi (Tsudzuki, 2008) icin model bir kanatl
tiiriidiir. Bildircin boyut olarak kiigiik olmasina ragmen bir¢o kanatli tiirtine gére daha hizli
biliyiime performansina sahip, hastaliklara kars1 direngli, yemden yararlanma yetenegi yiiksek,
farkl1 yetistircilik kosullarina kolay uyum saglayabilme yetenegine sahiptir ve yilda yaklasik
300 yumurta verebilmektedir (Padgett ve Ivey, 1959; Tsudzuki Jeke ve ark., 1998).

Bildircin  yumurtast artan diinya niifusunda beslenme gereksinimlerini karsilamak i¢in
kullanilabilecek bir protein kaynagidir. Yumurtalar insan beslenmesi icin gereken vitamin ve
minerallerin yani sira ¢esitli amino asitleri icermektedir (Hagani ve ark., 2021). Yumurta kalitesi
modern kanatli yetistiriliginde énemli kriterlerden birisidir (Hagani ve ark., 2021). Yumurta
kalitesi sekil indeksi, boyut, agirlik, renk, kabuk kusuralari, yamurta bozulmalari, enfeksiyon
ve tazelik gibi igerisinde birgok unsuru barindiran bir parametredir (Karoui ve ark., 2006).
Yumurta sekil indeksi nemli yumurta dis kalite 6zelliklerinden birisidir. Yumurta sekil indeksi,
yumurta genisliginin uzunluguna oranidir. Genisligi fazla olan yumurtalarin tagima sirasinda
daha fazla kirik ve catlak problemi ortaya ¢ikmaktadir (Basmacioglu ve ark., 2020). Yumurta
sekil indeksi ile kabuk kalinligi, ak uzunlugu, sar1 genisligi ve sar1 yiiksekligi arasinda bir
korelasyon oldugu belirtilmistir (Alkan ve ark., 2009; Cicek Rathert ve ark., 2009).

Toksin baglayicilar, 6zellikle mikotoksinlerin zararli etkilerini azaltmak amaciyla hayvan
yemlerine eklenen ve sindirim sisteminde toksinlerle etkilesime girerek onlarin
biyoyararlanimini diisiiren bilesiklerdir. Mikotoksinler bagisiklik sistemini baskilayici 6zelligi
ile insan ve hayvan saglig1 i¢in tehdit olusturmaktadir (Razmgah ve ark., 2009) ve hayvancilik
sektoriinde verimde azalmalara ve dolayisiyla ekonomik kayiplara neden olabilir. (Fan ve ark.,
2013). Bunun yani1 sira mikotoksinlerin bagisiklik sistemini bastirmasi nedeniyle diger bakteri,
mantar ve viral kaynakli patokenlerin neden oldugu ikincil enfeksiyona karsi duyarliligini
arttirir (Lawal ve Bolu, 2014).

Bu ¢alisma bildircin rasyonuna ilave edilen farkli toksin baglayicilarin yumurta eni tizerindeki
etkisini arastirmak amaciyla gerceklestirilmistir. Calisma sonuglarinin  yumurta kalite
ozelliklerinden olan sekil indeksine etkisinin olmasi ve yumurta eni parametresinin tagima ve
pazarlamada konusunda etkisinin olmasi nedeniyle ©nemli bir rol oynayabilecegi
diistiniilmektedir.

2. MATERYAL VE METOT

Bu ¢alismada materyal olarak yumurtaci bildircin (Coturnix coturnix japonica) kullanilmistir.
45 giinliik yasta 50 tane bildircin segilmis ve 5 esit grup elde edilmistir. Gruplandirma 6ncesinde
tim hayvanlar bireysel olarak tartilmis ve baslangicta canli agirliklar arasinda istatistiksel
farklilik olmamasi saglanmigstir. Bildircinlar rasyona toksin baglayici ilavesinin yapilmadig bir
kontrol grubu ve 4 farkli muamele (AGRO grubu (bitkisel kaynakli toksin baglayici, 1 g/kg),
MYA grubu (maya, 1 g/kg), MYK grubu (maya ve kil karigimi, 1 g/kg), ve HSCAS grubu
(hidrate sodyum kalsiyum aluminosilikat, 1 g/kg)) grubuna dagitilmistir. Deneme siiresi
boyunca, bildircinlar serbest yemleme yoOntemi ile beslenmis ve suya ad libitum erigim
saglanmistir. Bu rasyonlar, hayvanlara 8 hafta boyunca verilmistir ve calisma siiresince
hayvanlarin saglik durumu giinliik olarak gézlemlenmistir.
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Her hafta diizenli olarak dijital kumpas yumurta eni 6l¢iilmiis ve her grup i¢in ortalama yumurta
eni kaydedilmistir. Elde edilen verilerin istatistiksel analizi, gruplar arasindaki yumurta agirlig
farklarimi belirlemek amaciyla tek yonlii varyans analizi (ANOVA) kullanilarak
gerceklestirilmistir. Istatistiksel anlamlilik diizeyi p<0.05 olarak kabul edilmistir. Verilerin
analizi SPSS 25 (IBM Corp, 2017) yazilimi1 kullanilarak yapilmis ve elde edilen sonuglar
Duncan Coklu Karsilagtirma Testi ile karsilastirilmistir.

3. BULGULAR
Bu ¢alismada yumurtaci bildircin rasyonuna ilave edilen toksin baglayicilarin yumurta eni
iizerine etkisi arastirildi. Kontrol grubu ve 4 farkli toksin baglayicinin rasyona ilavesinin

yumurta eni lizerine etkisi Cizelge 1.’de gosterilmistir.

Cizelge 1. Yumurta eni parametresinin haftalara gére degisimi

Donem Kontrol (mm) | AGRO (mm) MYA (mm) MYK (mm) Novasil (mm) P
1.hafta 26,43 £ 0,194 27,86 + 0,93 26,40 £ 0,10¢ 26,36 £ 0,124 | 26,24 £0,12* 0,051
2.hafta 26,32 £ 0,284 25,99 +0,19 26,61 £0,128¢ 26,56 + 0,134 | 26,33 £ 0,144 0,129
3.hafta 24,68 £ 0,226 | 26,30 +0,30? 26,00 + 0,222P 25,66 £ 0,35%8 | 25,06 £ 0,29*8 | <0,001
4.hafta 26,59 £ 0,214 26,21 £ 0,16 26,74 £ 0,0948¢ | 26,45 +0,16* | 26,52 +0,14* 0,188
5.hafta 26,04 +0,26" 26,80 = 0,28 26,66 + 0,095¢ 26,44 +£0,14* | 26,200,114 0,033
6.hafta 26,04 + 0,244 26,84 + 0,28 26,69 £ 0,0948¢ | 26,49 £0,14* | 26,27 £0,114 0,025
7.hafta 26,14 +£ 0,244 26,94 £ 0,28 26,79 + 0,094B 26,59 £0,14% | 26,37 +0,114 0,025
8.hafta 26,39 + 0,244 27,19 +£ 0,28 27,04 + 0,094 26,84 +0,14* | 26,62 +0,11* 0,025
P < 0,001 0,037 < 0,001 <0,001 < 0,001

a,b: ayni1 satirda bulunan farkl harfler istatistiksel farklilig1 (P<0,05) gosterir.
A,B: ayni siitunda bulunan farkl harfler istatistiksel farklilig1 (P<0,05) gosterir.

Calismada kontrol grubu, MYA, MYK ve Novasil gruplarinin kendi i¢inde 8 haftalik yumurta
eni Ol¢iimlerinde istatistiksel olarak fark bulunurken, AGRO grubunda bir farklilik olmadig:
gozlemlenmistir. Kontrol grubu en yliksek yumurta eni 4. haftada 26.59 mm ile, en diisiik ise
3. haftada 24.68 mm ile ger¢eklesmistir. AGRO grubu en yiiksek 1. haftada 27.86 mm, en diisiik
ise 2. haftada 25.99 mm olmustur. MYA grubu en yiiksek 8. haftada 27.04 mm, en diisiik ise 3.
haftada 26.00 mm olarak kaydedilmistir. MYK grubu en yiiksek 8. haftada 26.84 mm, en diisiik
3. haftada 25.66 mm olmustur. Novasil grubu en yiiksek 8. haftada 26.62 mm, en diisiik 3.
haftada 25.06 mm olmustur.

