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KLINiK BILIMLER BOLUMU BASKANLIGINA

ligi : 04.10.2023 tarihli ve E-36643897-000-2300313904 sayili belge.

Ilgide kayith yazida belirtildigi {izere, Boliimiiniiz Veterinerlik I¢ Hastaliklar1 Anabilim
Dal1 6gretim iiyelerinden Prof. Dr. Basak HANEDAN'In, "Academy Global Conferences &
Publishing tarafindan oniimiizdeki tarihlerde diizenlenecek olan uluslararasi kongrelerde;
kongre baskani, kongre diizenleme ve bilim kurulu iiyesi olarak goérevlendirilmesi
Dekanligimizca uygun goriilmiistiir.
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Prof.Dr. Yavuz Selim SAGLAM
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NO :AC- 2a - 2025. 458h- 2857
Konu : Akademik Tesvik Uygunluk Belgesi 10/09/2025

ILGILIi MAKAMA

HATTUSAS 2nd INTERNATIONAL CONFERENCE ON APPLIED SCIENCES August
1 - 3, 2025 tarihleri arasinda Corum’da 20 farkl iilkeden akademisyenin katilimiyla
gergeklestirilmigtir. Kongre kapsaminda sunulan 54 bildirinin 20°si Tiirkiye’den, 34’s1 ise
farkli 20 iilkeden katilan akademisyenler tarafindan sunulmustur. Kongre, 16 Ocak 2020
Akademik Tesvik Odenegi Yonetmeligine getirilen “Tebliglerin sunuldugu yurt iginde
veya yurt disindaki etkinligin uluslararasi olarak nitelendirilebilmesi i¢in Tiirkiye disinda
en az bes farkl lilkeden sozli teblig sunan konugmacinin katilim saglamasi ve tebliglerin
yaridan fazlasinin  Tirkiye disindan katilimcilar tarafindan sunulmasi esastir.”
degisikligine uygun olarak diizenlenmistir.

Bilgilerinize arz ederiz

Saygilarimizla

Abelr

Prof. Dr. Basak Hanedan

www.hattusaskongresi.org hattusaskongresi@gmail.com
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Kongre Baglant1 Linki :

Join Zoom Meeting

https://us06web.zoom.us/j/88571518350?pwd=tf0 YazCWBmbAiWrHygjKSjkbbSvotfd.1
Meeting ID: 885 7151 8350

Passcode: 202224
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

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

e  Oturum igerisinde en KIDEMLI olan moderator olarak secilir. Moderatoriin oturum diizenini
gozetmesi, akademisyen adaylarim yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizi adinizin dniine asagidaki gibi ekleyiniz. Bu sayede
kongre agilisinda beklemeden oturumlarmiza gonderilebileceksiniz. Or. 5§ Ahmet Ahmetoglu

Sunum siiresi 10 dakikadir. Bu siirenin asilmamasini moderatorler temin edecektir.
Sunum sonrast 5 dakikay1 gegmeyen soru-cevap, tartigma stiresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda ag¢ik olmak zorundadir.

Sunum yapan katilimcinin kamerasi acik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katihmciya sertifika
verilmesi ve calismasinin yaymlanmasi sézkonusu olamaz.

Katilimei, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e Katilimcilarin kendi oturumlari disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite smir1 nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

e SADECE CALISMADA YAZAR OLARAK GECEN KiSiLER SUNUM YAPABILIR !

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.

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

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

e  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 @ ‘?’ 'i f.‘;?ﬁ
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CORUM

Meeting ID: 885 7151 8350 Passcode: 202224

1 Agustos / Aug 1, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 1
Doc. Dr., YASEMiN DARANCIK

WITTGENSTEIN’IN {ZINDE: EGITIMDE YAPAY ZEKA VE
ANLAM UZERINE YARATICI BIR DUSUNCE

Dr., ERKAN BOZKURT

EXAMINATION OF PROBLEM SOLUTIONS OF THE 7TH
GRADE MATHEMATICS COURSE RATIONAL NUMBERS
TOPIC USING APOS THEORY

Dr. Ogretim Uyesi Kamil
AKBAYIR

Ogretmen Sura
KANTARCIOGLU

EVALUATION OF THE 5E LESSON PLANS EMBEDDED IN
EDUCATIONAL INFORMATICS NETWORK BY PRESERVICE
TEACHERS FROM DIFFERENT DISCIPLINES

Dr. Ogretim Uyesi
SENGUL GACANOGLU
Prof. Dr. CANAN
NAKIBOGLU

A COMPARATIVE ANALYSIS OF DIGITAL EDUCATION
PLATFORMS: BBC BITESIZE (UNITED KINGDOM) AND EBA
(TURKEY)

Dr. Ogretim Uyesi
SENGUL GACANOGLU
Prof. Dr. CANAN
NAKIBOGLU

A SYSTEMATIC COMPILATION STUDY ON ARTIFICIAL
INTELLIGENCE STUDIES IN EDUCATION

Ogr. Gor. Engin KURHAN
Prof. Dr. Mehmet
SAGLAM

DIGITALIZATION IN EDUCATION 2024 LEARNING
ECOSYSTEM TRENDS

Opr. Gor. Engin KURHAN
Prof. Dr. Mehmet
SAGLAM

FiiL MERKEZLI DIL BILGiSI OGRETIMi: VALENZ
YAKLASIMI ILE UYGULAMALI BIR MODEL

Dog. Dr., YASEMIN
DARANCIK

NORODIDAKTIK PERSPEKTIFTEN YABANCI DIiL OLARAK
ALMANCA OGRETIMIi: DUYGULAR, DIKKAT VE HAFIZA
BAGLAMINDA UYGULAMA ONERILERI

Dog. Dr., YASEMIN
DARANCIK

Academy Global Conferences & Journals
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CORUM
Meeting ID: 885 7151 8350 Passcode:

1 Agustos / Aug 1, 2025/ 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, SEDA AGIRBAS

A CHILDREN’S STORY ABOUT TRANSFORMING
LEARNING DISABILITIES INTO CREATIVITY

Dog. Dr. Sevra
FIRINCIOGULLARI

Children’s Perspective on Poverty: An Analysis of Fiiruzan’s
Parasiz Yatili Stories

Dr. Ogr. Uyesi Mehmet
Fetih YANARDAG
Sila ERBAY

A Perspective on Alev Alatli’s Or’da Kimse Var mi1? : Viva La
Muerte ! Yasasmn Oliim ! and Iskenceci Novels in the Context of
Sufi Thought and Mysticism

Dr. Ogr. Uyesi Mehmet
Fetih YANARDAG
Sila ERBAY

THE IMPACT OF GENDER ON AESTHETIC PRACTICES:
COMPARING THE WORKS OF HELEN FRANKENTHALER,
ELAINE DE KOONING AND LEE KRASNER WITH THEIR
CONTEMPORARIES

Dr. Ogr. Uyesi, SEDA
AGIRBAS

ALI B. JABAL, ONE OF THE EARLY ‘ABBASID POETS: HIS
LIFE AND LITERARY PERSONALITY

Dr. Ogr. Uyesi Ibrahim
AYDIN

Academy Global Conferences & Journals
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HATTUSAS 2nd INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
August 1 - 3, 2025

CORUM

Meeting ID: 885 7151 8350 Passcode: 202224

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 3
Assistant Professor Dr. BURCU BAYTEMIR KONTACI

THE PLACE OF COMMANDITE COMPANIES IN INDIVIDUAL
COMPANIES AND COMPARISON WITH JOINT STOCK
COMPANIES

Bilim Uzmani, MEHMET
YILDIZ

Prof. Dr. ERHAN GUMUS
Prof. Dr. AHMET TUNC

ANTI-DAMPING HUKUKU

Yiiksek Lisans Ogrencisi,
Ukbanur Fatma NISANCI

ANONIM SIRKETLERDE YONETIM KURULU UYELERININ
REKABET HUKUKU KAPSAMINDA SORUMLULUGU

Yiiksek Lisans Ogrencisi,
Kardelen LERMI

REFLECTIONS ON A CURRENT DEBATE: “CHILDHOOD” IN
THE CONTEXT OF CRIMINAL LAW AND CRIMINAL
PROCEDURE

Assistant Professor Dr.
BURCU BAYTEMIR
KONTACI

EDINILMiS$S MAL OLARAK CALISMANIN KARSILIGI OLAN
EDINIMLER VE CALISMA GUCUNUN KAYBI NEDENIYE
ODENEN TAZMINATLAR

Dr. Coskun CALDAG

TURK HUKUKUNDA KADININ SOYADI

Dr. Coskun CALDAG

AN HERMENEUTIK WORK ON COMMUNIST PARTY OF
CHINA AND PARTY LEADDERSHIP UNDER THE SCOPE OF
SOME WESTERN THEORISTS:

Prof. Dr. A. Baran DURAL
Ozgiir KOC

THE EFFECTS OF ELECTIONS OVER TURKISH VOTERS
UNDER THE INFLUENCE OF PARTY DiSCOURSES: THE
MILESTONES OF POLITICAL CULTURE:

Res. Assist. Caglar
OZDEMIR

Prof. Dr. A. Baran DURAL

POSTMODERN DUSUNCEDE POLITIK OLANIN IMKANI

Ogr. Gor. Dr. Enes
Berhudan KOKERER
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CORUM

Meeting ID: 885 7151 8350 Passcode:

1 Agustos / Aug 1, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
TURKIYE'DE SAGLIK TURISTLERININ SAGLIK RISKLERINI | Yiikseklisans Ogrencisi
ONLEYICI DAVRANISLARININ VE SAGLIK SEYAHATI Cagri Cantiitk TURAN
MEMNUNIYETLERININ DEGERLENDIRILMES] Dog. Dr. Fuat YALMAN
EVALUATION OF THE APPLICABILITY OF TELETIP Yiikseklisans Osrencisi
APPLICATION IN TERMS OF INTERNATIONAL HEALTH R“ if%ﬁfg‘%; grencist
TOURISM SERVICE DELIVERY: A STUDY ON PRIVATE D‘:f Dr. Fuat YALMAN
HOSPITALS OPERATING IN ISTANBUL g Dr Fu
AN EXAMINATION OF THE RELATIONSHIPS BETWEEN
DINING FREQUENCY, PERCEIVED SERVICE QUALITY, :
N AND CUSTOMER SATISFACTION IN FIRST-CLASS Lect. Dr., Sercan BENLI
< s RESTAURANTS
z _
& =
3 |z
% g PSYCHOLOGICAL MENU: MENTAL CODES ON PRICE, Assoc. Prof. Dr. Al
3 S AESTHETICS and TASTE SOLUNOGLU
- o
< a)
T “
2
o WHO FINDS WHAT SWEET? MENTAL TASTE CODES AND Assoc. Prof. Dr. Al
CULTURAL ASSOCIATIONS SOLUNOGLU
MEASURING THE COOKING AND FOOD PREPARATION Prof. Dr. Meral YILMAZ
SKILLS OF STUDENTS STUDYING IN THE FIELD OF FOOD MSc, Biisra BUKE
AND BEVERAGE SERVICES IN SiVAS PROVINCE
KALITSAL BESLENME PROBLEMI YASANILAN MSe. HILAL Der
HASTALIKLAR VE FENILKETONURULI HASTALARA Prof. Dr. MERAL YILMAZ
YONELIK BIR CALISMA e
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HATTUSAS 2nd INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
August 1 - 3, 2025

CORUM

Meeting ID: 885 7151 8350 Passcode: 202224

1 Agustos / Aug 1, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
A Review on Nitrogen Utilization, Nutritional Balancing Strategies,
and the Effects of Entomopathogenic Nematodes and Chemical Dr. Baran SEVEN
Stressors in Herbivorous Insects: The Case of Agelastica alni
Protective Effects of Ginkgo biloba and Grape Seed Extracts
Against Genotoxicity Induced by Metosulam, Tralomethrin, Benzyl Dr. Baran SEVEN
Benzoate, and Chromium in Allium cepa L.
THE EFFECTS OF NAPHTHALENE ACETIC ACID (NAA),
GIBBERELLIC ACID (GA3) AND ABSCISIC ACID (ABA) Dr, Gokee
APPLICATIONS ON GROWTH, PIGMENT, AND TG T ;
- ASTAXANTHIN CONTENT IN THE MICROALGAE KENDIRLIOGLU $IMSEK
Lo < CHLORELLA VULGARIS
= 4
O S
:(l 8 THE ROLE OF MICROALGAE IN CARBON CAPTURE AND
%) z CO: BIOFIXATION PROCESSES: BIOTECHNOLOGICAL Dr, Gékge o )
~ E APPROACHES AND INDUSTRIAL APPLICATION KENDIRLIOGLU SIMSEK
- K POTENTIAL
< _
T g
a Distribution of Entomopathogenic Nematodes (Steinernematidae
and Heterorhabditidae) in the Eastern Black Sea Region of Turkey
and Their Biological Control Potential Against Agrotis segetum, Dr. Baran SEVEN
Melolontha melolontha and Agriotes spp.: A Review
TRENDS IN THE BURDEN OF DIABETES PREVALENCE BY Dr.Ogr.Uyesi Veli
SEX AND AGE GROUP IN TURKIYE: A DESCRIPTIVE DURMUS
COMPARATIVE STUDY Dog.Dr. Mustafa NAL
Dog¢.Dr. Mustafa NAL
TELE-SAGLIK ARASTIRMALARI: WOSVIEWER ANALIZI Dr.Ogr.Uyesi Veli
DURMUS
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HALL / SALON 6
Dr. Ogretim Uyesi, Hakan BUYUKCELEBI