Bunun yani sira toksin baglayicilar1 kendi arasinda kiyaslama yaptigimizda ise sadece 3.
haftada ortaya ¢ikan farkliligin istatistiksel olarak anlamli oldugu ve diger haftalarda toksin
baglayicilar ile yumurta eni arasinda olusan farklili§in istatistiksel olarak anlamli bir farklilik
olusturmadig1 gortilmistiir.
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4. SONUC
Toksin baglayicilar yumurta eninde degisimlere neden olmus, baz1 gruplarda pozitif etkiler
gortliirken, 6zellikle 3. hafta gibi belirli donemlerde genel bir diisiis trendi gézlenmistir. Bunun
yani sira 5., 6., 7. ve 8. haftalarda P degerleri 0.025 civarinda ve istatistiksel anlamlilik sinirina
yakin oldugu goriilmektedir. Bu da, belirli gruplarda yumurta enindeki farkliliklarin istatistiksel
olarak anlamli olmasa bile dikkat ¢ekici oldugunu gosterebilir.

Calismada elde edilen sonuglar rasyona ilave edilen toksin baglayicilarin yumurta eni tizerine
etkilerinin oldugu goriilmektedir. Fakat sonuglarin daha iyi degerlendirilebilmesi i¢in daha
genis bir caligma grubu ve daha uzun siireli bir ¢alisma planlanmasi diisiiniilebilir.
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ABSTRACT

Because of fast population expansion and the climate crisis, the demand for nutrients is
increasing daily, necessitating improvements in the efficiency of sustainable agricultural
production. Increasing needs and limited resources require a perspective that includes more
efficient use of existing resources and solutions for the quantity and quality of production
that meet consumer demands. Livestock, one of the main elements of agricultural production,
is in astrategic position due to its nutrition and food security, livelihood, social and cultural
structure, and ecological effects. To meet people's need for red meat, fattening in animal
production refers to activities carried out to achieve the highest meat production in the
shortest time and with the least cost, also taking into account animal welfare. There are
various farm animal species used for fattening, and each species has its fattening performance
characteristics depending on environmental conditions, feeding methods, and management
practices. Fattening performance is affected by animal-related factors such as breed,
genotype, sex, age, birth type, initial fattening live weight, constitution, condition, and region
of production) and environmental factors such as care, feeding, shelter, season, diseases, and
marketing. These factors have a direct impact on fattening performance, in other words,
productivity, so understanding them is critical. In other words, high fattening performance
will increase the economic income level of producers and the efficiency of sustainable animal
husbandry will increase if the product obtained meets consumer demand.

This study aims to reveal some factors affecting fattening performance in cattle fattening and
to provide information about fattening performance criteria.

Keywords: Cattle fattening, Genotype, Environment, Fattening performance, Kleiber ratio
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INTRODUCTION

Animal protein is important for human nutrition. It is useful to recognize that there is a food
(meat) with the right quantity and quality amino acids to maintain a healthy body. This
argument, of course, would not apply to individuals who choose not to eat meat for religious
orother reasons, or to people with immune disorders such as allergies to certain foods (Pensel,
1998). Plant materials also contain protein. However, animal proteins are needed since plant
nutrients are deficient in exogenous amino acids. In other words, the most important feature
of animal products produced with great effort is that they contain essential amino acids that
cannot be synthesized by the human organism and must be taken from outside with nutrients
in a sufficient and balanced manner. Animal foods have an important place in the adequate
and balanced nutrition of the increasing population and in the physical and mental health of
future generations due to the high biological value proteins they contain (Demirhan and
Sahinler, 2022). The amount and quality of protein in a food are determinants of its nutritional
value. Therefore, adequate consumption of high quality proteins from animal products is
essential for optimum growth, development and health of humans. The recommended amount
of dietary protein for a healthy adult with physical activity is 0.8 g protein per kg body weight
(BW) per day. To meet functional needs such as promoting skeletal muscle protein
accumulation and physical strength,dietary intakes of 1.0, 1.3 and 1.6 g protein per kg body
weight per day are recommended for individuals with minimal, moderate and intense
physical activity, respectively (Bauer et al. 2013; Wu, 2016). Since animal proteins are
superior to plant proteins in many respects, at least half of the total protein requirement should
be provided by foods of animal origin with higher biological values. Today, while the share
of animal proteins in total protein intake in Europe and America is around 60-70%, this ratio
is still below 50% in Asia, Africa, and the world in general (Can and Can, 2022). An adult
person weighing 70 kg needs one gram of protein for each kg of weight for adequate and
balanced nutrition. In other words, it needs 70 g of protein daily. Approximately 35-40
percent (24.5-28 g) of this should be of animal origin. Therefore,if protein sources of animal
origin such as eggs, milk and dairy products are taken into consideration, 76 g of meat
consumed per person per day is sufficient to meet the daily animal protein requirement (24.5-
28 g) (Boztepe and Aytekin 2008). In 100 g of beef, which is a source of meeting the animal
protein requirement, it contains 26.33% protein, 19.54% fat and 288 kcal/ME (Anonymous,
2024).

Within agricultural activities, livestock breeding is an effective field of activity that enables
people to be fed adequately and in a balanced manner, to expand the volume of employment,
to use the labour force in a balanced manner and to provide a more profitable working
environment. It has a great importance in eliminating the imbalance in income distribution,
preventing waste of resources by utilising plant products which are not foodstuffs for human
beings but have feed properties and are not used as raw materials in the industry, and
minimising the risk and uncertainty arising from natural causes or market conditions
(Karagolge, 1996). Profitability in cattle fattening depends on the performance obtained from
the butchered animal and the costs to be incurred for this. Fattening performance is
determined by live weight gain (kg/day) and the amount of feed used for 1 kg live weight
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gain (kg dry matter/kg live weight gain). The desired maximum daily live weight gain in the
animal dependson the genetic structure of the animal and the environmental conditions in
which this genetic structure can reveal its performance. The increase in yield per animal is
only possible by improving the environmental conditions or breeding the genotype
(Diizgiines, 1976). In addition to being the basic and most important source of animal protein
in human nutrition, many socio-economic reasons such as geographical characteristics being
favourable for cattle and sheep husbandry, cultural structure, and having an important share
of red meat and products in local flavours make the red meat sector important for Tiirkiye.
(Saygin and Demirbas, 2018) The most common source of red meat production in the world
is pigs. Cattle, sheep, goat, buffalo and camel meat are also important sources. In Turkey, the
insufficiency of sheep, goat and buffalo meat production and various reasons, especially
consumer preferences, have gradually increased the pressure on cattle breeding in red meat
production (Duru and Sak, 2017). However, due to some unfair speculative market
expectations and meat supply not meeting demand, the Ministry of Agriculture and Forestry
chose to import live cattle in mid- 2010. However, most of these problems in the sector
continue (Ozden and Armagan, 2014). When the data of TUIK (2023) are analyzed, it is seen
that the share of cattle has increased when the share of species in total red meat production
in Turkey is taken into account, and when the average carcass per animal is taken into
account, the highest increase compared to 1991 has occurred in cattle carcasses with
approximately 100% and buffalo carcasses with 50%. In 2023, the share of cattle in total
meat production was approximately 70%, sheep 24%, and goats 5.4%. According to 2022
FAOQO data, Turkey ranks 21st in the world in total meat production, 8th in meat production
from cattle, 3rd in meat production fromsheep and 10th in meat production from goats.
Although there are periodic fluctuations in production and consumption, livestock
production, which is a strategic production, should be made sustainable with continuous
support. Goncii et al. (2017) reported that understanding the physiology of fattening cattle
and the environmental factors affecting them together and analysing them and using them in
control parameters can provide a more profitable production.For this reason, key factors that
contribute to this improvement include a thorough knowledge of the elements affecting
fattening and the implementation of effective herd management practices aimed at optimizing
fattening performance.

The aim of this study is to inform the breeders about some factors that have a great share in
the fattening performance of cattle, to increase beef production, to reduce foreign
dependence in red meat and to contribute to increasing the quantity and quality of existing
resources.

SOME FACTORS AFFECTING CATTLE FATTENING PERFORMANCE

Fattening in cattle can be defined as the intensive feeding of animals to obtain a carcass with
a level of mosaicisation suitable for consumer demands in the shortest time and in the most
economical way. (Gorgilii, 2018). Cattle fattening aims to increase the amount of meat
production. The increase in the amount of meat is only possible through protein
accumulation. Protein accumulation occurs in the bodies of young animals that are still
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growing, and when the animal grows old and stops growing, the animals accumulate not
protein but fat in their bodies. The fattening of young animals is called "meat fattening,” and
the fattening of old animals is called "fat fattening" or "fattening" (Asyali, 1976). In addition,
all of the activities, such as special feeding, applied to these animals for a certain period
before slaughter to obtain more meat from infertile heifers and cows that desire to be
separated from the herd in dairy cattle enterprises and old cows with low milk yields are also
called cattle fattening. (Anonymous, 2019). Red meat sources in Tiirkiye generally consist of
cattle, buffalo, sheep, and goats. In Tiirkiye, the share of cattle fattening in red meat
production is the highest due to various reasons, including the insufficiency of sheep, goat,
and buffalo meat production and consumer trends. There are some criteria for the evaluation
of fattening performance. These are live weight gain, feed conversion efficiency, Kleiber
ratio (growth rate/metabolic mass), live weight at the beginning of fattening, fattening
method and period, live weight at the end of fattening, slaughter weight, carcass yield, hot
and cold carcass weights, and cooling loss. Among these evaluation criteria, live weight gain
(LWG/Kg) is generally expressed as daily live weight gain (DLWG/kg). By subtracting the
initial body weight (IBW/kg) from the final body weight (FBW/kg), the amount of live
weight gained by the animal during the fattening period is calculated in kg and divided by
the fattening period (FP/day) (DLWG =... kg). Feed conversion efficiency (FCE) is the
amount of feed in dry matter (DM) consumed by the animal for each kg body weight gain.
The dry matter (kg) of the total feed consumed by the fattening material animal during the
fattening program is calculated and divided by the fattening period (days) to find the amount
of feed consumed by the animal on an average day (DM/kg). The resulting value is divided
by DLWG/Kkg to find FCE/kg. It is desirable to have a low FCE. There is an inverse
relationship between DLWG and FCE. The rate of conversion of the feed they receive in
their daily rations into meat decreases, and feed losses and therefore costs increase. To
minimize costs, it is very important to establish an appropriate balance between these two
factors by comparing profit and cost, prioritizing profit, and preventing feed loss. FCE is
better in young animals. In cattle fattening, profitability depends on the fattening performance
obtained from the butchered animal and the costs to be incurred for this (Yildiz, 2018). In
addition, fattening performance and the quality of the meat obtained are significantly affected
by animal-related factors such as breed, genetic structure, sex, age, condition, fattening
method and period, care, psychological state (stress), environmental conditions (season,
humidity, and temperature), optimum slaughter period, feeding, and health status. (Gorgiili,
2018). The Kleiber ratio, which expresses the relationship between the metabolic rate of an
animal and its body mass, is among the traits considered in fattening performance
calculations and selection. It states that the metabolic rate of an organism is proportional to
four-thirds of its body mass (Kleiber, 1947; Kibar, 2023). Some factors that have a great
share in affecting fattening performance in cattle are compiled below.

Breed and Genetic Structure

Growth rate (early development status, rapid live weight gain), feed evaluation, meat quality
(fat, flavour and nutritional value), constitution and adaptation characteristics are related to
breed and genetic structure. Therefore, breed and genetic structure is one of the most

CONFERENCE BOOK Academy Global Publishing House 276




 CONFERE,
& 5,

WCADE
Ja',rq/
8
T

0

2
£

important factors affecting productivity in fattening. No matter how much care and feeding
is improved, the hereditary predisposition of the breed to be fattened (meat-dairy-combined)
significantly affects fattening efficiency (Aytekin and Boztepe 2015). In other words, daily
live weight gain is related to the genetic structure of the animal. On the contrary, even if the
genetic structure of the animal is very good, it may not provide sufficient live weight gain if
the care and feeding is not good. In Tiirkiye, the fattening ability of domestic breeds, i.e. daily
live weight gain (DLWG), is lower than that of culture breeds (Uygur, 2007). Sahin et al.
(2022)Gonza reported the preference rates ofBelgian Blue, Charolais, Limousin and Angus
breeds as 22.2%, 40.0%, 22.2% and 15.6%, respectively.

The results of the fattening performance evaluation criteria of the researches on beef cattle
breeds are given in Table 1 and Table 2.

Table 1. Fattening performance values of some cattle breeds (Chambaz et al., 2003)

Traits* Aberdeen Angus Simmental Charolais Limousin
Age (days) 381 499 513 594
Fattening period (days) 141 267 281 346
DLWG (kg) 1.30 1.18 1.22 1.03
HCW (kg) 275 339 395 405
Dressing percentage (%) 54.3 54.1 57.9 61.5

*: DLWG,; daily live weight gain, HCW,; hot carcass weight

According to Table 1, Limousin had the highest dressing percentage (61.5%) although its
growth rate (DLWG) was lower. The subsequent order of breeds determined was Charolais
(57.9%), Angus (54.3%), and Simmental (54.1%).

Table 2. Fattening performance values of some cattle breeds (Duru and Sak, 2017)

Traits* Simmental Aberdeen Angus Hereford Limousin Charolais
N 100 147 149 104 106
IBW (kg) 261.6 267.3 276.7 264.1 276.7
FP (day) 206.7 238.1 261.4 227.0 283.6
FBW (kg) 523.4 543.3 563.1 545.5 589.7
DWG (g) 1362.92 1275.9° 1214.2¢ 1266.9h° 1101.1¢
HCW (kg) 303.4¢ 317.7°¢ 332.1° 319.3¢ 351.22

*: DWG; daily weight gain, HCW; hot carcass weight, FP; fattening period, IBW; Initial body weight, FBW;
Final body weight, N; Number of animals
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According to Table 2, the highest hot carcass weight was found in the Charolais breed (351.2
kg), while the other breeds were between 303.4 and 332.1 kg (P<0.01). Daily weight gain was
found in the Simmental breed (1362.9 g), while the other breeds were found between 1001.1
and 1275.9 g (P<0.01). Goncii et al. (2019) randomly divided 129 heads of 12-24 months old
Angus, Hereford, Brangusand Braford and other mixed imported crossbred steers into four
groups with similar group averages according to the live weight averages at the beginning of
fattening in their fattening performance study. The initial body weights of the groups were
169.94, 208.00, 245.00, and 312.00 kg, respectively, and the number of animals in the groups
was 16, 64, 30, and 19 heads, respectively. The fattening period was continued for 160 days.
Final body weights (FBW) were 405.69, 461.14, 511.6 and 568.79 kg. The daily live weight
gain (DLWG) of the groups during the fattening study was 1.474, 1.583, 1.666, and 1.604 kg
and the difference between the groups was statistically significant (P<0.05).

Sex

Male cattle have better fattening performance than castrated or female cattle due to the effect
of sex hormones on fattening performance and meat quality. In sexually mature males,
testosterone and androgen hormones produced from the testes have an anabolic effect. They
stimulate muscle development, increase protein accumulation in the body, and accelerate
metabolism and growth. The testosterone hormone increases muscle growth and feed
utilization, while the female hormone estrogen promotes fat gain. For this reason, young male
cattle gain rapid live weight gain, convert feed into meat in the most economical way, and have
a high meat ratio and low-fat ratio in their carcasses. The meat of male animals is darker in
color and less fatty. Because of these advantages, male animals take the first place as fattening
material. Castrated animals have more fat in the carcass. Males show DWG faster and more
than females, and the amount of FBW is higher than females. For this reason, it is firstly
preferred male animals in fattening. The only advantage of castrated cattle compared to non-
castrated cattle is that these animals are docile and therefore easy to handle and manage (Tuncer,
1984; Uygur, 2007). Castration in fattening does not affect fattening performance as positively
as it is believed; some studies have shown that castrated males have lower performance in
fattening than non-castrated males (Ozcan, 1989; Kilig, 1996; Ozhan etal. 2004; Tekin, 2009;
Kilig, 2014; Kiigiik, 2019). Since the meat quality and DLWG ratios of females are lower, their
carcasses are fatter, and the amount of feed they spend per unit DWG is higher compared to
males, heifers, which are generally not preferred for fattening purposes, can be used as fattening
material when they are culling for different reasons (Ugur, 2014). Although heifers reach
slaughter maturity in a shorter time compared to castrated and non-castrated cattle, their
fattening performance is considerably lower than others. There is another disadvantage for
heifers. Heifers are bought more expensively than male steers, but they are sold cheaper
(Tuncer, 1984). In applications for growth and intensive fattening, male calves are reared under
extensive conditions until approximately one year of age and then fed with a target of FBW
500-600 kg. This management can be preferred by enterprises with good roughage and pasture
facilities. In the pasture-rearing method, male cattle are reared under extensive conditions until
they are about two years old and sent to slaughter. It is widely practiced to give concentrate
feed to the bulls for a short period before slaughter. Since the pasture-rearing method has low
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DLWG and FBW, it is recommended to be preferred not in exotic and crossbred breeds but in
domestic breeds that are resistant to parasites, extreme temperatures or cold, and inadequate
feeding conditions (Seker et al., 2017).