Bibliometric Analysis of the Need for Uniqueness

Ahmet Duman

IMALAT SANAYI ISLETMELERINDE YESIL DONUSUM
SURECINE YONELIK UYGULAMALAR: BILECIK ILINDE
BiR ARASTIRMA

Ceylan CAKIR
Dr. Ogr. Uyesi Ibrahim
ALKARA

TURKIYEDE DIiJITAL BANKACILIGIN BANKALARA
AVANTAJLARI VE DEZAVANTAJLARI UZERINE BiR
ARASTIRMA

Yiiksek Lisan Ogrencisi,
RABIA BUDAK

THE DEVELOPMENT OF EXCHANGE-TRADED FUNDS AS
AN INVESTMENT INSTRUMENT: A GENERAL
EVALUATION OF THE INDONESIAN CAPITAL MARKET

Novia Sari Syahrial

STATISTICAL ANALYSIS OF ELITE TENNIS PLAYERS
PERFORMANCE ON GRASS COURTS

Dr. Ogretim Uyqsi, Hakan
BUYUKCELEBI
Prof. Dr. Mahmut ACAK

CORNER KICK STRATEGIES OF ELITE TEAMS:
THE UEFA CHAMPIONS LEAGUE CASE

Dr. Ogretim Uyesi, Hakan
BUYUKCELEBI
Prof. Dr. Mahmut ACAK
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EVALUATION OF SHEAR STRENGTH PARAMETERS OF
AMENDED LOESS USING COMMON ADMIXTURES IN Dr. Li Wei
1 NORTHERN CHINA Prof. Jun Zhang

Mr. Minghao Chen

CLOUD-BASED DEVELOPMENT OF BIM SOFTWARE FOR
SMART CONSTRUCTION MANAGEMENT

5 Assis. Prof. Dr. Hana Park
Lecturer Ji-Hoon Lee

FINITE ELEMENT SIMULATION AND PARAMETERIZATION
OF C-SHAPE ELECTROMAGNETS FOR MATERIALS

2 CHARACTERIZATION Dr. Carlos Ramirez

Mr. Felipe Gonzalez

THERMAL CONVECTION ANALYSIS IN LIGHT WEIGHT
TIMBER STRUCTURES WITH MINERAL WOOL

T o Prof. James Clark
r~ % 9
% % g IDENTIFICATION AND PRIORITIZATION OF
| To CONSTRUCTION SITE SAFETY ISSUES: A MULTI-
< o E 5 PERSPECTIVE ANALYSIS Dr. Ying Chen
@ (el Ms. Hui Zhang
L -
=
o
% K g STABILITY OPTIMIZATION OF FUNCTIONALLY GRADED
% 1 PIPES UNDER FLUID FLOW CONDITIONS
2 6 Mr. Fares Al-Masri
Professor Layla Haddad
OPTIMAL DESIGN OF LAUNCHING NOSE IN
INCREMENTAL LAUNCHING OF CONTINUOUS BRIDGES
7 Dr. Wei Chen
APPLICATION OF STREAMLINED MATERIAL
ACCOUNTING TO ENVIRONMENTAL IMPACT ESTIMATION
8 Lecturer Paul Armstrong

FINITE ELEMENT SIMULATION AND PARAMETERIZATION
OF C-SHAPE ELECTROMAGNETS FOR MATERIAL

9 PROPERTIES CHARACTERIZATION Dr. Carlos Ramirez
Mr. Felipe Gonzalez
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HALL /SALON 8
Assoc. Prof. Dr. Erkinbek Moldobekov

DEVELOPING A STANDARDIZED FLUENCY ASSESSMENT
FOR THE KAZAKH LANGUAGE IN HIGHER EDUCATION
CONTEXTS

Dr. Ayan Zhaksybekov
Dr. Leila Nurzhanova
Prof. Dr. Timur Rakhimov

THE IMPACT OF AGE ON SECOND LANGUAGE
PROFICIENCY: A CASE STUDY FROM INDONESIA

Dr. Siti Nurhaliza Putri

HISTORICAL DEVELOPMENT OF MULTILINGUAL
DICTIONARIES IN EASTERN EUROPE

Dragan lliev,
Assis. Prof. Dr. Ana
Stoilova

IMPACT OF WORKING MEMORY ENHANCEMENT ON
EXECUTIVE FUNCTION DEVELOPMENT IN ADOLESCENTS

Hanae Takahashi
Riku Yamamoto

COMPARATIVE EEG AND BEHAVIORAL RESPONSES TO
SYNTACTIC VIOLATIONS IN NATIVE AND NON-NATIVE
LANGUAGES AMONG CENTRAL ASIAN POPULATIONS

Aigerim Sarsenbayeva
Yerzhan Beketuly
Dilara Kurbanova
Timur Rakhimov

AN INVESTIGATION OF FINAL TESTS IN TRANSLATION
EDUCATION WITHIN KYRGYZ UNDERGRADUATE
PROGRAMS

Aida Asanova,
Assoc. Prof. Dr. Erkinbek
Moldobekov

MORPHEMIC ANALYSIS AWARENESS: IMPACT ON ESL
STUDENTS’ VOCABULARY LEARNING STRATEGY

Arya B. Kumar,
Dr. Sofia Ahmed,
Dr. Khamzat U. Nazarov
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REMOVAL OF PENTACHLOROPHENOL THROUGH
ADSORPTION AND BIODEGRADATION METHODS

Amina Yusuf
Prof. Dr. Samuel Okeke

FORMULATION AND PHYSICOCHEMICAL EVALUATION
OF VAGINAL SUPPOSITORIES CONTAINING

LACTOBACILLUS SPECIES Dr. Sanae Al-Masri

Naveed Ahmad
INFLUENCE OF SERICIN CONCENTRATION ON THE
PHYSICAL AND MECHANICAL PROPERTIES OF SILK-
BASED FILMS Niran Namviriyachote
3 Assoc. Prof. Dr. Piya
Aramwit

DEVELOPMENT AND VALIDATION OF AN OPTIMIZED RP-
HPLC METHOD WITH FLUORESCENT DETECTION FOR

4 NORFLOXACIN ANALYSIS Dr. Ghulam Mustafa
Mahmood Khilji

HALL / SALON 9

ANTIBACTERIAL ACTIVITY OF PLUMERIA ALBA PETAL
EXTRACTS AGAINST COMMON PATHOGENS

5 Dr. Laila Syakira
Brenda Collins

Assoc. Prof. Dr. Piya Aramwit

AUTOMATED DETECTION OF FALSE ALERTS IN DRUG-
DRUG INTERACTION SYSTEMS USING MACHINE
LEARNING Dr. Yan-Jhih Huang
Ms. Yu-Chuan Lee

COMPARATIVE STUDY OF ANTIBACTERIAL EFFECTS OF
ETHANOLIC AND ISOPROPYL-HEXANE EXTRACTS OF
ZINGIBER OFFICINALE Dr. Tahereh Nazari
Mahsa Jasemi
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THE IMPACT OF STAKEHOLDER COMMUNICATION STRATEGIES
ON CONSUMER ACCEPTANCE AND FINANCIAL PERFORMANCE IN
1 THE FERTILIZER INDUSTRY IN MALAYSIA Dr. Amina Yusuf
Dr. Abdul Rahman

ANALYSIS OF RUBBER WASTE UTILIZATION IN MANUFACTURING
PROCESSES: A CASE STUDY OF PANDORA PRODUCTION
COMPANY

2 Wouttichai Thongchai
Prof.Dr. Marek Kowalski

STRATEGIES FOR COMBATING MONEY LAUNDERING IN THE
BANKING SECTOR: LESSONS FROM MALAYSIA

3 Noor Fatimah
Dr. Zainal Abidin

HYBRID RENEWABLE ENERGY SYSTEMS FOR SMALL INDUSTRIAL

> COMPLEXES: OPTIMIZATION AND PERFORMANCE ANALYSIS

8 4 Eng. Nikola Stambolié

= Dr. Katarina Petrovska
o zZ
S| g
=z [ NEURAL NETWORK-BASED STATISTICAL PREDICTION OF
o g FINANCIAL DISTRESS IN NIGERIA'S BANKING SECTOR
3 S
) < 5 Prof. Dr. Chukwuemeka Nwosu
= E
- <
- O
< o EVALUATING EFFICIENCY IN URBAN GOVERNANCE FOR
I (&) SUSTAINABILITY AND COMPETITIVENESS: A STUDY ON KUALA

‘*C—; 6 LUMPUR Dr. Amir Hamzah

— Ms. Nurul Rashid

o

APPLICATION OF NEURO-FUZZY INFERENCE SYSTEMS FOR
FORECASTING GROSS DOMESTIC PRODUCT GROWTH
7 Assoc. Prof. Dr. Eleni Giovanis

RISK ASSESSMENT OF LATE PAYMENTS IN THE MALAYSIAN
CONSTRUCTION INDUSTRY

g Dr. Mei Ling Kho
Mr. Hamzah Rahman

CURRENT STATUS AND IMPLEMENTATION OF MANUFACTURING
CONTROL SYSTEMS IN MALAYSIAN INDUSTRIES

9 Mr. Farid Abdullah
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ONE-POT FACILE SYNTHESIS OF N-DOPED GRAPHENE
FROM PARA-PHENYLENEDIAMINE AS METAL-FREE Dr. Amina Adeyemi
CATALYSTS FOR OXYGEN REDUCTION IN ALKALINE Kwame Mensah
FUEL CELLS Thandi Mokoena
MATERIAL SELECTION FOR FOOTWEAR INSOLES USING
ANALYTICAL HIERARCHICAL PROCESS
Assis. Prof. Dr. Rajesh
Singh
Dr. Priya Nair
EFFECTS OF TEST ENVIRONMENT ON SLIDING WEAR
BEHAVIOR OF CAST IRON, ZINC-ALUMINUM ALLOY, AND
THEIR COMPOSITES Dr. Fahad Ahmad
Imran Sheikh
3
5o PREDICTION OF CUTTING TOOL LIFE IN DRILLING
:: ﬁ REINFORCED ALUMINUM ALLOY COMPOSITES USING A Assoc. Prof. Dr. Sameer
= % FUZZY LOGIC APPROACH Malik
- T
< o
2 D MATERIAL SELECTION FOR MANUAL WINCH ROPE DRUM
:|| *oé APPLICATIONS Dr.. Joseph Kamau
e o Brian Okello
T 8 Samuel Muriuki
2
UV-CURED COATINGS BASED ON ACRYLATED
EPOXIDIZED SOYBEAN OIL AND EPOXY CARBOXYLATE Assis. Prof. Khalid Al-
Mansoori
Lecturer Lina Barakat
Assoc Prof. Dr. Hana Saad
EXPERIMENTAL STUDY ON OVER-CUT IN ULTRASONIC
MACHINING OF WC-CO COMPOSITES
Ramesh Kumar
Assist. Prof. Dr. Anil Singh
INDUCTION MELTING TECHNIQUE FOR FABRICATION OF
ALUMINUM-CARBON NANOTUBE NANOCOMPOSITES
Dr. Muhammad Tariq
Adeel Zaman
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TEKSTIL TASARIMINDA BIYOLOJI TEMELLI Dr. Ogr. Uyesi, LEYLA
UYGULAMALAR AKSOY GULEN
. N . Dr. Ogr. Uyesi, LEYLA
TEKSTIL TASARIMINDA KULTUREL ETKILER AKSOY GULEN
x
-
z
— ' RENE MAGRITTE’NIN “LES AMANTS” (ASIKLAR) ADLI .
5 § ESERI ILE MASKE-MESAFE KAVRAMLARININ SANAT VE gg N]‘;Zr‘hﬁagglwé%@w
et - PANDEMI ILISKiSINI INCELEMEK G BT
< s
(92] >
~
5 |2
< < ALBRECHT DURER’IN MAHSERIN DORT ATLISI ESERININ | Dog. Dr. Rasim SOYLU
T 5‘ GOSTERGEBILIM COZUMLEMESI Dr. Neziha COMAK
Y—
o
1
o
KARAKOY’DE NEOKLASIK USLUPTA INSA EDILMIS BIR Prof. Dr. Ali Murat
YAPI: DEMIRBANK BINASI (BANQUE DE CHANGE) AKTEMUR
KARAKOY’DE NEORONESANS USLUPTA INSA EDILMIS Prof. Dr. Ali Murat
BIR YAPI: SUMERBANK BINASI AKTEMUR
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DYNAMICS OF COMPASSION FATIGUE AND BURNOUT: A Dogent Doktor Betiil Dilara
CONCEPTUAL ANALYSIS IN THE HELPING PROFESSIONS SEKER

MIGRATION AND SOCIAL PSYCHOLOGICAL Dogent Doktor Betiil Dilara
INTERACTIONS IN THE DIGITAL AGE SEKER

<
2
o~ v PSYCHOLOGICAL WELL-BEING AFTER DIVORCE: A . .
Z s 3 | REVIEW OF RECENT FINDINGS ON SELF-COMPASSION e Raba ZENRT N
S m| AND MINDFULNESS-BASED INTERVENTIONS ¢.Dr.
< s
@ ff
3 |z
z - , | MARRIAGE SATISFACTION AND FACTORS AFFECTING Psk. Tugba AKKOYUN
T a) MARRIAGE SATISFACTION Dog.Dr. Kemal OZCAN
Y—
o
o
s | IDENTITY DEVELOPMENT DIMENSIONS AND SOCIAL Dr. ZEYNEP GULTEKIN
MEDIA USE AS PREDICTORS OF IDENTITY DISTRESS AHCI
5 | SOCIOLOGICAL ANALYSIS OF NORMALIZATION OF Prof. Dr. H. EYLEM
VIOLENCE KAYA
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AHSAP OZ GORUNTULERINDE TUR SINIFLANDIRMASI .
O 1 iCIN VISION TRANSFORMER (ViT) TABANLI DERIN glgi'lg"r Dr. KENAN
= OGRENME YAKLASIMI
(==
™ o
z Z
9 <Z‘5 KAHRAMANMARAS SULEYMANLI ILICA Dr. Ogr. Uyesi ERDAL
b7 = 2 KAPLICALARINDAKI TERMAL SU ORNEKLERINDE RADON | KUCUKONDER
% M GAZI OLCUMU Dr. SERDAR GUMBUR
~ .
| 1
0 (=)
< S Dr. Ogr. Uyesi, Cemal
T <] r. Ogr. Uyesi, Cemal
g KARAASLAN
5o 3 GEOPOLIMER HARCLARIN PRiZ, FiZIKSEL VE MEKANIK Ingaat Miihendisi,Seyda
QO OZELLIKLERINE YUKSEK ORTAM SICAKLIGININ ETKISI SEK
Dr. Ogr. Uyesi,Canan
TURAN
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EVALUATION OF MICRONUTRIENT STATUS IN A Agricultural Eng. DILAN

1 POMEGRANATE (Punica granatum) ORCHARD USING XREG’%N ¢ Dr ALLRIZA
GEOSTATISTICAL METHODS Assoc. Prof. Dr.

Ziraat Yiiksek Miihendisi
Serdal KUTLU

Dog¢.Dr Hasan
HALILOGLU

THE EFFECT OF SOIL AND FOLIAR APPLIED BORON ON
2 YIELD AND YIELD COMPONENTS OF COTTON (Gossypium
hirsutum L.)