Age

As in all living organisms, the youth is the period when the growth rate is the highest in these
animals. Real growth is an increase in muscle, meat, bone, and tissues in organs (Tuncer, 1984).
In fattening, since young animals have not yet completed their growth and development, the
weight gain in muscle, bone, organs, and tissues is high; therefore, most of the live weight they
gain is not fat but meat and bone. However, since young animals use a very small amount of
the nutrients they consume to meet their survival share needs and the majority of the nutrients
they consume in their yield shares, they spend the majority of the nutrients they consume on
live weight gain, and their feed utilization is positive (Senel, 1986; Aytekin and Boztepe, 2015).
The period when the growth rate is the highest is between 8-18 months for Simmental, Holstein,
and Brown Swiss steers and between 15-25 months for domestic calves (Saygi, 2024). The age
of puberty is 1.5 years for culture cattle and 2.5-3.0 years for domestic cattle. Culture breed
animals reach puberty age earlier than domestic animals. Therefore, the animals to be fattened
should be selected from young animals, and fattening should be terminated before reaching the
age of puberty. Otherwise, fattening will not be economical. Growth in cattle, i.e., live weight
gain, is at the highest level until 1 year of age. There is a continuous decrease in the following
ages. It has been observed that well-fed purebred cattle gain 70% of the first-year weight gain
in the 2nd year and 50% of the 2nd-year weight gain in the 3rd year. In addition, there is another
advantage for the breeder in fattening young cattle. Since the live weight gain can continue for
a long time due to growth in these animals, the fattening period can be extended, especially in
periods when the market is not favorable. In such cases, the economic efficiency of fattening is
not impaired. The age of the animal and fattening period are inversely proportional (Tuncer,
1984). Young animals use the nutrients they receive in the development of their skeletons,
muscles, and organs and store less fat. Most of the live weight they gain is made up of meat,
which is rich in water and protein and has a low energy content with a small amount of fat.
Older animals store large amounts of fat, and the body weight they gain is energy-rich and poor
in water and protein, in contrast to young animals. In short, as the animal ages, its energy
requirement increases and the amount of feed it needs to consume to gain 1 kg of live weight
increases (Saygi, 2024). For example, it has been reported that a 200 kg live weight Holstein
male steer consumes 4-5 kg dry matter for one kg live weight gain with a quality fattening
ration, while an animal with a live weight of 400 kg consumes approximately 7-8 kg dry matter
for one kg live weight gain (Gorgiilii, 2018). In the studies, it is emphasized that fattening with
male material is better in fattening performance and carcass quality and the importance of
preferring young animals to old animals in terms of profitability, flavor, and meat quality
(Giirbiiz et al., 1992). The relationship between age and feed conversion efficiency is shown in
Table 3.
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Table 3. The relationship between age and feed conversion efficiency (Tuncer, 1984)

Ages (years)
Trait

0-1 1-2 2-3 3-4

Feed conversion efficiency (kg) 5.08 11.26 17.02 23.45

Table 3 illustrates that as the age of the animal increases, the FCE also increases (the dry matter
consumption increases).

Feeding Method and Period

The method and period of fattening in cattle are determined by factors such as breed, age,
feeding management, climatic and environmental factors, health, and market situation. It is not
desirable to finish fattening early or late. Ending fattening earlier than necessary reduces both
profitability and production. Continuing fattening despite reaching the appropriate end of
fattening live weight may be more harmful than ending fattening early. Because as LW
increases in fattening, DLWG decreases, the cost of 1 kg LWG increases, and most of the
increase is in the form of an increase in fat tissue. Different fattening methods that can be
preferred by breeders due to reasons such as season, condition of pastures, and feed resources
in cattle fattening and applied in practice are given in Table 4.

Table 4. Different methods used in cattle fattening according to feed source (Yildiz, 2018)

Feed source and fattening methods

: L Description
according to economic criteria

Extensive fattening It is a form of fattening in which intensive feeds

] arenot used and roughage is predominant.
(Pasture fattening)

It is a form of fattening by giving energy-rich
Semi-intensive fattening (Pastureand  dense feed in the pasture until a certain weight and

barn fattening) age, and then in the fattening places until slaughter
maturity.

It is a form of fattening intensive fattening with
concentrate-weighted feed up to the live weight

(Barn fattening) that can be ob_talned _quallt){ and appropriate
level of carcass in fattening units.

Intensive fattening
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There are two methods of application of intensive fattening in cattle. (1) After 15-20 days of
adaptation feeding, fattening material animals with a live weight of 250-300 kg are fattened
with intensive fattening feed consisting of 80-90% concentrate feed and 10-20% roughage for
a fattening period of approximately 5-8 months, and fattening material cattle are sent to
slaughter when they reach 550 kg with a live weight gain of 1200-1300 g/day. (2) Animals with
a live weight of 100-150 kg should be fed with a daily live weight gain of 600-800 g with
roughage-based feeding. When the live weight is 250-300 kg, intensive fattening should be
done after 15-20 days of adaptation feeding (Gorgiilii, 2018). One of the important issues in
fattening is the fattening period. In practice, three types of feeding methods are used in terms
of duration, and explanations about duration and methods are given in Table 5.

Table 5. Classification of animals according to the fattening periods applied (Arpacik, 1978)

Fattening Period Description

It lasts 3-4 months. Generally old cattle and cattle

Short-term fattening past the age of physical maturity areused.

Medium fattening It lasts 5-7 months. Young cattle aged 12-18 months
are used.

Long-term fattening It lasts more than 8 months, the feeds applied for
cattle that have just left the calf age areevaluated in
this group.

Care and Health

Animals that are not lively, sluggish, with thin ears and yellow whites of the eyes are diseased
and not suitable for fattening. Body structures: generally, animals with a deep, wide, and long
body, a small head, a short neck, a wide and straight back, and a and a wide and long rump are
more suitable for fattening, while animals with long legs, a narrow body, a sharp back, a narrow
and short rump, thick skin, a long neck, and a and a large head are not recommended to be fed.
A successful fattening can also be done with animals that have undergone good care and feeding
during the calving period, whose skeletal framework has been established but which later
become undersized due to reasons other than disease. Since these animals are undersized and
light, they are purchased cheaply, they provide faster fattening performance compared to their
peers, and they spend a small portion of the feed they consume for survival share and more for
live weight gain (Uygur, 2007). Since fattening material constitutes a large part of the costs of
fattening, it is essential to take protection measures related to the health of the animals. They
should be medicated against internal and external parasites, and necessary vaccinations should
be made. In addition, not taking the necessary precautions against the possibility of microbial
diseases in fattening animals may cause the entire herd to be disposed of. Metabolic diseases
seen in animals are usually individual and may occur as a result of different feeding methods
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applied. While nothing happens in some of the animals consuming the same feed, it may cause
acidosis, swelling, and urinary tract stone formation in some of them (Aytekin and Boztepe,
2015).

Feeding

Feeding to be applied in fattening and the rations to be given during this process vary greatly
in terms of both quantity and quality depending on various factors. Therefore, to obtain the
highest economic profit in fattening, it is essential to supply the nutrients required by the
fattening material in appropriate quantity, quality, and cheaply since feed costs constitute a
large part (55-75%) of the costs in fattening (Boztepe and Aytekin, 2008). In addition, the
feedstuffs contained in the ration given to cattle, the physical form of the feed, the amount and
ratio of concentrate and roughage, feed digestibility, and feed utilization are the factors
determining the fattening performance. To provide the expected fattening performance of the
animals, the ration to be given to the animals in a day must meet the nutrients needed by the
animal. For this purpose, the nutrients required by the animal, the nutrient contents of the ration,
and daily feed consumption of fattening cattle vary depending on the water content of the feed
(Uygur, 2007). Therefore, the amount of consumption is expressed in terms of dry matter. In
ruminant feeding, concentrate and roughage ratios are also important especially in terms of
rumen health and fattening performance. Roughages provide a feeling of satiety as a filler,
prevent agglomeration of concentrate feed, provide energy and protein, prevent metabolic
problems such as acidosis, swelling, decreased appetite, and also source of vitamins and
minerals. Dry matter consumption in fattened cattle is 30-35% lower than in dairy cattle. For
this reason, it is preferred that the energy content of roughages used in fattening cattle feeding
is higher than those used for dairy cattle (Kilig, 1996; Ozhan et al. 2004; Alpan and Aksoy
2009; Kilig, 2014; Kiigiik, 2019). Recommended concentrate and roughage ratios according to
fattening periods are given in Table 6. Recommended concentrate and roughage ratios
according to fattening periods are given in Table 6.