Screening of siderophore-producing rhizobacteria isolated from

HALL / SALON 4

Dr., NiHAT YUMUSAK

3 Allium sativum L. Dr. Murat Giler
KOYUN PASTEURELLOZUNDA MAKROSKOBIK VE .

4 HISTOPATOLOJIK INCELEMELER Dr., NIHAT YUMUSAK
SIGIRLARDA DERI PAPILLOMATOZUN ETiYO- .

5 PATOMORFOLOIISE Dr., NIHAT YUMUSAK
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KORONER ARTER BYPASS GREFTLI BIREYLERIN Yiksek Lisans Ogrencisi,

MINE OZTURK

HEMSIRELIK BAKIMI VE YASAM KALITESI Prof. Dr.SENAY ARLI

AKCIGER HASTALIKLARINDA SANAL GERCEKLIK Doktora Ogrencisi Zeynep
DESTEKLI REHABILITASYONUN DISPNE UZERINE ETKIiSi | Betiil OZCAN,

A REVIEW ON THE BIOLOGICAL CONTROL POTENTIAL OF
TWO NEWLY REPORTED ENTOMOPATHOGENIC
NEMATODES FROM TURKEY: HETERORHABDITIS
MEGIDIS AND STEINERNEMA WEBSTERI

Dr. Baran SEVEN

HALL / SALON 5
Dr. Baran SEVEN

RECORD OF STEINERNEMA KRAUSSEI IN TURKEY AND
4 ITS VIRULENCE AGAINST AGROTIS SEGETUM: A REVIEW Dr. Baran SEVEN
OF CURRENT FINDINGS

A REVIEW ON THE BACTERIAL FLORA OF

DENDROCTONUS MICANS (COLEOPTERA: SCOLYTIDAE) | D' Baran SEVEN
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Prof. Dr. Mustafa INCE
COCUKLARA OLUMUN MEDYADA AKTARIMI: CiZGi Dog. Dr. Mevliit Can
FILMLER VE ANIMASYONLARDA OLUM TEMSILI KOCAK
Giilnida EKMEKCI
Prof. Dr. Mustafa INCE
OLUM FARKINDALIGININ OLUSMASINDA DIZILERIN Dog. Dr. Mevliit Can
= ROLU: GASSAL DiziSi ORNEGI KOCAK )
O Giilnida EKMEKCI
© Z
z =
O &
| s .
< @ ) Prof. Dr. Mustafa INCE
2 5 TV REKLAMLARINDA YASLI KARAKTERLERIN SUNUMU Dog. Dr. Mevliit Can
i X UZERINE BiR ANALIZ KOCAK
- = Cansel BADEMLIK
< =]
T E
A OZEL GEREKSINIMLI COCUKLARIN VE AILELERININ, I];mf' grr‘ l\l\jllusﬁfacn\;CE
AILE VE SOSYAL CEVRE ILE ETKILESIMI UZERINE BiR 0g. Lr. Meviut La
ARASTIRMA KOCAK
Cansel BADEMLIK
THE ROLE OF DIGITAL COMMUNICATION IN STUDENTS’ Ogr. Gor. MURAT CAN
INFORMATION ACQUISITION PROCESS: IZMIR KATIiP BASARAN o
CELEBI UNIVERSITY PROTOTYPE Prof. Dr. BURCU OKSUZ
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HALL / SALON 7
Dog¢. Dr. Mehmet Ciineyt GOKCE

3-6 YAS ARASI COCUK SAHIBI EBEVEYNLERIN MEDYA
OKURYAZARLIK DUZEYLERININ COCUKLARININ

Aleyna Selcen DURMAZ
Dog. Dr. Yagar BARUT
Ars. Gor. Emre

PSIKOSOSYAL DURUMLARINA ETKIiSI DEMIRTAS
Elif DAM
OKUL ONCEST OGRETMEN ADAYLARININ AILE Dog. Dr. Yagsar BARUT
KATILIMINA YONELIK TUTUMLARININ INCELENMESI Ars. Gor. Emre
DEMIRTAS
Kiibra SAHIN
LISE OGRENCILERINDE EBEVEYN BAGLANMA DEMETGUL
STILLERININ SALDIRGANLIK DUZEYLERI UZERINDEKI Dog. Dr. Yasar BARUT
ETKISI Ars. Gor. Emre
DEMIRTAS

ORTAOKUL OGRENCILERININ DIiJITAL BAGIMLILIK
DUZEYLERI ILE OGRENILMIS CARESIZLIK EGILIMLERI
ARASINDAKI ILiSKI

Sinem ARSLAN

Dog. Dr. Yasar BARUT
Ars. Gor. Emre
DEMIRTAS

THE IMPORTANCE OF KiTAB AL-MAJMU" IN
UNDERSTANDING NUSAYRISM

Dr.Ogr. Uyesi Abdullah
YEKTA

PROOFS OF THE NECESSARY EXISTENCE IN MEVDUD{’S
TEFHIM AL-QUR’AN

Dog. Dr. Mehmet Ciineyt
GOKCE

DIiVINE ATTRIBUTES iN THE CONTEXT OF TAFHEEM-UL-
QURAN

Dog. Dr. Mehmet Ciineyt
GOKCE
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PERCEPTIONS AND USAGE OF MACHINE TRANSLATION
TOOLS AMONG IRANIAN ENGLISH TRANSLATORS
1 Dr. Farhad Zahiri

TEMPORAL DYNAMICS AND TOP-DOWN MODULATION IN
MULTISTABLE PERCEPTION

Dr. Yulia Petrova
Dmitri Smirnov

INFERENTIAL PROCESSES IN LITERACY: A STUDY OF
ARABIC TEXT COMPREHENSION

3 Sarah Al-Mansour

RELATIONSHIP BETWEEN MULTIPLE INTELLIGENCES

AND GRAMMAR ACHIEVEMENT IN IRANIAN EFL Dr. Narges Abbasi
— 4 STUDENTS Assoc. Prof. Dr. Hamid
E Rahimi
— [72]
-
% § SELF-ASSESSMENT EFFECTIVENESS IN WRITTEN
| — LANGUAGE OUTPUT AMONG SECONDARY SCHOOL
< 3 5 STUDENTS Assoc. Prof. Dr. Yumi
& < Takahashi
4 P4
2 |5
% - INFLUENCES OF LOCUS OF CONTROL, ACADEMIC
o SUCCESS, AND BIOLOGICAL FACTORS ON IRANIAN
o 6 ONLINE EFL LEARNERS Maryam Khosravi
Leila Farhadi
RESEARCHING STUDENT RETICENCE IN IRANIAN
UNIVERSITY EFL CLASSROOMS
7 Maryam Khosravi
Dr. Sara Alipour
ANALYSIS OF COMMON WRITING ERRORS AND THE
IMPACT OF PARTICIPATORY ERROR CORRECTION IN
SECOND-YEAR STUDENTS L ..
8 Sibusiso Dlamini
NATION-BUILDING AND POLITICAL IDENTITY IN
BOTSWANA
9 Prof. Dr. Naledi Motsumi
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CORPORATE SOCIAL RESPONSIBILITY AND
GOVERNANCE: IMPACT ON NON-PROFIT SECTOR
1 DEVELOPMENT IN EAST AFRICA

Moses N. Wanjiru
Dr. Ruth K. Mugo

ANALYZING CUSTOMER-ORIENTED AND BRAND-
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A REVIEW ON THE BACTERIAL FLORA OF DENDROCTONUS MICANS
(COLEOPTERA: SCOLYTIDAE)

Dr. Baran SEVEN
TST Rakor Ve Tibbi Aletler San. Ve Tic. Ltd. Sti., baranseven@windowslive.com —
0000-0002-8640-5935

ABSTRACT

Dendroctonus micans is perhaps one of the most harmful bark beetles infesting spruce forests
throughout Europe. As with many bark beetles, D. micans is a pest of significant ecological
concern due to the destructive damage it causes to spruce forests, in addition to pathogenic
relationships it fosters with diverse microbial life. This review centers on the bacterial flora
associated with D. micans, summarizing research aligned with the cultivable and non-cultivable
bacterial species associated with the guts, cuticles, and galleries of the beetles. Members of the
genera of Enterobacter, Pseudomonas, Serratia, and Bacillus are often isolated, indicative of vital
contributions to digestion, detoxification, as well as protecting the beetle from entomopathogenic
fungi. Significantly, some of these microbial associates appear to influence the colonization of
host trees and the production of pheromones. Regardless of the lack of information, these
preliminary observations suggest that the microbial associates of D. micans D. might help explain
the ecological success of the beetles and could provide novel avenues for developing biocontrol
approaches. The goal of this review is to encourage the development of microbiome pest
management strategies based on the available literature.

Keywords: Dendroctonus micans, bark beetle, bacterial flora, microbiome, symbiosis,
biocontrol
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RECORD OF STEINERNEMA KRAUSSEI IN TURKEY AND ITS VIRULENCE
AGAINST AGROTIS SEGETUM: A REVIEW OF CURRENT FINDINGS

Dr. Baran SEVEN
TST Rakor ve Tibbi Aletler San. ve Tic. Ltd. Sti., baranseven@windowslive.com —
0000-0002-8640-5935

ABSTRACT

Steinernema kraussei (Rhabditida: Steinernematidae) is a cold-tolerant species of
entomopathogenic nematodes which has been reported for the first time in Turkey recently. It has
a special importance because of its pathogenicity towards lepidopteran pests such as Agrotis
segetum (Lepidoptera: Noctuidae) which is a major soil dwelling pest of many crops. This review
integrates available information on the isolation, identification, and virulence potential of S.
kraussei from laboratory and field studies in Turkey and its neighboring countries. The
effectiveness of S. kraussei on the larvae of A. segetum is analyzed in regards to mortality,
temperature tolerance, various application methods, and in combination with other biocontrol
methods. Further, the ecological adaptability and the possibility of mass production of S. kraussei
forits use in sustainable pest management are examined. The potential of S. kraussei as a native
or naturalized biocontrol agent in Turkey marks the importance of adopting ecological pest
management programs targeting noctuid larvae.

Keywords: Steinernema kraussei, Agrotis segetum, entomopathogenic nematode, virulence,
biological control, Turkey
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A REVIEW ON THE BIOLOGICAL CONTROL POTENTIAL OF TWO NEWLY
REPORTED ENTOMOPATHOGENIC NEMATODES FROM TURKEY:
HETERORHABDITIS MEGIDIS AND STEINERNEMA WEBSTERI

Dr. Baran SEVEN
TST Rakor ve Tibbi Aletler San. ve Tic. Ltd. Sti., baranseven@windowslive.com —
0000-0002-8640-5935

ABSTRACT

The entomopathogenic nematodes (EPNs) from the families Steinernematidae and
Heterorhabditidae have received great attention as potential biological control agents for many
soil insect pests. Recent surveys carried out in Turkey vyielded the first records of
Heterorhabditis megidis and Steinernema websterii, thus broadening the distribution of these
species and presenting new prospects for sustainable pest control in the region. This review
aims to integrate the data available on the isolation and identification as well as the virulence
and pathogenicity of these two EPN species, paying particular attention to their virulence
towards important agricultural pests such as Agrotis segetum and Galleria mellonella. The
associated bacteria (Photorhabdus and Xenorhabdus) and their symbiotic associations with the
nematodes are also studied in light of insecticidal activity and host selectivity. Also, adaptability
to environmental conditions, mass production, and methods of application of H. megidis and S.
websterii are discussed in the context of integrated pest management (IPM) and H. megidis and
S. websterii. This review stresses the importance of the newly reported species in biological
control in Turkey while also indicating the need to examine the efficacy and ecological safety
of use in fields.