Table 6. Recommended concentrate and roughage ratios according to fattening periods Adapted
from Ozhan et al. (2004) and Gérgiilii (2018)

Fattening Periods
Long-term (12 months)  |Medium (8 months) Short-term (4 months)

Periods Concentrate/ roughage Concentrate / roughage | Concentrate / roughage

ratio ratio ratio
The first 1/3 of the 40/60 (2 months)” 50/50 (1 month)” 60/40 (1 month)”
fattening”
The second 1/3 of the 60/40 (7 months)” 70/30 (5 months)” 80/20 (2 months)”
fattening”
The last 1/3 of the 75/25 (3 months)” 80/20 (2 months)” 85/15 (1 month)”
fattening”
Overall mean 60/40 70/30 80/20

*The fattening period is affected by many factors. It may vary according to the current environmental conditions
of farms.
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Metabolic disorders such as acidosis, swelling, liver abscesses and urinary tract stones are
usually caused by inappropriate feeding programs. Therefore, ration should be adjusted
according to appropriate feeding methods. Clean water should always be available in front
of the animals during fattening (Boztepe and Aytekin 2008).

According to Uygur (2007), the important points to be considered in the feeding of cattle in
fattening can be summarised as follows. The first requirement of fattening cattle is energy
and energy requirements increase as their live weight increases. It should be known that
protein level in the ration is more important for young animals. Mineral substance and
vitamin needs should be determined and met correctly. It is recommended to keep salt or lick
stone in the feeders. In practice, it is recommended to supplement vitamin A, D, and E with
ration or by injecting vitamin A, D, and E to the animals in fattening, since mostly non-
nutritive stalk-straw is used instead of dry grass or dry alfalfa in fattening. If dry beet pulp is
to be used in feeding, it is recommended to soak the pulp with water 24 hours before feeding,
and it should be taken into consideration when preparing the ration that it is very poor in
terms of mineral substances, vitamins, and protein. If feeds such as sugar beet pulp and silage
are not given, it is recommended to give 1-2 kg of hay per animal per day, as more will reduce
feed consumption and less may cause digestive problems. It should be known that
approximately 75% of the muscle tissue in red meats is composed of water, and to ensure
good fattening performance, maximum attention should be paid to keeping a sufficient
amount of clean and fresh water in front of the animals. To ensure a high feed conversion
efficiency, it is recommended that grain feeds should be crushed rather than broken if
possible.

Stress and Animal Welfare

Variable climatic conditions, poor feeding management, inadequate space, diseases, social
and hormonal behaviour, and some environmental conditions (castration, barn type, keeper,
noise, and poor lighting, etc.) negatively affect the health and growth performance of animals.
Minimising these factors is important to improve the welfare and productivity of cattle. High
temperatures and humidity are known to negatively affect feed intake, productivity, general
health, and product quality of cattle and are among the most stressful and costly factors in
the life of livestock. Economic losses associated with temperature stress in the livestock
industry include slow growth rates, reduced fertility, increased veterinary costs, inconsistent
carcass quality and composition, reduced market weights, and increased animal welfare
issues (Bohmanova et al. 2007; Gonzalez-Rivas et al. 2020). For this reason, temperature
humidity index (THI) values are utilised in herd management (especially in dairy cattle
breeding). Generally used as a practical indicator of the degree of stress caused by weather
conditions in dairy cattle, the THI value is a better predictor of body temperature than other
measures of environmental conditions (Bohmanova et al. 2007). Tolerance to temperature
varies between species (cattle are more sensitive than sheep and goats) and within the same
species, there are differences between breeds (Holstein breed are more sensitive than Jerseys,
Jersey breeds should not be preferred in fattening). There are also differences in different
physiological periods (lactating cattle are more sensitive than dry-period cattle) and
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differences in body weight (heavy cattle are more sensitive than light cattle) (Silanikove,
2000). In beef cattle, feed intake starts to decrease at an ambient temperature of about 30 °C
and less than 80% relative humidityor at an ambient temperature of 27 °C and more than 80%
relative humidity (Bernabucci et al.,, 2010). Clariget et al. (2018) reported that the
physiological variables (respiratory rate and respiration) of the animals exposed to the sun
were above normal and showed a decrease in rumination and feed intake, which are indicators
of heat stress, in a study conducted to evaluatethe effect of different temperature reduction
alternatives (shade or spray) on the performance offattening cattle in a fattening farm. Acute
heat stress is experienced in ruminants just before slaughtering muscle glycogenolysis and
can result in pale, soft, and exudative meat characterized by low water holding capacity. In
contrast, animals subjected to chronic heat stress have reduced muscle glycogen stores,
resulting in dark, tough, and dry meat with high final pH and high water holding capacity.
Also, heat stress oxidative stress lipid and protein oxidation lead to reduced shelf life
and food safety due to bacterial growth and shedding (Gonzalez-Rivas et al. 2020).
Cortese et al. (2020) investigated the effect of space allocation on the health and growthof
Charolais bulls housed in a closed facility and reported that low space allocation had a
negative effect on dry matter consumption, rumination time and health. Bretschneider (2005)
in their study on the effects of age and castration method on the performance and stress
response of male beef cattle reported that castration by any method at or near birth
significantly reduced weight loss and that the stress response in cattle under 6 months of age
tended to be lower than in cattle over 6 months of age. However, in their study, the
researchers reported that they considered rubber banding castration to be less stressful than
surgical castration. Wechsler (2011), in their study to determine the effects of floor quality
and space requirement on the welfare of finishing cattle in intensive fattening cattle in
Europe, reported that fully slatted floors with rubber coating are an acceptable alternative to
concrete slats and have positive effects on animal behaviour and leg lesions and that it is
important to implement minimum standards for more space allocation for production
systems. Gupta et al (2007) reported that in their study where finishing bulls were kept in
slatted bottom pens with space allocations of 1.2, 2.7 or 4.2 m? per animal, they measured
significantly higher basal cortisol values in animals with the lowest space allocation,
indicative of increased stress levels. Park et al. (2020) reported that the optimum space
allowance for finishing animals may be between 2.5m? and 3.0 m? per animal, while 1.5 m?
per animal may not be in the best interest of the animal in terms of productivity and welfare.
They stated that the different types of floors investigated showed positive and negative effects
on welfare, but that straw bedding had a positive effect oncattle welfare. They also reported
that individually housed calves showed behavioural, physiological, and performance
measures indicating poor welfare compared to those housed in groups. Fourie et al. (2006)
conducted a study to evaluate the effect of supplemental light on the fattening performance
of young calves (mean age 203 + 14 days and live weight 257 + 15.1kg) in intensive fattening
and reported that supplemental light (24 h light) significantly reducedfeed intake and
improved daily live weight gain and feed evaluation coefficient, but had no significant effect
on body measurements or subcutaneous fat accumulation (back fat thickness and eye muscle
area).
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CONCLUSION

No matter how much care and feeding is improved, the hereditary predisposition of the breed
to be fattened (meat-dairy-combined) has a significant effect on fattening efficiency. However,
the yield to be obtained in the best care and feeding in the current environmental conditions is
the mirror of the genotypic structure. The increase in the world population in recent years makes
it necessary to breed most breeds in different regions from the regions where they have been
bred for centuries to produce at the global level. This leads to differences especially in
acclimatisation and affects the welfare of animals. In addition, considering that the resources
used in feeding (feed and water resources) will decrease day by day due to climate changes,
livestock fattening appears as a strategic production activity that cannot be ignored in current
and future agricultural policies. For this reason, in this study, the factors affecting fattening
performance in cattle fattening were emphasised and it was aimed to contribute to the breeders
to increase beef production.
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ABSTRACT

Due to health problems, nowadays, investigation quality of fruits are increased in daily life
very rapidly. One of the areas where high technology is used on fruit quality classification
applications. With the developing technology, fruits can be automatically classified according
to their characteristics using different machine learning methods. Machine learning methods
used for determining the quality conditions of many fruits when selecting them. One of the
popular machine learning methods is the Support Vector Machine (SVM). SVMs can be used
for both linear and non-linear data. When classifying some nonlinear data with SVM, kernel
functions are used. In this simulation based study, 3 different datasets of orange, apple and
banana fruits with different characteristics are employed. The SVM method is used to classify
these datasets. For SVM, 3 different kernel functions are selected as linear, gaussian, and
quadratic. The results are evaluated according to accuracy, precision, recall, specificity, F1
score metrics by giving confusion matrices and ROC curves. This investigation is improved
that real time experimental applications can be used to analyze classification such fruits.

Keywords: Apple, banana, orange, support vector machine.