Keywords: Heterorhabditis megidis, Steinernema websteri, entomopathogenic nematodes,
biological control, virulence, Turkey
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Distribution of Entomopathogenic Nematodes (Steinernematidae and
Heterorhabditidae) in the Eastern Black Sea Region of Turkey and Their Biological
Control Potential Against Agrotis segetum, Melolontha melolontha and Agriotes spp.: A
Review

Dr. Baran SEVEN
TST Rakor ve Tibbi Aletler San. ve Tic. Ltd. Sti., baranseven@windowslive.com —
0000-0002-8640-5935

ABSTRACT

The search for environmentally friendly pest control practices has the use of entomopathogenic
nematodes (EPNSs) as biological control agents in the focus of research. This review assesses
the distribution, diversity, and biocontrol potential of EPNs of the families Steinernematidae
and Heterorhabditidae in the Eastern Black Sea Region of Turkey. Recent surveys and lab
screenings have uncovered some native isolates, including the first records of Steinernema
websteri and Heterorhabditis megidis from this region. These species have shown high
virulance toward economically important Agrotis segetum (cutworm), Melolontha melolontha
(European cockchafer), and Agriotes spp. (wireworms).

The review integrates results from field surveys, molecular characterization, and pathogenicity
testing. Considerable attention is given to the range of hosts, mortality rates, temperature
tolerance, and interactions with symbiotic bacteria (Xenorhabdus and Photorhabdus). The data
obtained indicate some such as the S. websteri isolates possess high infectivity and
environmental adaptability which can further their use in integrated pest management (IPM)
programs in Turkey.

This study illustrates the regional relevance of indigenous EPN species and promotes further
investigation into their systematic production, formulation, and application in the field, to
advance sustainable agriculture.

Keywords: Entomopathogenic nematodes, Steinernema websteri, Heterorhabditis megidis,
Agrotis segetum, Melolontha melolontha, Agriotes spp., biological control, Eastern Black Sea
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Protective Effects of Ginkgo biloba and Grape Seed Extracts Against Genotoxicity
Induced by Metosulam, Tralomethrin, Benzyl Benzoate, and Chromium in Allium cepa
L.

Dr. Baran SEVEN
TST Rakor ve Tibbi Aletler San. ve Tic. Ltd. Sti., baranseven@windowslive.com —
0000-0002-8640-5935

The utilization of pesticides and heavy metals in agriculture and industry can severely damage
the genetics of living organisms. This study aims to analyze the genotoxic effects of Metosulam
(herbicide), Tralomethrin (insecticide), Benzyl benzoate (acaricide), and Chromium (a heavy
metal), focusing on the meristematic root cells of Allium cepa L. (onion), as well as evaluating
the protective effects of Ginkgo biloba and grape seed extracts. Experimental groups were
created by placing onion bulbs in solutions of the different contaminants, both with and without
protective extracts administered at two different concentrations (low and high). Genotoxicity
was assessed through the cytogenetic criteria of mitotic index (MI), micro-nucleus (MN) and
chromosomal (CA) aberrations. Toxic treatments resulted in expected decreases in Ml and
increases in both MN and CA (p < 0.05). Co-application of Ginkgo biloba and grape seed
extracts at lower concentrations positively reduced the toxic effects in a dose-dependent manner
(p < 0.05). Fragments, sticky and bridge chromosomes, unequal distribution of chromatin, and
irregular mitosis were among the most frequent chromosomal aberrations found. Grape seed
extracts and Ginkgo biloba at 930 mg/L and 1000 mg/L, respectively, demonstrated the most
significant protective effects.

The information can be best explained by stating that chemical extracts from the environment
can be efficiently neutralized by natural extracts that are rich in antioxidants. Also, these
extracts can be used in support of detoxification.

Keywords: Allium cepa, genotoxicity, Ginkgo biloba, grape seed extract, Metosulam,
Tralomethrin, Benzyl benzoate, Chromium
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A REVIEW ON NITROGEN UTILIZATION, NUTRITIONAL BALANCING
STRATEGIES, AND THE EFFECTS OF ENTOMOPATHOGENIC NEMATODES
AND CHEMICAL STRESSORS IN HERBIVOROUS INSECTS: THE CASE OF
AGELASTICA ALNI

Dr. Baran SEVEN
TST Rakor ve Tibbi Aletler San. ve Tic. Ltd. Sti., baranseven@windowslive.com —
0000-0002-8640-5935

ABSTRACT

Nitrogen is an important macronutrient that is an integral part of the feeding habits, growth, and
physiology of herbivorous insects. This paper analyzes the herbivorous insects dietary
allocation and nutritional allocation balance, competing with Agelastica alni (Coleoptera:
Chrysomelidae) as a model organism. Moreover, the effects of some biotic and abiotic stressors
like entomopathogenic nematodes or certain chemicals on nitrogen assimilation efficiency and
related physiological processes were studied. Available literature indicates the prevailing
hypothesis that nitrogen appetite of the herbivores is governed by the quality of their host plant
and environmental factors. Entomopathogenic nematodes, especially from the Eastern Black
Sea, were discussed as to their stress-inducing capabilities and possible interference with
nutrient utilization. Other, non-living stressors of the organism such as insecticides or soil
applied compounds were found to negatively influence nitrogen metabolism and nutrition
balance. These studies suggest that the existence of herbivorous insects is directly related to a
constant flexible nutrient intake and is dictated by internal physiological systems and external
environmental stresses. Such a synthesis helps to illustrate the relation between intra-
organismic nutrition of insects, ecological stress, and urges to intensify the approaches of
nutritional ecology in the framework of support of pest management systems.

Keywords: Agelastica alni, nitrogen metabolism, feeding regulation, entomopathogenic
nematodes, chemical stress, herbivorous insects
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KARBON YAKALAMA VE CO: BiYOFIiKSASYONU SURECLERINDE
MIKROALGLERIN ROLU: BIYOTEKNOLOJIK YAKLASIMLAR VE
ENDUSTRIYEL UYGULAMA POTANSIYELI

Dr, Gok¢e KENDIRLIOGLU SIMSEK
Firat Universitesi,

gksimsek@firat.edu.tr- 0000-0001-8896-2893

OZET

Kiiresel iklim degisikligi, insan kaynakli sera gazi emisyonlarinin atmosferde birikmesiyle
dogrudan iliskili olup, 21. ylizyilin en kritik ¢evresel problemlerinden biri olarak kabul
edilmektedir. Karbondioksit (CO:), tiim sera gazlari i¢inde en yiiksek oranda salinan ve
atmosferik omrii uzun olan gazlardan biridir. Fosil yakitlara dayali enerji iiretimi, endiistriyel
faaliyetler, tarim ve ulasim gibi sektorler, kiiresel CO2 emisyonunun baslica kaynaklari arasinda
yer almaktadir. Bu nedenle, karbon emisyonlarinin azaltilmasina yonelik etkili, ekonomik ve
cevre dostu yontemlerin gelistirilmesi pek ¢ok caligmanin merkezinde yer almaktadir.
Konvansiyonel karbon yakalama ve depolama teknolojileri, CO2’nin endiistriyel kaynaklardan
uzaklastirilmasini hedefleyen ¢oziimler sunmakta olsa da bu sistemler yiiksek enerji tiiketimi,
ekonomik siirdiiriilebilirlik eksikligi ve sinirli uygulanabilirlik gibi sorunlarla kars1 karsiyadir.
Bu noktada, biyolojik temelli karbon giderme stratejileri, 6zellikle fotosentetik mikroalglerin
kullanimi, alternatif bir yaklagim olarak 6n plana ¢ikmaktadir. Mikroalgler, atmosferik veya
endiistriyel kaynakli CO-’yi fotosentetik siireglerle organik karbon bilesiklerine doniistiirerek
yalnizca karbonu bertaraf etmekle kalmamakta, ayn1 zamanda degerli bir biyokiitle iiretimi de
saglamaktadir. Bu biyokiitle; biyoyakit iiretimi, hayvan yemi, fonksiyonel gidalar,
antioksidanlar, pigmentler ve farmasotik bilesikler gibi  bir¢ok ticari iriine
doniistiiriilebilmektedir. Ac¢ik havuz sistemleri ve kapali fotobiyoreaktorler, mikroalglerin
biliyiimesi ve karbon fiksasyonu i¢in yaygin olarak kullanilan iki temel iiretim yontemidir.
Ozellikle kapali sistemler, endiistriyel baca gazlari gibi yiiksek CO: igeren atik akimlarinin
mikroalg kiiltiirlerine dogrudan verilmesine olanak saglamakta, boylece hem emisyon azaltimi
hem de biyokiitle iiretimi ¢ift yonlii olarak gerceklestirilebilmektedir. Bu derleme caligmasi,
mikroalglerin CO: biyofiksasyonundaki roliinli, bu siireci etkileyen biyotik ve abiyotik
faktorleri, kullanilan kiiltiir sistemlerinin performansini ve elde edilen biyokiitlenin ekonomik
deger zincirine entegrasyonunu kapsamli bigimde ele almay1 amaglamaktadir.

Anahtar Kelimeler: Mikroalg, CO: biyofiksasyonu, biyokiitle liretimi
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THE ROLE OF MICROALGAE IN CARBON CAPTURE AND CO: BIOFIXATION
PROCESSES: BIOTECHNOLOGICAL APPROACHES AND INDUSTRIAL
APPLICATION POTENTIAL

Dr, Gokce KENDIRLIOGLU SiMSEK
Firat University,

gksimsek@firat.edu.tr- 0000-0001-8896-2893

ABSTRACT

Global climate change is directly associated with the accumulation of anthropogenic
greenhouse gas emissions in the atmosphere and is considered one of the most critical
environmental challenges of the 21st century. Carbon dioxide (CO:) is the most abundantly
emitted greenhouse gas and has a long atmospheric lifetime. Fossil fuel-based energy
production, industrial activities, agriculture and transportation are among the primary sources
of global CO: emissions. Therefore, developing effective, economical, and environmentally
friendly methods to reduce carbon emissions is at the forefront of numerous scientific studies.
Although conventional carbon capture and storage (CCS) technologies offer solutions for
removing CO: from industrial sources, these systems face significant challenges such as high
energy consumption, limited economic sustainability, and restricted large-scale applicability.
In this context, biologically-based carbon mitigation strategies (particularly the use of
photosynthetic microalgae) have emerged as promising alternatives. Microalgae can convert
atmospheric or industrial CO: into organic carbon compounds through photosynthesis, thereby
not only removing carbon but also producing valuable biomass. This biomass can be converted
into a wide range of commercial products including biofuels, animal feed, functional foods,
antioxidants, pigments and pharmaceutical compounds. Open pond systems and closed
photobioreactors are the two main cultivation methods commonly used for microalgae growth
and carbon fixation. Closed systems, in particular, allow for the direct utilization of high-CO-
industrial waste streams such as flue gases in microalgal cultures, thus achieving both emission
reduction and biomass generation simultaneously. This review aims to comprehensively
evaluate the role of microalgae in CO- biofixation, the biotic and abiotic factors affecting this
process, the performance of various cultivation systems, and the integration of the resulting
biomass into the economic value chain.

Keywords: Microalgae, CO: biofixation, biomass production
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CHLORELLA VULGARIS MiKROALG TURUNDE NAFTALEN ASETIiK ASIT
(NAA), GIBERELLIK ASIT (GA3) VE ABSISIK ASIT (ABA)
FITOHORMONLARININ GELIiSiM, PIGMENT VE ASTAKSANTIN MIKTARINA
ETKIiLERI

Dr, Gok¢e KENDIRLIOGLU SIMSEK
Firat Universitesi,

gksimsek@firat.edu.tr- 0000-0001-8896-2893

OZET

Mikroalgler, yiiksek fotosentetik verimlilikleri, hizli biyokiitle iiretim potansiyelleri ve degerli
biyomolekiiller (proteinler, lipitler, pigmentler, karotenoidler vb.) igermeleri nedeniyle
biyoteknoloji alaninda biiyiik ilgi gormektedir. Ozellikle Chlorella vulgaris, kolay kiiltiire
edilebilmesi, cevresel streslere dayaniklilig1 ve zengin biyokimyasal profili ile gida, kozmetik,
ilag ve biyoyakit sektorlerinde yaygin olarak kullanilan yesil mikroalg tiirlerinden biridir.
Mikroalglerin fizyolojik ve biyokimyasal yanitlari, bityiik 6l¢iide kiiltiir ortam1 kosullar: ve bu
ortama ilave edilen diizenleyici maddelere bagl olarak degisiklik gosterebilmektedir. Bu
calismada da Chlorella vulgaris'in gelisim, pigment ve astaksantin birikimi {izerine bitkisel
kaynakl1 biiylime diizenleyicilerinin etkileri incelenmis, naftalen asetik asit (NAA), giberellik
asit (GA3) ve absisik asit (ABA) olmak tizere {i¢ farkl fitohormonun belirli konsantrasyonlarda
kiiltiir ortamina eklenmesiyle mikroalglerin biyolojik yanitlar1 degerlendirilmistir. Bu ¢alisma
kapsaminda C. vulgaris kiiltiirleri, hormon uygulanmig ortamlarda 10 giin siireyle inkiibasyona
birakilmigtir. Bulgular, NAA ve GA3 hormonlarinin 5 mg/L konsantrasyonda biiylime (NAA
0,194; GA3 0,263 OD 680 nm) ve pigment sentezi (NAA klorofil a; 0,647ug/mL Klorofil b;
0,593ug/mL, GA3 klorofil a; 0,613ug/mL klorofil b;0,443ug/mL) iizerinde pozitif etki
yarattigin1 gostermistir. ABA uygulamasi ise diisiik dozda pigment iiretimini desteklemis,
ancak ytliksek dozda (10 mg/L) biiyiimeyi baskilamistir. En yiiksek astaksantin igerigi de 5 mg/L
GA3 (1,112 pg/mL) uygulamasinda gozlenmistir. Elde edilen sonuglar, hormon
uygulamalarinin Chlorella vulgaris’in fizyolojik ve biyokimyasal siireglerini hormon tipi ve
dozajina bagli olarak 6nemli dlciide degistirdigini ortaya koymaktadir. Bu ¢aligma, mikroalg
temelli yiiksek degerli bilesiklerin iiretiminde, fitohormon uygulamalarinin kiiltiir kosullarini
iyilestirici potansiyelini ortaya koymay1 ve bu dogrultuda hormon destekli tiretim stratejilerinin
gelistirilmesine katki saglamay1 amaglamaktadir.