1. INTRODUCTION

Classification of fruits according to their quality is one of the problems encountered in daily
life. Nowadays, machine learning methods are frequently used for classification. One of these
machine learning methods is the Support Vector Machine (SVM). SVM s used in different
areas for classification. Some of these are as follows. In their study, Huang et al. used three

different SVM methods to determine the risks during the railway transport of hazardous
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materials. They compared these methods with traditional SVM and found that the methods
showed higher accuracy than traditional SVM. They stated that increasing the number of data
can increase the accuracy [1]. Liwei et al. aimed to use SVM to differentiate between good and
bad creditors in credit risk assessment. They demonstrated the effectiveness of SVM-MK in
this study using a real dataset [2]. Xiaoying et al. classified short outburst radiator using LS-
SVM in their study. When they compared the results with C-SVM, they stated that LS-SVM
showed higher performance [3]. Bagasta et al. compared Cubic SVM and Gaussian SVM for
the detection of ischemic stroke. Their study proved the usability of SVM in the classification
of diseases. As a result of their comparison, they stated that Cubic SVM gave over 80%
accuracy [4]. Yao et al. used SVM with K-means clustering. When they tested the performance
of the method called K-SVM with different datasets, they showed that the training and
prediction time decreased [5]. In their study, Zeng et al. suggested that LS-SVM and SVM do
not use real datasets in real studies for tuning the parameters of SVM and this is a deficiency.
Using a large real-world dataset, they analyzed the advantages and disadvantages of both
methods. In general, they found that LS-SVM performed better [6]. Alam et al. classified
patients with Alzheimer's disease and healthy patients using SVM and Multi-kernel SVM with
PCA. In this study, where the performance of traditional SVM and multi-kernel SVM is
compared, it is seen that Multi-kernel SVM shows higher accuracy [7]. Samantaray et al. used
artificial intelligence and SVM to predict sediment concentration in their study. The test results
showed that the PSR-SVM-FFA model gave the highest accuracy [8].

SVM methods are also used in the field of agriculture, some of which are as follows. Peng et
al. used SVM to recognize 6 different fruits. As a result of this study, which they planned to
contribute to the selection of fruits, they were able to achieve an accuracy rate of over 80% for
all fruits [9]. Acharya et al. used SVM and LS-SVM for the detection of diseases in rice leaves.
LS-SVM outperformed traditional SVM in disease detection [10]. Kumari and Gomathy used
SVM to classify 10 different fruits using color and texture features of fruits. SVM was able to
distinguish fruits with a minimum accuracy of 89% [11].

In this study, a classification model is designed to classify 3 different datasets containing fruit
data. SVM classifier model is used for the classification process. The obtained classification

results show that this model can be developed and applied in mobile systems in daily life.
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2. MATERIAL AND METHOD

2.1. Datasets

In this study, 3 different datasets with different characteristics are used. The parameters of these datasets
such as the number of data, number of features, and number of classes differ from each other. There
are 241 samples in the orange dataset [12]. Each sample has 10 attributes including size, weight, brix,
ph, softness, harvesttime, ripeness, color, variety, blemishes. The quality values of the samples are
divided into 8 classes ranging from 1 to 5 points. There are a total of 4000 samples in the apple dataset
[13]. Each sample has 7 attributes: size, weight, sweetness, crunchiness, juiciness, ripeness, acidity.
The samples are divided into 2 classes as good (2004 sample) and bad (1996 sample). There are a total
of 8000 samples in the banana dataset [14]. Each sample has 7 attributes: size, weight, sweetness,
softness, harvesttime, ripeness, acidity. The samples are divided into 2 classes as good (4006 samples)

and bad (3994 samples). The characteristics of the datasets are given in Table 1.

Table 1. Model Hyperparameters of Tree Algorithms

Number of Number of Number of
Samples Classes Feature
Orange 241 8 10
Apple 4000 2 7
Banana 8000 2 7

As seen in Table 1, all 3 datasets used in the study have different characteristics. Thus, the effect of the

dataset on the SVM performance can be analyzed.

2.2. Support Vector Machine (SVM)

SVM was developed by Vapnik and Cortes [15]. SVMs can be used in both regression and
classification problems. Since SVM is based on a supervised learning model, it is more preferred in
classification problems [16]. Unlike some other machine learning algorithms that work like a black
box, it has a specific solution. It provides this specific solution through kernel functions. Thus, it maps
the classification problem to a higher dimensional space. Due to the kernel functions, it can also be
used in non-linear classification problems. SVM algorithms generally give better results than
traditional statistical methods in non-linear and high-dimensional problems [17]. SVM aims to find the
optimum plane that best classifies the points in the data set.

In linear SVM, let (y1, y2, ..., yn) be the data set, zie(-1, 1) be the class labels and b be the threshold
value. In SVM, the data is separated by the hyperplane g(x) =w™y + b =0 [18].

wlye+ b >+1, if z: = +1 (2nd grade) Q)
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wly:+ b <—1, if zc = —1 (Ind grade) (2)

g(x) =wTy + b =0 The points on the top and bottom of the hyperplane are calculated using Equations
land 2.

Non-linear data needs to be moved to a higher dimensional space. In this case, a dataset of dimension
a is moved to a new dataset of dimension b such that b > a. There are many different kernel functions
designed for SVM.

2.3. Performance Metrics

In this study, accuracy, precision, recall, specificity, F1score performance metrics are used. Also
confision matrices and ROC curves are given. The confusion matrix can be used to summarize a
classifier's performance in classification issues. This square matrix's columns and rows list the number
of actual class ratios as well as the expected class ratios. The true positive (TP), false positive (FP), true
negative (TN), and false negative (FN) values are included in the confusion matrix [19-21].

About the number of samples that are incorrectly labeled, accuracy gives broad information. The
calculation of accuracy involves dividing the entire number of guesses by the sum of correct forecasts.
The computation of accuracy is presented in Equation 3. Equation 4 illustrates the calculation of
precision, or false positive rates. Equation 5 depicts recall as the likelihood of accurately classifying
data for TP. Another name for recall is sensitivity. Equation 6 illustrates the specificity, which is the
percentage of negatives that are appropriately classified. Another way to describe specificity is as the
real negative rate. Equation 7 or Equation 8 illustrate how the precision and recall numbers are used to
calculate the F1score [22].

Accuracy = ————=N___ (3)
TP+TN+FP+FN
Precision = —— (4)
TP+FP
Recall = —~ (5)
TP+FN
e TN
Specificity = P (6)
F1=—2% _ (7)
2TP+FP+FN

__ 2xrecall x precision

Fl=

recall+precision (8)
A higher accuracy rate and F1score indicates a higher classification success rate. The analyses and

assessments in the findings section are based on the equations above.
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3. SIMULATION RESULTS

In this study, 3 different datasets of orange, apple and banana fruits are used. These datasets
have different characteristics in terms of number of samples, number of classes and number of
features as shown in Table 1. This study has two main objectives. The first one is to investigate
the effect of kernel functions on classification accuracy in SVM models. The other main
objective is to examine the classification accuracy of SVM models for different datasets. For
this purpose, 3 different kernel functions are used. The results obtained according to

performance metrics are given in Table 2.

Table 2. Results of SVM models

Dataset
Perll;lo;p iince Fﬁﬁg?ieoln Orange Apple Banana
Accuracy Linegr 49.8 74.7 87.6
(%) Gausmap 53.9 91.3 98.4
Quadratic 50.2 87 96.3
Precision Linegr 0.3235 0.7261 0.8833
(%) Gaussian 0.3995 0.9213 0.9804

Quadratic 0.3715 0.8805 0.9559
Linear 0.3159 0.7184 0.8663
Recall (%) Gaussian 0.3318 0.9038 0.987
Quadratic 0.3554 0.8562 0.9707
Linear 0.9189 0.7416 0.8859

Speco'/f'c'ty Gaussian | 0.9202 | 09232 | 0.9803
(%) Quadratic | 0.9215 0.8842 | 0.9553
Linear 0.3129 0.7222 | 0.8747

Flscore Gaussian 0.3403 0.9125 0.9837

Quadratic 0.3591 0.8682 0.9632

When Table 2 is analyzed, the best results are obtained for the banana dataset in all SVM models
regardless of the kernel functions. The lowest results are obtained for the orange dataset. The
reason for this may be that the banana dataset has the highest number of samples, while the
orange dataset has both the lowest number of samples and the highest number of classes. When
the results are analyzed, it can be said that the accuracy and Flscore values are in parallel.
Figure 1 shows the confusion matrices obtained for the orange dataset for linear, gaussian and

quadratic, respectively.
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Figure 1. Confusion matrices obtained for the orange dataset a)linear b)gaussian c) quadratic
Figure 1 shows that unlike the other datasets, the orange dataset has 8 classes. Therefore, the
confusion matrix size is also higher than the others. In Figure 2, the confusion matrices obtained

for the apple dataset are given for linear, gaussian and quadratic respectively.