Anahtar Kelimeler: Chllorella vulgaris, fitohormon, astaksantin
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THE EFFECTS OF NAPHTHALENE ACETIC ACID (NAA), GIBBERELLIC ACID
(GA3) AND ABSCISIC ACID (ABA) APPLICATIONS ON GROWTH, PIGMENT,
AND ASTAXANTHIN CONTENT IN THE MICROALGAE CHLORELLA VULGARIS

Dr, Gokce KENDIRLIOGLU SIMSEK
Firat University,

gksimsek@firat.edu.tr- 0000-0001-8896-2893

ABSTRACT

Microalgae have attracted considerable attention in the field of biotechnology due to their high
photosynthetic efficiency, rapid biomass production potential, and ability to accumulate
valuable biomolecules such as proteins, lipids, pigments, and carotenoids. Among these,
Chlorella vulgaris is one of the most commonly used green microalgal species owing to its ease
of cultivation, resistance to environmental stresses and rich biochemical profile. The
physiological and biochemical responses of microalgae largely depend on culture conditions
and the regulatory compounds added to the medium. In this study, the effects of plant-derived
growth regulators on the growth, pigment production and astaxanthin accumulation of
Chlorella vulgaris were investigated. Three different phytohormones naphthalene acetic acid
(NAA), gibberellic acid (GA3) and abscisic acid (ABA) were added to the culture medium at
specific concentrations to evaluate the biological responses of the microalgae. The C. vulgaris
cultures were incubated for 10 days under hormone-treated conditions. The results showed that
NAA and GA; at a concentration of 5 mg/L had a positive effect on both growth (NAA: 0.194;
GA3: 0.263 OD at 680 nm) and pigment synthesis (NAA: chlorophyll a: 0.647 ug/mL,
chlorophyll b: 0.593 pg/mL; GA3: chlorophyll a: 0.613 pg/mL, chlorophyll b: 0.443 pg/mL).
ABA treatment supported pigment production at low concentrations but inhibited growth at a
high dose (10 mg/L). The highest astaxanthin content was observed with 5 mg/L GA3
application (1.112 pg/mL). These findings reveal that phytohormone applications can
significantly alter the physiological and biochemical processes of Chlorella vulgaris, depending
on the type and dosage of the hormone. This study aims to demonstrate the potential of
phytohormone applications to optimize culture conditions and contribute to the development of
hormone-assisted strategies for the enhanced production of high-value compounds from
microalgae.

Keywords: Chlorella vulgaris, phytohormone, astaxanthin
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TELE-SAGLIK ARASTIRMALARI: WOSVIEWER ANALIZi

Doc¢.Dr. Mustafa NAL
Kiitahya Saglik Bilimleri Universitesi
mustafa.nal@ksbu.edu.tr - 0000-0002-3282-1124

Dr.Ogr.Uyesi Veli DURMUS
Kiitahya Saglik Bilimleri Universitesi
veli.durmus@ksbu.edu.tr - 0000-0001-6124-6109

OZET

Gilintimiizde dijitale saglik teknolojilerinden yararlanmak saglik hizmetlerine etkinligi ve
verimliligi agisindan kritik &neme sahiptir. Ozellikle saglik hizmetlerine erisimin kisitl oldugu
durumlarda tele-saglik hizmetleri sayesinde saglik hizmetine ulasim Onemli Olgiide
kolaylasmaktadir. Bu arastirmanin amaci tele-saglik konusunda yayinlanan arastirma
makalelerini bibliyometrik bakis acisiyla incelemek ve gelecekte yapilacak arastirmalar icin
aragtirmacilara bilgi sunmaktir. Bu arastirmada bibliyometrik analiz teknigi kullanilmistir.
Verilerin analizinde WOSviewer 1.6.18 programi ve Excel programi kullanilmistir.
Arastirmanin verileri Web of Science veri tabaninda anahtar kelimeler i¢inde “telemedicine”
ya da “telehealth”, kelimeleri gecen yayinlar taratilmistir. Arastirma verileri Temmuz 2025
tarihine elde edilmistir. Verilerin analizinde kiimeleme, yogunluk ve haritalama analizleri
yapilmistir. Tele-saglik alaninda toplam 30222 eser yaymlandigi ve bu eserlerden 21994’inin
arastirma makalesi oldugu belirlenmistir. Tele-saglik konusunda Web of Science veri tabaninda
ilk arastirma makalesinin 1991 yilinda yayinlandigi, en ¢ok yaymin (f=3134) 2021 yilinda
yayinlandi8i, en ¢ok fon deste§i saglayan ve en ¢ok yayin yapilan lilkenin Amerika Birlesik
Devletleri oldugu belirlenmistir. Tele-saglik konusunda son yillarda arastirma sayilarina biiyiik
artis oldugu ve giincel bir arastirma alani oldugu degerlendirilmektedir. Tele-saglik konusunda
arastirmacilara fon destegi saglanmasi bu alanda arastirma makalesi yayin sayisinin
artirtlmasini saglayabilir.

Anahtar Kelimeler: Tele-saglik, Tele-medikal, Wosviewer analiz.
1. GIRIS

Bilgi caginda, dijital teknolojilerin giiciinden yararlanmak, sagligi tesvik etmek, diinyayi
giivende tutmak ve savunmasiz kisilere hizmet etmek i¢in temel araglar olduklari i¢in evrensel
saglik kapsamina erisim igin kritik dneme sahiptir (WHO, 2025). Ozellikle tele-saglik, saglik
hizmetlerine erisimin kisitli oldugu bolgelerde, goriintiilii gorligmeler veya diger dijital
platformlar araciligiyla gerceklestirilen uzaktan konsiiltasyonlar yoluyla saglik hizmetlerine
erisimi kolaylagtirmayr amaclamaktadir (Alenoghena et al., 2023). Tele-saglik seyahat
masraflarin1 ve tibbi hizmetler i¢in bekleme siirelerini en aza indirerek, 6zellikle kirsal
alanlardaki hastalar i¢in saglik hizmetlerine erisimi iyilestirme potansiyeline sahiptir (Russo et
al., 2016). Ayrica COVID-19 salgini sirasinda tele-saglik, saglik hizmeti sunumunda daha
giivenli bir alternatif olarak benimsendi ve dnemli bir oldu. Bu durum hem hastalarin hem de

saglik hizmeti saglayicilarinin viriise maruz kalma riskini etkili bir sekilde azaltmistir (Verma,
2020).
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Tele-saghigin hizla yayginlagmasi, hasta ve ebeveynler tarafindan genel olarak olumlu
karsilanmaktadir (Jones et al., 2022). Tele-saglik uygulamalar1 saglik hizmetlerine erisimi
arttirirken ayni zamanda hizmet kalitesinin yiikseltilmesine de katki saglamaktadir (Gareev et
al.,, 2021). Hindistanda yapilan bir c¢alismada uzaktan bakim iinitelerine kabul edilen
yenidoganlarin 6liim oranini, morbidite oranini ve genel bakim maliyetini azaltmak i¢in etkili
bir yontem oldugunu ortaya koymustur (Agarwal et al., 2025). Baska bir ¢alismada ise tele-
saglik hizmetlerinin periferik vestibiiler bozukluklarin teshisinde ve yonetiminde umut vaat
ettigini, potansiyel olarak semptomlar1 hafiflettigini ve sakatlig1 iyilestirdigini gostermektedir
(Vinolo-Gil et al., 2025).

Daha Onceki arastirmalar Oncelikli olarak tele-saghigin faydalari, benimsenmesi ve
kacinilmasini etkileyen faktorlere odaklanmaktadir. Literatiirde incelediginde tele-saglik ile
ilgili yapilan caligmalarin WOSviewer bibliyometrik analizle inceleyen bir arastirmaya
rastlanmamistir. Bibliyometrik analiz, siniflandirma, belgesel ve atif analizi yontemlerini
kullanarak belgeleri ve belgesel bilgi akislarini nicel olarak analiz eder ve ¢esitli bibliyometrik
gostergeleri tanimlar (Glinska & Siemieniako, 2018). Bibliyometrik analizlerden elde edilen
sonuclar, alandaki ana arastirma yonleri, arastirma egilimleri ve belirli bir donemdeki yayin
sayisindaki degisiklikler hakkinda i¢goriiler saglamaktadir (Ejdys & Szpilko, 2022).

Bu aragtirmanin temel amaci, tele-saglik konusunda Web of Science’da yayinlanan arastirma
makalelerinin bibliyometrik analiz yontemiyle yillara gore dagilimi, eserlerin atif analizi,
arastirmanin yapildig: iilkeler, arastirma yapan kurum ve fon saglayan kuruluslar acisindan
incelemek ve gelecek yapilacak aragtirmalar i¢in aragtirmacilara yol gdstermektir.

Bu genel amag dogrultusunda, aragtirmada asagidaki temel sorulara yanit aranacaktir:
Tele-saglik konusunda yapilan bilimsel yayinlarin yillara gére dagilimi nasildir?

Tele-saglik arastirmalarinda en sik kullanilan anahtar kelimeler ve temel arastirma temalari
nelerdir?

Tele-saglik alaninda en etkili ve en ¢ok atif alan temel yayinlar hangileridir?

Tele-saglik konusunda en fazla yayin yapmis olan kurumlar hangileridir?

Tele-saglik aragtirmalarina en ¢ok fon destegi saglayan kuruluslar hangileridir?

2. ARASTIRMANIN METODU

Bu arastirmada bibliyometrik analiz teknigi kullanilmistir. Verilerin analizinde WOSviewer
1.6.18 programi kullanilmistir. Arastirmanin verileri Web of Science veri tabaninda anahtar
kelimeler i¢cinde “telemedicine” ya da “telehealth”, kelimeleri gecen yayinlar taratilmigtir.
Arama sonucunda toplam 30222 esere ulasilmis, bu eserlerden 21994’inin arastirma makalesi
oldugu belirlenmistir (Wo0S, 2025). Bu verileri Temmuz 2025 tarihine elde edilmistir. Verilerin
analizinde kiimeleme, yogunluk ve haritalama analizleri yapilmistir.

3. BULGULAR

3.1. Yillara Gore Eser Sayilar
Tele-saglik alaninda Web of Science veri tabaninda ilk arastirma makalesinin 1991 yilinda
yayinlandig1 belirlenmistir. Bu alanda en ¢ok yayimnin ise (f=3134) 2021 yilinda yayinlandig1
belirlenmistir (Gorsel 1).
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Gorsel 1. Yillara gore eser sayist (WoS, 2025).
3.2. Eser Konu Alani

Tele-saglik ile ilgili eserlerin konu alanlarina gore dagilimi Gorsel 3°te gosterilmistir. Bu alanda
yay1n yapilan konu alanlarinin basinda; saglik hizmetleri bilimi (f=6888), tibbi bilisim (f=2481)
ve tip genel dahiliye (f=2124) gelmektedir.

Kardiyovaskdler Sistem Kardiyoloji
Muhendislik

Rehabilitasyon
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Psikoloji

Norobilim Noroloji
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w
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<
@

Saglik Hizmetleri Bilimi

o

1000 2000 3000 4000 5000 6000 7000 8000

Gorsel 3. Eser konu alam (W0S, 2025).

3.3. Anahtar Kelime Ag Analizi

Tele-saglik degisikligi alanindaki eserlerde en ¢ok yer verilen anahtar kelimelere ait ag haritasi
analizi sonuglar1 Gorsel 4’te gosterilmistir. Anahtar kelime tekrar sayis1 10 ve lizerinde olanlar
analize tabi tutulmustur. Toplam 1030 anahtar kelime arasinda bu Kriterlere uygun olan 43

13



|, LON FEREW,
& T

b

<
N
5
5
2
2

T

www.akademikongre.arg

anahtar kelime oldugu belirlenmistir (Sekil 4). Bu alandaki eserlerde en ¢ok kullanilan anahtar

kelimelerin sirasiyla; “telemedicine” (f=986), “telehealth” (f=984), “covid-19” (=129), “e-
health” (f=114) ve “technology” (f=48) oldugu goriilmiistiir (WoS, 2025).

dermatology
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teledermatology

telerehabilitation shome healtlwmonitoring

teleconsultation W » -
rehabWtatlon telenur sing survey
remote consultation

ehealth mhealth
telegare
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otolaryngology covid-19 teleneurology techgplogy

pandemic
commercialtelemedicine
equity ophthalmology emergency medicine
satisfaction covid policy ~teletrauma
access
pediatric
. rural
6% VOSviewer

2016 2018 2020 2022

Gorsel 4. Anahtar kelime ag haritas1
3.4. Eser Atif Analizi

Tele-saglik alaninda yayinlanan eserler arasinda en ¢ok atifa sahip eserlerin ag gorsellestirme
analizi Gorsel 5°te sunulmustur. En az atif sayis1 “100” olarak belirlendi ve bu sart1 saglayan
232 eserin yogunluk analizi gergeklestirildi. Bu calisma alaninda en ¢ok atif alan ilk {i¢ eser

sunlardir; (£=1165) Smith et al. (2020), (f=1095) Dubey et al. (2020), (f=1036) Hu et al. (1999).
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3.5. Arastirma Yapan Ulkeler

Tele-saglik alaninda arastirma yapan iilkeler iist liste bindirme analiz sonuglart Gorsel 6’da
sunulmustur. En az dokiiman sayis1 “5”, atif sayis1 “5” se¢ildi ve 73 farkl: iilke arasindan bu
kriterleri saglayan 33 iilke analize dahil edildi. Bu konuda en ¢ok yayin yapan iilkelerin baginda
ABD (f=1042), Avustralya (f=1700), Ingiltere (f=1360), Almanya (f=1284), ve Kanada (1190)

oldugu belirlenmistir.
turkey
turkiye
peoplesichina_ I
singapore = — /
C T poand
italy - / /
t
75 saudi arabia "e‘hTéﬂdf 7%
1 » ireland
jordan 4 X
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lombia Ly ¥ 2 ; 5
\ b‘" ~..scotland
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Cs"a Xty > \\\
& VOSviewer @qur;ca no'
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Gorsel 6. Ulke ag haritasi

3.6. En cok arastirma yapan organizasyon

Tele-saglik alaninda en ¢ok arastirma yapan ilk ii¢ kurum: Kaliforniya Sistem Universitesi
(f=1004), Harvard Universitesi (f=807), ABD Gazi Isleri Bakanligi (f=779) oldugu
belirlenmistir (Gorsel 7).

1000 =

800 —

800

700 -

600 —

500 —

Gorsel 7. En ¢ok eser yaymlayan kurumlar (WoS, 2025).
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3.7. Arastirmalara Fon Saglayan Kurumlar

Tele-saglik alaninda yayinlanan eserlere igin fon destegi saglayan ¢ok sayida kurum oldugu
goriilmiistiir. Bu kurumlar arasinda en ¢ok fon destegi saglayan on kurulusun bilgileri Cizelge
1’de sunulmustur. Bu alandaki arastirmalara ¢ok fon deste8i saglayan kuruluslarin basinda;
Birlesik Devletler Saglik Insan Hizmetleri Bakanlig1 (£=2028), Ulusal Saglik Enstitiileri NIH
ABD (f=1716) ve ABD Gazi Isleri Bakanlig1 (f=258) gelmektedir.

Cizelge 1. Finansman saglayan kurumlar (WoS, 2025).

Sira | Kurulus ad1 Fon destek sayis1
1. Birlesik Devletler Saglik insan Hizmetleri Bakanlig: 2028
2. Ulusal Saglik Enstitiileri NIH ABD 1716
3. ABD Gazi Isleri Bakanlig 258
4. NIH Ulusal Translasyonel Bilimleri Gelistirme Merkezi NCATS 246
S. Avrupa Birligi AB 229
6. Avustralya Ulusal Saglik Tibbi Arastirma Konseyi NHMRC 223
7. Saglik Arastirmalari Kalite Ajansi 193
8. Cin Ulusal Doga Bilimleri Vakfi NSFC 192
9. NIH Ulusal Akil Saglig1 Enstitiisii NIMH 191
10. | NIH Ulusal Yaslanma Enstitiisii NIA 175

3.8. Siirdiiriilebilir Kalkinma Hedeflerine Gore Eserlerin Dagilim

Tele-saglik ile ilgili eserlerin siirdiiriilebilir kalkinma hedeflerine gore eserlerin dagilimi Gorsel
8’te gosterilmistir. Bu alanda yayin yapilan eserlerin siirdiiriilebilir kalkinma hedefleri konu
alanlarmin basinda; Iyi Saglik ve Refah (f=19952), Toplumsal Cinsiyet Esitligi (f=865) ve
Kaliteli Egitim (f=328) gelmektedir.

Cizelge 2. Siirdiiriilebilir Kalkinma Hedefleri (WoS, 2025)

Sira | Stirdiiriilebilir Kalkinma Hedefi Yayin sayisi %

1 | 03 lyi Saglik ve Refah 19952 90,69
2 05 Toplumsal Cinsiyet Esitligi 865 3,93
3 04 Kaliteli Egitim 328 1,14
4 11 Siirdiiriilebilir Sehirler ve Toplumlar 99 0,45
5 02 Sifir Aghik 85 0,38
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4. GENEL DEGERLENDIRME VE SONUCLAR

Bu calismada tele-saglik konusunda yayinlanan orijinal arastirma makaleler bibliyometrik
analiz bakis agisiyla incelenmistir. Orijinal arastirma makaleleri, en yaygin dergi makalesi
tiirtidiir. Bunlar, yeni caligmalar1 bildiren ayrintili ¢aligmalardir ve birincil literatiir olarak
simiflandirilirlar (Taylor & Francis Group, 2025). Bu nedenle arastirma makalelerinin
incelenmesinin daha uygun olacagi degerlenedirilmistir.

Tele-saglik alaninda (Web of Science veri tabaninda) ilk eser 1991 yilinda yaymlanmistir.
Bilgisayar teknolojilerindeki gelismeler 1960’11 yillarda baglamis ancak internetin
kullanilmas1 1990’11 yillarin basinda gergeklesmistir (Oncii, 2024). Bu nedenlerden dolay1
tele-saglik konusundaki ilk arastirma 1990 yilindan sonra baslamis olabilir. Bilisim
teknoljilerinin halen gelismekte olan bir alan oldugu g6z 6niine alindiginda tele-saglik
konusunda gelismeye acik ve yeni arastirmalar yapilabilecek bir alan olan
degerlendirilmektedir.

Bu alanda en ¢ok yayinin ise 2021 yilinda yaymlandig1 belirlenmistir. COVID-19 salgini
sirasinda virlise maruz kalma riskini azaltmasi nedeniyle tele-saglik, saglik hizmeti sunumunda
daha giivenli bir alternatif olarak benimsenmistir (Verma, 2020). Bu nedenle arastirmacilar tele-
saglik konusuna yogunlasmis olabilirler. Gelecekteki calismalarda bulasici veya farkli
nedenlerle izolayon uygulanan hastalarda tele-saglik hizmetlerinin uygulanabilirligi ve
sonuclar1 konusunda yeni arastirmalar yapilabilir.

Tele-saglik alanda yayinlanan eserlerde “telemedicine” ve “telehealth” anahtar kelimelerinin
yani sira en ¢ok kullanilan anahtar kelimeler sirasiyla, “covid-19”, “e-health” ve “technology”
oldugu belirlenmistir. Covid-19 salgini, 6zellikle yakin temastan kaynaklanan ¢apraz bulasma
riskini azaltmanin bir yolu olarak, bakimi sunmak i¢in tele-sagligin kullanilmasinin 6nemini bir
kez daha ortaya koymustur (Smith et al., 2020). Bu durum covid-19 ve tele-saglik konusunun
birlikte incelenmesini dogurmus olabilir. Tele-saglik konusunda literatiir taramasi yaparken bu
anahtar kelimeleri de dikkate alarak arama yapabilir.

Tele-saglik alaninda en ¢ok atif alan eserin Smith et al. (2020) tarafindan kaleme alinan
“Telehealth for global emergencies: Implications for coronavirus disease 2019 (COVID-19)”
oldugu belirlenmistir. Smith et al. (2020) bu galismasinda tele-sagligin reaktif olmaktan ziyade
proaktif olarak uygulanmasi, uzun vadede daha biiylik faydalar saglama ve saglhk
hizmetlerindeki giinliik (ve acil) zorluklarin listesinden gelmeye yardimci olma olasilig1 daha
yuksek olacagini savunmaktadir. Gelecekte bu konuda c¢alisma yapmayi1 dislinen
arastirmacilarin en ¢ok atif alan eserleri incelemelerini oneriyoruz.

Tele-saglik konusunda en ¢ok destegi saglayan kuruluslarin ve en ¢ok arastirma makalesi
yaymlayan {iilkenin ABD oldugu goriilmiistiir. Bu bulguya gore tele-saglik konusunda
aragtirmalara fon destegi saglanmasi aragtirma makalesi yayin sayisini arttirabilir. Bu nedenle
arastirmacilara yeterli fon desteginin saglanmasini dneriyoruz.
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Abstract

Diabetes prevalence represents one of the fastest-growing global public health challenges,
contributing significantly to morbidity, mortality, and healthcare costs. This study aims to
examine trends in diabetes prevalence and disease burden, as measured by Disability-Adjusted
Life Years (DALYs), between 1990 and 2021 in Tirkiye, and to compare these trends with
global patterns across sex and age groups. A descriptive comparative analysis was conducted
using data from the Global Burden of Disease (GBD) 2021 Study. Age- and sex-specific
estimates of diabetes prevalence and DALY per 100,000 population were analyzed for 1990
and 2021. Results are presented with 95% uncertainty intervals (Uls), and fold changes were
calculated. Globally, diabetes prevalence in males increased from 2,613.90 (Ul: 2,410.11-
2,841.89) in 1990 to 6,840.48 (6,381.96—7,351.93) in 2021. In Tiirkiye, the corresponding rise
was from 1,709.86 (1,593.61-1,841.03) to 7,336.88 (6,740.81-8,014.87). Among females,
global prevalence rose from 2,602.27 (2,394.69-2,818.01) to 6,480.54 (6,037.73-6,968.19),
while in Tiirkiye it increased from 2,031.41 (1,899.29-2,180.39) to 7,828.92 (7,144.57—
8,715.12). DALYs were highest among individuals aged 55+, reaching 4,689.05 (3,839.11-
5,771.03) in Tirkiye versus 3,612.37 (3,091.44-4,265.68) globally. Tiirkiye faces a rapidly
growing diabetes burden, particularly among older adults and males, surpassing global
averages. These findings emphasize the urgent need for age- and sex-specific public health
strategies targeting prevention, early diagnosis, and risk factor modification. National policies
should be data-driven and prioritize high-risk populations to mitigate the long-term health and
economic impacts of diabetes.

Key words: Diabetes, Tiirkiye, DALY, Age group

1. Introduction

Diabetes mellitus represents one of the most rapidly growing non-communicable diseases (NCDs)
worldwide and is a major contributor to global morbidity, premature mortality, and healthcare system
strain (Ong et al., 2023). Characterized by chronic hyperglycemia resulting from defects in insulin
secretion, insulin action, or both, diabetes is a complex and heterogeneous disease with multifactorial
etiology. It significantly increases the risk of cardiovascular disease, renal failure, blindness, lower-
limb amputations, and other long-term complications (Zhou et al., 2024). The health burden associated
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with diabetes is compounded by its chronic nature and high prevalence, which continue to rise despite
growing awareness and improved treatment options (Lin et al., 2020).

Monitoring trends in diabetes prevalence and its associated disease burden is critical for
informing policy and prioritizing public health responses. While numerous studies have
examined global and national trends, there is a need for more granular analyses that account for
demographic differences, particularly by sex and age group, which are key determinants of risk,
diagnosis, access to care, and health outcomes (P. Zhang et al., 2010). Evidence suggests that
the epidemiology of diabetes varies considerably between males and females and across life
stages, yet these differences remain underexplored in many national contexts (James et al.,
2018).

Tiirkiye, a rapidly developing middle-income country, has undergone significant demographic
and lifestyle transitions in recent decades, making it an important case for comparative study
(Anakok et al., 2022; Satman et al., 2013; Ulgii et al., 2023). Understanding how diabetes
prevalence and its burden have evolved in Tiirkiye relative to global patterns—especially when
stratified by sex and age—is essential for guiding tailored intervention strategies and resource
allocation.

Although the overall global burden of diabetes is well documented, there remains a need for
more disaggregated and comparative analyses to explore how this burden varies by sex and age
group, and how these patterns differ across national contexts. Sex- and age-stratified analyses
are particularly important for tailoring public health responses, as men and women may
experience different exposures to risk factors, have unequal access to health services, and
demonstrate varying clinical outcomes. Similarly, age influences disease onset, progression,
and the accumulation of complications. For instance, younger individuals living with diabetes
face a longer duration of disease and potential lifetime complications, while older adults often
present with more advanced disease stages and comorbidities (Gregg et al., 2024).

In this context, the present study aims to examine the temporal trends in diabetes prevalence
and disease burden, as measured by Disability-Adjusted Life Years (DALYS), from 1990 to
2021, stratified by sex and age group. Using data drawn from the Global Burden of Disease
(GBD) 2021 Study, we conduct a descriptive comparative analysis between global estimates
and those specific to Tiirkiye. By identifying differences and similarities in diabetes trends
across demographic subgroups, this study seeks to provide a more nuanced understanding of
the evolving epidemiology of diabetes and to inform targeted strategies for prevention, early
detection, and long-term management at both global and national levels.

2. Methods
Study Design

This study employed a descriptive and comparative design to examine trends in the prevalence
and burden of diabetes in Tiirkiye from 1990 to 2021, disaggregated by sex and age group. The
study aimed to compare Tiirkiye’s diabetes-related indicators with global estimates using
standardized epidemiological data drawn from the GBD 2021 Study, thereby providing a
demographic perspective on the progression of the diabetes epidemic over three decades.