(=]
(=]

True Class
True Class
True Class

1 1850

0 1 0 1 0 1
Predicted Class Predicted Class Predicted Class

Figure 2. Confusion matrices obtained for the apple dataset a)linear b)gaussian c) quadratic

Figure 2 shows that the highest accuracy rate is obtained with the gaussian kernel function. The
gaussian kernel function incorrectly classified 192 of the bad apples as good. Similarly, 154 of
the good apples are incorrectly classified as bad. The lowest accuracy rate belongs to the linear
kernel function. The linear kernel function incorrectly classified 562 of the bad apples as good.
Similarly, 541 of the good apples are incorrectly classified as bad. Figure 3 shows the confusion

matrices obtained for the banana dataset for linear, gaussian and quadratic respectively.

=]

True Class
True Class
True Class

—

0 1 0 1 0 1
Predicted Class Predicted Class Predicted Class

Figure 3. Confusion matrices obtained for the banana dataset a)linear b)gaussian c) quadratic

CONFERENCE BOOK Academy Global Publishing House 294



 CONFERE,
& 5,

WCADE
Ja',rq/
8
T

0

2
£

Figure 3 shows that the highest accuracy rate is obtained with the gaussian kernel function as
in the other datasets. The gaussian kernel function incorrectly classified 52 of the bad bananas
as good. Similarly, 79 of the good bananas are incorrectly classified as bad. As with the other
datasets, the lowest accuracy rate belongs to the linear kernel function. The linear kernel
function incorrectly classified 534 of the bad apples as good. Similarly, 457 of the good apples
are incorrectly classified as bad.

The ROC curve is a crucial performance measure for classification issues. The area under the
curve, or AUC, is represented by the ROC, a probability curve. The performance of
classification improves as the AUC value gets closer to 1.

For all 3 datasets, the ROC curves of the gaussian kernel functions that give the highest accuracy

rate are given in Figure 4.
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Figure 4. ROC curve for gaussian kernel function a)orange b)apple c)banana

As seen in Figure 4, the highest AUC value of the ROC curves belongs to the banana dataset
with 0.99. Then, the highest AUC values belong to the apple dataset with 0.95 and the orange
dataset with 0.86, respectively.

4. CONCLUSIONS AND DISCUSSIONS

Nowadays, the large amount of data makes it necessary to solve classification problems quickly
and accurately. Many different algorithms are used for classification problems. In this study,
SVM is used to classify orange, apple and banana data according to their quality. Orange, apple
and banana datasets have different characteristics. For this nonlinear problem, 3 different kernel
functions, linear, gaussian, and quadratic, are used. When the results obtained are analyzed, it
is seen that the gaussian kernel function gives the highest accuracy rate for all three datasets of
orange, apple and banana. For all performance metrics except recall, specificity and Flscore
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values of the orange dataset, the gaussian kernel obtained the highest success value. Then the
highest accuracy rates are quadratic and linear, respectively. When analyzed on a dataset basis,
the highest accuracy value is obtained in the banana dataset. This may be due to the fact that it
is the dataset with the highest number of samples. The lowest accuracy is obtained in the orange
dataset. This may be due to the fact that it has the least number of samples and the highest
number of classes. As can be seen, the kernel functions gave parallel results on different

datasets. The results obtained revealed the effect of kernel functions on SVM performance.

REFERENCES

[1] Huang, W., Liu, H., Zhang, Y., Mi, R., Tong, C., Xiao, W., & Shuai, B. (2021). Railway
dangerous goods transportation system risk identification: Comparisons among SVM,
PSO-SVM, GA-SVM and GS-SVM. Applied Soft Computing, 109, 107541.

[2]  Wei, L., Zhang, Y., Liu, M., & Xiao, Q. (2016, November). Credit Risk Evaluation
Using ES Based SVM-MK. In 2016 5th International Conference on Measurement,
Instrumentation and Automation (ICMIA 2016). Atlantis Press.

[3] Xiaoying, F., Xiaoyi, Z., & Jia, Y. (2009, July). Short Outburst Radiator Classification
Based on LS-SVM. In 2009 International Conference on Information Technology and
Computer Science (Vol. 2, pp. 531-534). IEEE.

[4] Bagasta, A. R., Rustam, Z., Pandelaki, J., & Nugroho, W. A. (2019, June). Comparison
of cubic SVM with Gaussian SVM: classification of infarction for detecting ischemic
stroke. In IOP conference series: materials science and engineering (Vol. 546, No. 5, p.
052016). IOP Publishing.

[5] Yao, Y., Liu, Y., Yu, Y., Xu, H., Lv, W,, Li, Z., & Chen, X. (2013). K-SVM: An
Effective SVM Algorithm Based on K-means Clustering. J. Comput., 8(10), 2632-2639.

[6] Zeng, J., Tan, Z. H., Matsunaga, T., & Shirai, T. (2019). Generalization of Parameter
Selection of SVM and LS-SVM for Regression. Machine Learning and Knowledge
Extraction, 1(2), 745-755.

[7] Alam, S., Kang, M., Pyun, J. Y., & Kwon, G. R. (2016, July). Performance of
classification based on PCA, linear SVM, and Multi-kernel SVM. In 2016 Eighth
International Conference on Ubiquitous and Future Networks (ICUFN) (pp. 987-989).
IEEE

CONFERENCE BOOK Academy Global Publishing House 296




| LONFERE,,
& 5,

MCADEY,
7

[9]

[10]

[11]

[12]
[13]
[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]

CONFERENCE BOOK Academy Global Publishing House

'Y
T

uuuuuuuuuuuuuuuu

Samantaray, S., Sahoo, A., & Ghose, D. K. (2020). Assessment of sediment load
concentration using SVM, SVM-FFA and PSR-SVM-FFA in arid watershed, India: a
case study. KSCE Journal of Civil Engineering, 24(6), 1944-1957.

Peng, H., Shao, Y., Chen, K., Deng, Y., & Xue, C. (2018). Research on multi-class fruits
recognition based on machine vision and SVM. IFAC-PapersOnLine, 51(17), 817-821.
Acharya, S., Kar, T., Samal, U. C., & Patra, P. K. (2023). Performance comparison
between svm and Is-svm for rice leaf disease detection. EAl Endorsed Transactions on
Scalable Information Systems, 10(6).

Kumari, R. S. S., & Gomathy, V. (2018, February). Fruit classification using statistical
features in svm classifier. In 2018 4th International Conference on Electrical Energy
Systems (ICEES) (pp. 526-529). IEEE.
https://www.kaggle.com/datasets/shruthiiiee/orange-quality, (02.07.2024).
https://www.kaggle.com/datasets/nelgiriyewithana/apple-quality, (02.07.2024).
https://www.kaggle.com/datasets/I311ff/banana/data, (02.07.2024).

Vapnik, V. & Cortes, C. (1995). Support-vector networks. Machine learning, 20, 273-
297.

Kizgin, M. S., Cambay, Z., Sepet, H., Ozcelik, S. T. A., & Uyanik, H. (2023).
Classification of Fruit Types of Onobrychis with Machine Learning Approach. Firat
University Journal of Science, 35(2), 87-96.

Yang, M., Lim, M. K., Qu, Y., Ni, D., & Xiao, Z. (2023). Supply chain risk management
with machine learning technology: A literature review and future research directions.
Computers & Industrial Engineering, 175, 108859.

Peker, M., & Ozkaraca, O. (2018). A GPU accelerated hybrid GA-SVM for large scale
datasets: CuGA-SVM. Gazi University Journal of Science Part C: Design and
Technology, 6(3), 581-591.

Raschka, S. (2014). An overview of general performance metrics of binary classifier
systems. arXiv preprint arXiv:1410.5330.

Huang, F., Ma, Q., Ren, J,, Li, J.,, Wang, F., Huang, T., & Cai, Y. D. (2023).
Identification of Smoking-Associated Transcriptome Aberration in Blood with Machine
Learning Methods. BioMed research international.

Chacén, A. M. P., Ramirez, 1. S., & Marquez, F. P. G. (2023). False alarm detection in
wind turbine by classification models. Advances in Engineering Software, 177, 1034009.

297




 CONFERE,
& 5,

KCADE,
Ja'ré?
8
T

uuuuuuuuuuuuuuuuuuuu

[22]

Yildirrm, S. & Bingo6l, M. S. (2024). Evaluation of Adaboost and Rusboost
Classification at Guillotine Shear. 8th International

ICONTECH Congress on
Innovative Surveys in Positive Sciences, 26-33.