Data Source

Data for this study were obtained from the Global Burden of Disease Study 2021 (GBD 2021),
coordinated by the Institute for Health Metrics and Evaluation (IHME) at the University of
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Washington. The GBD database provides internationally comparable estimates of morbidity,
mortality, and disability for a wide range of diseases and risk factors across 204 countries and
territories (Naghavi et al., 2024). Specifically, we extracted estimates for diabetes mellitus in
Tirkiye and globally for the years 1990 and 2021. The prevalence of diabetes is defined as the
total number of existing cases per 100,000 population at each time point. DALY, a composite
measure reflecting the overall burden of disease, calculated as the sum of years of life lost due
to premature mortality (YLLSs) and years lived with disability (YLDs), also expressed per
100,000 population (Zhou et al., 2024).

Analysis

A descriptive analytical approach was applied. For both Tiirkiye and global data, the study
compared the prevalence and DALY rates in 1990 and 2021 and absolute values and relative
changes (fold increases) over time. Data were presented in tabular format and interpreted
comparatively to highlight differences in the burden of diabetes by sex and age group, as well
as between national and global contexts. No inferential statistical testing was conducted, as the
study aimed to provide epidemiological insights rather than test specific hypotheses. Statistical
analysis was performed on SPSS Statistic 27.0 (SPSS Inc., Chicago, IL).

Ethical Considerations

This study used publicly available, de-identified secondary data from the GBD database and
did not involve the collection of primary data from human participants. Therefore, ethical
approval was not required.

3. Results

Table 1 presents sex-disaggregated trends for diabetes prevalence and associated DALYS at
two time points (1990 and 2021), both globally and for Tiirkiye, along with the fold-change
during this period. Between 1990 and 2021, the global prevalence of diabetes per 100,000
population increased markedly in both sexes. Among males, the prevalence rose from 2,613.90
(95% Ul: 2,410.11-2,841.89) in 1990 to 6,840.48 (6,381.96—7,351.93) in 2021, representing a
2.62-fold increase (2.55-2.69). In Turkey, the rise in diabetes prevalence was notably more
dramatic than the global average. Among males, prevalence increased from 1,709.86
(1,593.61-1,841.03) in 1990 to 7,336.88 (6,740.81-8,014.87) in 2021, equating to a 4.29-fold
increase (3.96-4.66).

Globally, the diabetes-related DALY rates per 100,000 population also rose significantly during
the same period. Among males, DALYSs increased from 500.70 (438.22-577.93) in 1990 to
1,012.78 (846.78-1,221.01) in 2021, a 2.02-fold increase (1.86-2.17). The DALY burden
attributable to diabetes also rose considerably in Turkey over the study period. In males,
DALYSs increased from 541.32 (454.96-683.22) in 1990 to 1,163.17 (921.03-1,433.76) in
2021, representing a 2.15-fold rise (1.60-2.61). Although the burden of disease rose in both
sexes, the relative increase in DALY's was less than that observed for prevalence, potentially
suggesting improvements in disease management or delayed onset of complications.

Table 1. Trends in the Burden of Diabetes Prevalence Among Males and Females, 1990-2021
(rates per 100,000 population with 95% Uncertainty Intervals)

21



|, LON FEREW,
& 3

www.akademikongre.arg

1990 2021 Change
Male Female Male Female Male Female

Global

2613,90 2602,27 6840,48 6480,54 5 62 549
Prevalence | (2410,11: (2394,69: (6381,96: (6037,73: (2’ 55:2,69) (2’ 44:2,55)

2841,89) 2818,01) 7351,93) 6968,19) U T

500,70 530,85 1012,78 987,75 502 186
DALYs (438,22: (467,53: (846,78: (839,84: (1’ 86:2,17) (1’ 73:1,98)

577,93) 611,87) 1221,01) 1182,69) T v
Turkiye

1709,86 2031,41 7336,88 7828,92 499 385
Prevalence | (1593,61: (1899,29: (6740,81: (7144,57: (?; 96:4.66) (3’ 54:4,23)

1841,03) 2180,39) 8014,87) 8715,12) T T

541,32 697,08 1163,17 1263,36 515 181
DALYs (454,96: (598,13: (921,03: (1020,24: (1’ 60:2,61) (1’ 49:2,15)

683,22) 808,10) 1433,76) 1582,30) T T

According to the Table 2, from 1990 to 2021, global diabetes prevalence per 100,000
population increased across all age categories, with the most notable rise observed among
individuals aged 55 years and older. Specifically, among individuals under 20 years,
prevalence increased from 163.03 (95% CI: 132.96-191.73) in 1990 to 271.78 (95% CI:
223.61-315.20) in 2021. However, the magnitude of increase in Turkey has generally
exceeded global averages, particularly among older adults. Globally, prevalence increased
from 2,616.06 (95% ClI: 2,333.46-2,912.36) to 5,884.84 (95% CI: 5,343.73-6,481.89) among
20-54 years. In Turkey, it surged from 1,766.80 (95% CI: 1,612.60-1,943.52) to 5,379.37
(95% ClI: 4,822.62-5,947.09). Although the baseline prevalence in Turkey was initially lower,
the relative increase is more pronounced, nearly tripling over three decades.

In terms of disease burden, globally, DALYs slightly decreased from 39.45 (95% CI: 32.90-
47.02) to 37.93 (95% CI: 30.75-46.12) in the <20 years age group. In contrast, Turkey
experienced a substantial decline, from 68.11 (95% ClI: 51.40-92.19) to 25.15 (95% CI: 19.60—
32.16). On the other hand, in Turkey, DALY increased from 4,172.49 (95% CI: 3,610.50-
4,895.62) to 4,689.05 (95% CI: 3,839.11-5,771.03). Notably, DALYs in Turkey already
exceeded global rates in 1990, and the gap widened by 2021, indicating a greater burden of
diabetes-related disability among older Turkish adults.
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Table 2. The Burden of Diabetes Prevalence by Age Group, 1990-2021 (rates per 100,000
population with 95% Uncertainty Intervals)

1990 2021
<20 years | 20-54 years | 55+ years <20 years | 20-54 years | 55+ years

Global

163,03 2616,06 10804,65 271,78 5884,84 19963,80
Prevalence | (132,96: (2333,46: (9779,95: (223,61: (5343,73: (18456,27:

191,73) 2912,36) 11893,86) 315,20) 6481,89) 21598,55)

39,45 371,77 2632,72 37,93 643,56 3612,37
DALYs (32,90: (313,55: (2353,58: (30,75: (513,42: (3091,44:

47,02) 440,26) 3006,45) 46,12) 803,95) 4265,68)
Turkiye

143,32 1766,80 9995,49 210,15 5379,37 24259,43
Prevalence | (117,61: (1612,60: (9235,17: (169,91: (4822,62: (22100,77:

167,54) 1943,52) 10797,14) 250,03) 5947,09) 26780,84)

68,11 353,88 4172,49 25,15 550,76 4689,05
DALYs (51,40: (290,73: (3610,50: (19,60: (405,31: (3839,11:

92,19) 439,62) 4895,62) 32,16) 736,78) 5771,03)

4. Discussion

This study provides a comprehensive overview of global and national (Tiirkiye) trends in
diabetes prevalence and disease burden, disaggregated by sex and age group, over a 31-year
period from 1990 to 2021. The findings reveal a significant and sustained increase in both
prevalence and DALYs associated with diabetes, with noteworthy variations across
demographic subgroups. Globally, the prevalence of diabetes has more than doubled in both
sexes, with a 2.62-fold increase among males and a 2.49-fold increase among females. The
analysis, conducted by the NCD Risk Factor Collaboration (NCD-RisC) with support from the
World Health Organization (WHO), underscores the magnitude of the global diabetes epidemic
and emphasizes the urgent need for more robust international action to address both the
increasing prevalence of the disease and the widening treatment gaps—particularly in low- and
middle-income countries (LMICs) (WHO, 2024). Results from 1,108 population-representative
studies comprising data from 141 million participants indicate that, in most countries, diabetes
treatment has either not improved or has not kept pace with the rising prevalence of the disease.
The burden of both diabetes and untreated diabetes is increasingly concentrated in low- and
middle-income countries (Zhou et al., 2024). Although the overall burden of diabetes remains
considerable, recent reports indicate improvements in life expectancy for both men and women

(Tomic et al., 2022). While the lifetime risk of developing type 2 diabetes is generally higher
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in men, the years of life lost due to the disease vary significantly across regions and between
sexes (Kautzky-Willer et al., 2023). These findings are consistent with the results of our global
analysis, which similarly revealed sex specific differences in disease burden despite rising

prevalence trends.

Gender-based differences in diabetes mellitus (DM) prevalence have yielded varying results
across studies. In a large nationwide survey, a higher age-standardized prevalence of total
DM—including both previously diagnosed and undiagnosed cases—was observed among men
(10.6%) compared to women (8.8%) (Yang et al., 2010). However, other studies have reported
a higher prevalence among women, particularly when participants were stratified by factors
such as age, educational level, hypertension status, and body mass index (BMI) (Duboz et al.,
2012). In contrast, findings from study on sex-based differences in diabetes prevalence have
also shown no significant difference between men and women overall. Instead, health-related
factors such as overweight, obesity, elevated triglyceride levels, and hypertension emerged as
independent risk factors for DM in both sexes, suggesting that the influence of sex on DM
prevalence may be mediated by underlying metabolic and lifestyle factors (H. Zhang et al.,
2019). Variations in the distribution of diabetes-related risk factors across sexes may explain
the divergence in findings. Second, gender differences in healthcare-seeking behavior and
diagnosis rates can influence the observed prevalence. As a result, studies that include both
diagnosed and undiagnosed cases may report higher prevalence among men, while those relying
solely on diagnosed cases may find higher rates in women, who are more likely to be screened

during routine medical visits, such as during reproductive health assessments.

In comparison, Tiirkiye experienced a substantially sharper rise, particularly among males
(4.29-fold) and females (3.85-fold), suggesting a rapidly growing public health challenge. A
nationally representative study conducted in 2020 reported that approximately 11% of the
Turkish population had been diagnosed with diabetes, with a prevalence of 13.10% in women
and 9.12% in men, indicating a higher burden among females (Ulgii et al., 2023). Further, a
regional study on diabetes prevalence and its associated risk factors in Tiirkiye indicated that
the incidence of diabetes mellitus tends to increase significantly around the age of 40 (Nuhoglu
et al., 2022). In contrast, in developed countries, the majority of individuals diagnosed with

diabetes are typically aged over 60 years (International Diabetes Federation, 2015).

When stratified by age, the present study highlight a substantial global rise in both the

prevalence and burden of diabetes from 1990 to 2021, with a more pronounced upward trend
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observed among males. The increase is particularly acute in Tiirkiye, where prevalence rates
more than quadrupled, far exceeding global averages. While DALY's have also risen, the
discrepancy between the sharp increase in prevalence and the relatively moderate rise in
DALYs may suggest improved disease management or delayed onset of complications.
Nonetheless, the findings underscore the urgent need for enhanced diabetes prevention and

control strategies, especially in high-burden countries like Tiirkiye (Satman et al., 2013).

This study also presents an age-stratified analysis that underscores the growing global burden
of diabetes, with the most significant increases observed among older adults in both prevalence
and DALYs. Tiirkiye reflects an even steeper upward trend, particularly in individuals aged 55
and above, whose prevalence and disability burden now exceed global averages. The declining
DALYs in the <20 age group may suggest improvements in early diagnosis and management,
though the rising burden among adults calls for urgent public health interventions targeting
midlife and aging populations. Tailored strategies that address age-specific risk factors and
ensure equitable access to care are essential for mitigating the progression and long-term
consequences of diabetes across the lifespan. This is particularly relevant for Tiirkiye, where
mathematical modeling has projected future trends in the prevalence of type 2 diabetes mellitus
(T2DM) and major modifiable risk factors—including obesity, physical inactivity, and

smoking—stratified by age and sex, extending through the year 2050 (Anakdk et al., 2022).

The middle-aged group (20-54 years) also demonstrated notable changes. Tiirkiye’s prevalence
increased from 1,766.80 to 5,379.37, nearly tripling over three decades. Although the global
burden in this group was initially higher, Tiirkiye’s rate is rapidly converging. DALY's among
this group similarly increased, reinforcing the need for targeted interventions in the working-

age population.

Overall, these findings point to a rapid epidemiological shift in the diabetes burden in Tiirkiye,
exceeding global trends in several key indicators. This escalation, particularly in older adults
and males, underscores the urgent need for national policies emphasizing primary prevention,
lifestyle modification, and early intervention. While declining DALYs among youth are
encouraging, the parallel rise in adult burden suggests that gains in pediatric management must
be expanded to the general population. As diabetes continues to impose profound health, social,
and economic costs, especially in middle- and high-income countries like Tiirkiye, age- and

sex-specific strategies will be critical in reversing these trends.

5. Conclusions
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This study demonstrates a substantial and accelerating global and national increase in the
prevalence and burden of diabetes from 1990 to 2021, with particularly sharp rises observed in
Tiirkiye. While both males and females have been affected by this trend, males experienced a
slightly higher relative increase. Similarly, older adults, especially those aged 55 and above,
bear the highest burden, both in terms of prevalence and DALYS, underscoring the age-

dependent nature of diabetes morbidity.

Tirkiye has exhibited a disproportionately higher increase in diabetes prevalence compared to
global averages across most demographic groups, particularly among older adults and the
working-age population. Although some progress has been made in reducing diabetes-related
disability among children and adolescents—most notably in Tiirkiye—the overall trajectory

indicates a growing and urgent public health challenge.