CONFERENCE BOOK

Academy Global Publishing House 298




 CONFERE,
& 5,

WCADE
M,rq/
8
T

uuuuuuuuuuuuuuuuuuuu

COMPARATIVE ANALYSIS OF ALPHA SCINTILLATION DETECTORS:
RESOLUTION, GEOMETRIC EFFICIENCY AND ALPHA DETECTION STUDY

Cevdet Zafer Osmanagaoglu?, Dr. Cuneyt Celiktas®

Ege University, Faculty of Sciences, Physics Department, 35100, Bornova, Izmir, Tiirkiye

%e-mail: cevdetzafero@gmail.com - (0009-0007-8930-2732)
be-mail: cuneyt.celiktas@ege.edu.tr - (0000-0001-8608-066X)

Abstract

Sensitivity to alpha particles, resolution, and geometric efficiency are crucial factors in radiation
detection applications. This study contains the detection performance tests of alpha scintillation
detectors assembled in our laboratory and the comparison of the performance with those of the
commercial ones. We determined energy resolution, geometric efficiency, and alpha activation
values of the assembled detectors useing a solid and point Ra?? alpha radiation source with the
activity of 9 uCi. Two commercial scintillation detectors were analyzed: the REXON GPS300-
RP400-JB and the REXON GPS360-JB models. The GPS300-RP400-JB features a 9 mm thick
plastic scintillation crystal (RP400), while the GPS360-JB has a much thinner 0.1 mm thick
crystal with the same type. Both detectors have an input window diameter of approximately 50
mm (2 inch), which enhances their detection efficiencies. In addition, RCA 6342A and A.D.1.T.
SRC B50B01-25 model photomultiplier tubes (PMTs) mounted with ZnS(Ag) scintillators
from ELJEN TECHNOLOGY were used as the test alpha scintillation detectors called as
custom-assembled. To compare these custom-assembled detectors with the commercial ones,
which they utilize different scintillation crystals and PMTs (specifically, the RCA 6342A
(Detector-1) and A.D.I.T. SRC B50B01-25 (Detector-11)), various performance metrics were
evaluated. The results indicate that while commercial detectors generally offer superior
resolution and geometric efficiency due to optimized production methods, custom-assembled
detectors provide the competitive performance, particularly in resolution, with the added
benefits of cost-effectiveness and customization. These findings highlight the potential of
custom-assembled scintillation detectors as viable alternatives for specialized applications and
educational purposes. The study underscores the trade-offs between cost and performance in
detector design, suggesting that custom-assembled detectors can be a practical choice for those
seeking to balance adaptability with performance.

Keywords: Scintillation, Alpha Particle, Detection Performance Evaluation

1. Introduction

Scintillation detectors and photomultiplier tubes (PMTSs) are essential tools for detecting and
measuring ionizing radiation. These detectors utilize a scintillating material to convert radiation

energy into visible light. A PMT, which is highly sensitive to low light levels, then captures
this light. Through a series of dynodes, the PMT amplifies the light signal to produce an

CONFERENCE BOOK Academy Global Publishing House 299




 CONFERE,
& 5,

WCADE
M,rq/
8
T

0

2
£

electrical pulse that can be recorded and analyzed. This combination of scintillation detectors
and PMTs allows for precise detection and quantification of radiation, making them
indispensable in fields ranging from high-energy physics research to medical imaging [1].

Energy resolution is another key performance metric for scintillation detectors. It measures the
ability to distinguish between different energy photons by evaluating the full width at half
maximum (FWHM) of the observed peaks. Understanding each detector's performance in
resolving energy levels is crucial for applications that require accurate energy measurement [2].

The energy resolution (R) of a detector is calculated using the formula:

R =2 X 100 (1)
where FWHM represents the full width at half maximum of the peak, and C denotes the channel
number at the peak's maximum count. This parameter is essential for assessing the precision
and accuracy of the detector, as outlined in ref. [3].

Additionally, geometric efficiency plays a significant role in scintillation detector performance.
This efficiency reflects the detector’s ability to detect radiation over a specific region and angle,
influenced by factors such as the size, shape, and sensitivity of the PMT, as well as the overall
detector design [4].

Geometric efficiency (e4,,) is determined using the following equation:

Q24

ge0 = 2 = (3) [1 — cos(tan™ ()] @

where 1 is the detector's radius, and d is the distance from the radiation source. This formula

calculates the detector's capacity to detect radiation by accounting for the solid angle (Qa)
between the source and the detector.

Finally, as alpha particles are highly ionizing and necessitate high sensitivity for precise
detection, alpha activation measurements are critical for evaluating the detectors' sensitivity to
alpha particles. We can assess the efficacy of different detectors in detecting alpha radiation by
comparing their alpha activation data, which is crucial for applications like nuclear safety and
environmental monitoring. This analysis aids in contrasting commercial and custom-assembled
scintillation detectors, showing their advantages and possible areas for development, along with
other performance metrics. In industries like nuclear medicine and radiotherapy, where precise
radiation output and sensor performance are crucial, as well as nuclear physics, reactor control,
radiation safety, and other related domains, accurate measurement of alpha activity is essential

[5].
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Alpha activity (A) can be calculated using the formula:

4md?

nr2

Ca
A=(BED 3)
where T is the measurement time, d is the perpendicular distance between the source and the
detector, r is the radius of the detector, and C, represents the counts in the alpha peak region.
This method accounts for the solid angle between the source and the detector, adjusting for
background radiation to accurately determine the peak area.

This work presents a comparative examination of various scintillation detectors with an
emphasis on geometric efficiency, energy resolution, alpha activation measures, and other
relevant factors to improve our understanding of their performances. The objective is to
compare the effectiveness of commercial and custom-assembled detectors, finding areas for
improvement and learning more about the efficacy of each.

2. Materials and Methods

In this investigation, the custom-assembled detectors were compaed with the two commercial
ones: the REXON GPS300-RP400-JB (Commercial Detector-1) and the REXON GPS360-JB
(Commercial Detector-11). The GPS300-RP400-JB features a 9 mm thick plastic scintillation
crystal (RP400), while the GPS360-JB has a much thinner 0.1 mm thick crystal with same type.
Both detectors have ZnS(Ag) scintillators together with the RP400, and have an input window
diameter of approximately 50 mm (2 inch). To compare these commercial detectors with
custom-assembled ones, which they utilize different scintillation crystals and PMTs
(specifically, the RCA 6342A (Detector-1) [6] and A.D.1.T. SRC B50B01-25 (Detector-11) [7]),
various performance metrics were evaluated.

Table 1 Properties of the used scintillators

Property RP 400 [8] ZnS(AQ) [9]

Density 1.032 (g/cm?) 3.25+0.25 (mg.cm™)
Wavelength of max. emission (nm) | 423 450

Decay constant (ns) 2.5 200

Light output

Refractive index

65 (% Anthracene)

300 (% Anthracene)

1.58

N/A

Table 1 summarizes the properties of the scintillators used in this study. The table provides key
details about the ZnS(Ag) and RP400 scintillation crystals, including density, wavelength of
maximum emission, decay constant, light output, and refractive index. These properties are
critical for selecting the appropriate material for specific radiation detection and nuclear physics
applications.
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To determine the alpha activation, geometric efficiency, and energy resolution of each detector,
the detectors were placed at a predetermined distance from the alpha source (Ra?%, 9 uCi,

Leybold 55959). The output signals from the detectors were captured and examined using a
high-resolution digital oscilloscope.

Light isolation is a critical factor for alpha scintillation detectors to ensure the accuracy and
reliability of their responses. Excess light photons entering the detector can cause unwanted
signals and electrical noise at the tube output. To mitigate this, a wooden box was constructed
to shield the detector from the ambient light. The interior of the box was painted black to reduce
internal reflections and absorb incoming light, creating a more controlled environment.
Additionally, the floor was covered with black tape for light insulation, and styrofoam was

placed at the bottom of the box to prevent mechanical noise and protect the equipment from
mechanical vibrations (Fig. 1).

Fig. 1. From left to right: radiation source, scintillation detector (Scintillator+PMT+PMT Base),
preamplifier.

The circuit diagram of the experiment is given in Fig. 2.

Fig. 2. Circuit diagram for the setup to be used in this study. S: ZnS(Ag) scintillator SD: Scintillation

Detector with PMT, HVS: High Voltage Power Supply, PA: Pre-amplifier, MA: Main Amplifier, DO:
Digital Oscilloscope, MCA: Multi-Channel Analyzer.

CONFERENCE BOOK Academy Global Publishing House 302