These findings highlight the need for comprehensive, data-driven national strategies aimed at
prevention, early diagnosis, and long-term management of diabetes. Age- and sex-specific
interventions, as well as a focus on modifiable risk factors, are essential to curbing the continued
rise in disease burden and mitigating the long-term socioeconomic impacts of diabetes,

particularly in high-risk populations.
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AHSAP OZ GORUNTULERINDE TUR SINIFLANDIRMASI ICIN VISION
TRANSFORMER TABANLI DERIN OGRENME YAKLASIMI
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Ozet

Ahsap tiirlerinin otomatik tanimlanmasi amaciyla Vision Transformer (ViT) tabanli derin
o0grenme modelleri kullanilmistir. Ahsap cekirdek goriintiileri ilizerinden gergeklestirilen
siniflandirma gorevinde, farkli ViT model yapilandirmalari ve veri artirma tekniklerinin
performanslar1 karsilastirilmistir. Ozellikle Facebook tarafindan gelistirilen DeiT (Data-
efficient Image Transformer) modelleri tercih edilmis ve DeiT Small ile DeiT Tiny modellerinin
veri artirma uygulamali ve uygulamasiz halleri incelenmistir. Deneysel calismalar, Kaggle’in
coklu GPU (4x2 GPU) destekli ortaminda gerceklestirilmis ve modellerin egitim stireleri,
kesinlik, duyarlilik, F1-skoru ve dogruluk gibi metrikler iizerinden degerlendirilmistir. Elde
edilen sonuglar, veri artirma tekniklerinin model performansina olan etkisinin model
mimarisine gore farklilik gosterdigini ortaya koymustur. DeiT Small”’modelinde veri artirma
uygulanmasi, dogruluk ve diger siniflandirma metriklerinde belirgin iyilesmeler saglamis ve
%96,68 dogruluk orani ile en yiiksek basar1 elde edilmistir. Buna karsin, DeiT Tiny modelinde
veri artirma uygulamasi performansta diislise neden olmustur. Sonuglar, veri artirmanin derin
o0grenme modellerinin genelleme yetenegini artirmada 6nemli oldugunu, ancak her model
mimarisi i¢in uygun veri artirma stratejisinin dikkatle secilmesi gerektigini gostermektedir.
Ayrica, model karmagikligr ile egitim siiresi arasinda dogrudan bir iliski oldugu ve daha
karmagik modellerin daha uzun egitim siirelerine ihtiya¢ duydugu gézlemlenmistir. Bu ¢alisma,
ViT tabanli modellerin ahsap tiirii tamima alaninda etkin bir sekilde kullanilabilecegini
gostermis olup, ileri ¢aligmalarda farkli veri artirma yontemleri ve model mimarileriyle
performansin daha da iyilestirilebilecegini 6nermektedir.

Anahtar kelimeler: Vision Transformer, DeiT, ahsap tiirii siniflandirma, derin 6grenme, veri
artirma, goriintii isleme

Abstract

Vision Transformer (ViT)-based deep learning models were used for the automatic
identification of wood species. In a classification task performed on wood core images, the
performance of different ViT model configurations and data augmentation techniques was
compared. Specifically, the DeiT (Data-Efficient Image Transformer) models developed by
Facebook were selected, and the DeiT Small and DeiT Tiny models were examined with and
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without data augmentation. Experimental studies were conducted on Kaggle's multi-GPU (4x2
GPU)-supported environment, and the models were evaluated using metrics such as training
times, precision, sensitivity, F1-score, and accuracy. The results revealed that the impact of data
augmentation techniques on model performance varies depending on the model architecture.
Applying data augmentation to the DeiT Small model resulted in significant improvements in
accuracy and other classification metrics, with the highest accuracy achieved at 96.68%. In
contrast, applying data augmentation to the DeiT Tiny model resulted in a decrease in
performance. The results demonstrate that data augmentation is important in improving the
generalization ability of deep learning models, but the appropriate data augmentation strategy
for each model architecture should be carefully selected. Furthermore, it was observed that there
is a direct relationship between model complexity and training time, with more complex models
requiring longer training times. This study demonstrates that ViT-based models can be
effectively used in wood species recognition and suggests that performance can be further
improved with different data augmentation methods and model architectures in future studies.

Keywords: Vision Transformer, DeiT, wood type classification, deep learning, data
augmentation, image processing

1. GIRIS

Ahsap tanimlama, bir¢ok endiistriyel sektor, ahsap ticareti ve bilim icin gereklidir. Kalite
kontroliinde iiretim siirecini destekleyebilir , ahsap ticaretinde karigikliklarin dnlenmesine ve
sahtekarliklarin 6nlenmesine yardimeci olabilir ve ayrica korunan tiirlerin yasadisi kesiminin
oniine gegebilir (Ravindran ve ark., 2018; Hu ve ark., 2019).

Ahsap tiirlerinin belirlenmesi, ahsabin anatomik yapisina dayanir ve bu siire¢ olduk¢a karmagsik
olabilir. Belirli bir cins veya tiire ait ahsaplar1 ayirt etmek, uzmanlik ve deneyim gerektirir;
genellikle bu islem, biiyiite¢ ya da mikroskop kullanan egitimli uzmanlar tarafindan yapilir.
Ancak, cok sayida ahsap 6rneginin tanimlanmasi gerektiginde, bu siire¢ zahmetli, zaman alic1
ve maliyetli hale gelir. Bu nedenle, son donemlerde ahsap tanima islemini otomatiklestirerek
daha pratik ve hizli hale getirmek amaciyla ¢esitli yontemler iizerinde yogun arastirmalar
yapilmaktadir (Fabijanska ve ark., 2021).

Otomatik odun tiirli tanima alanindaki son yontemlerin biiyiik bir kismi, odun 6érneklerinin
dijital goriintiilerini temel alan bilgisayarl goriintiileme teknikleridir (Martins ve ark., 2013;
Lopes ve ark., 2020; Filho ve ark., 2010; Hu ve ark., 2019; Ravindran ve ark., 2018; Lens ve
ark., 2020; Hafemann ve ark., 2014). Donanim agisindan degerlendirildiginde, bu tiir
sistemlerin gelistirilmesi nispeten kolay ve ekonomik olmaktadir. Ancak yazilim tarafinda,
odun yapisindaki tiirler aras1 ve ayni tiir i¢i ¢esitlilikler nedeniyle siniflandirma daha karmasik
bir hale gelmektedir. Giinlimiizde kullanilan bilgisayarli goriintiileme sistemleri genellikle ikiye
ayrilir: makroskobik ve mikroskobik goriintiileme. Makroskobik yaklasimlar, 10 ila 15 kat
biiylitmede ¢ekilmis ahsap yiizeyi fotograflarin1 kullanir. Bu kapsamda, ahsap bloklar
(Kobayashi ve ark., 2017; Filho ve ark., 2014; Zhao ve ark., 2014) veya bazal disk 6rnekleri
(Turhan ve Serdar, 2013) ele alinabilir. Ancak bu yoOntemlerde, ahsap yiizeyinin belirgin
ozelliklerini ortaya ¢ikarmak i¢in goriintiileme sirasinda belirli aydinlatma kosullari, 151k
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kaynaklar1 ve ahsap ile kamera lensi arasindaki mesafe gibi faktorlerin dikkatlice kontrol
edilmesi gerekir (Zhao ve ark., 2014). Mikroskobik yontemler ise, 25 ile 100 kat biiyiitme
araliginda mikroskopla elde edilen ahsap orneklerinin goriintiilerine dayanir (Martins ve ark.,
2013; Silva ve ark., 2017; Lens ve ark., 2020; Yadav ve ark., 2015a; Yadav ve ark., 2015b). Bu
tekniklerin en Oonemli siirlamasi, goriintii elde etmek igin 6zel laboratuvar ekipmanlarina
ihtiya¢c duyulmasidir. Ayrica, orneklerin hazirlanmasi asamasi da oldukga hassastir; 6rnegin,
ahsabin yumusatilmasi i¢in kaynatilmasi, mikroton kullanilarak uygun kalinlikta kesilmesi,
boyanmasi ve kurutulmasi gerekir (Filho ve ark., 2014). Bu nedenlerle mikroskobik
goriintlileme yontemleri genellikle uzmanlagsmis arastirma laboratuvarlari ile smirh
kalmaktadir.

Bu calisma, odun tiirlerinin otomatik tanimlanmasinda derin 6grenme temelli yaklasimlarin
potansiyelini degerlendirmekte ve oOzellikle Vision Transformer (ViT) modellerinin
performansini incelemektedir. Giincel CNN tabanli yontemlerin karsilastigi sabit boyutlu giris
gereksinimi gibi smirlamalarin iistesinden gelmek ve daha esnek, giiclii bir siiflandirma
sistemi gelistirmek amaclanmaktadir. Boylece, gercek yasam kosullarinda daha genis kullanim
imkani1 sunan, pratik ve etkili bir ahsap tanima yontemi ortaya konmasi hedeflenmektedir.

2. MATERYAL VE YONTEM
2.1. Veri seti

Bu ¢aligmada, agag¢ govdelerinden 1,3 m yiikseklikten Pressler artim matkabi ile alinan ahsap
cekirdek parcalarinin taranmis goriintiileri kullanilmigtir. Numuneler kurutulmus, tutuculara
sabitlenmis ve hazirlama bicagi ile yiizeyleri agiga ¢ikarilmistir. Ek yiizey islemi uygulanmamis
ve gortintiiler 600 veya 1200 dpi ¢oziintirlikte, RGB ve PNG formatinda taranarak elde
edilmistir.

Calismada, 14 farkli Avrupa agag tiiriinii temsil eden toplam 312 adet ahsap ¢ekirdek
gorilintiisiinden olusan bir veri seti kullanilmistir. Veri seti, hem kozalakli hem de kapali tohumlu
(halka gozenekli ve daginik gozenekli) tiirleri igermektedir. Tiir bagina goriintii sayis1 4 ile 54
arasinda degismektedir. Arastirmada kullanilan veri setine ait ahsap tiirleri ile detaylar ilgili
Tablolar 1’de verilmistir. ve sekillerde sunulmustur. Arastirmada kullanilan ahsap tiirlerine ait
gorseller Sekil 1°de verilmistir.

Tablo 1. Arastirmada kullanilan veri setine ait ahsap tiirleri ile detaylar

ID Tiir / Cins Ad1 Latince Ad1 Odun Tipi Ornek Sayis1 | DPI

1 Avrupa gdknari Abies alba Mill. igne yaprakli 20 600 dpi

2 Norveg ladini Picea abies (L) H. igne yaprakli 20 600 dpi
Karst

3 Sarigam Pinus sylvestris L. igne yaprakli 25 1200 dpi

4 Avrupa lariksi Larix decidua Mill. igne yaprakli 27 1200 dpi

5 Mese Quercus sp. Halkali gdzenekli 33 1200 dpi

6 Digbudak Fraxinus excelsior L. | Halkali gézenekli 54 1200 dpi

7 Karaagac Ulmus sp. Halkali gdzenekli 21 1200 dpi

8 Avrupa giirgeni Fagus sylvatica L. Dagimik gdzenekli 15 1200 dpi

9 Boylu giirgen Carpinus betulus L. | Daginik gézenekli 11 600 dpi

10 Kizilagag Alnus sp. Dagimik gdzenekli 21 600/1200 dpi

11 Akcaagac Acer sp. Dagimik gdzenekli 18 600/1200 dpi
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12 Thlamur Tilia sp. Daginik gozenekli 23 1200 dpi
13 Hus Betula sp. Daginik gozenekli 20 600/1200 dpi
14 Sogiit Salix sp. Daginik gozenekli 4 600 dpi

R
s

Sekil 1. Arastirmada kullanilan ahsap tiirlerine ait gorseller (Fabijanska ve ark., 2021).

Ahsap giris gorilintiilerinin mekansal ¢oziintirliigii, ahsap c¢ekirdek pargalarinin fiziksel
boyutlarina bagl olarak farklilik gostermekteydi. Goriintii boyutlar: 81 x 1315 piksel ile 224 %
13.975 piksel arasinda degismekteydi. Ortalama olarak, gortintiilerin yiiksekligi 4266 piksel,
genigligi ise 157 piksel olarak 6l¢iilmiistiir. Ahsap ¢ekirdeklerinin fiziksel uzunluklari 2,24 cm
ile 29,58 cm araliginda degisirken, ortalama uzunluk 11,23 cm olarak belirlenmistir.
Cekirdeklerin ortalama genisligi 0,40 cm olup, bu deger 0,28 cm ile 0,62 cm arasinda degisiklik
gostermektedir.

2.2. ViT tabanh gorintii siniflandirma
DeiT-Tiny (facebook/deit-tiny-patch16-224)

DeiT-Tiny modeli, Facebook Al tarafindan gelistirilen ve Vision Transformer (ViT) mimarisi
iizerine inga edilen hafif bir goriintii siniflandirma modelidir. Bu model, 16x16 piksel
boyutunda yama (patch) yapisini kullanarak 224x224 ¢oziiniirliikkte giris goriintiilerini isler.
Yaklasik 5 milyon parametreye sahip olan DeiT-Tiny, diisiik hesaplama maliyeti ve kiiglik veri
gereksinimiyle one ¢ikmaktadir. Model, ImageNet-1k veri kiimesi {izerinde egitilmis ve %72,2
Top-1, %91,1 Top-5 dogruluk performansi elde etmistir. Egitim siirecinde, bilgi distilasyonu
yontemi kullanilarak bir 6gretmen modeli (genellikle CNN tabanli) ile daha etkili 6grenme
saglanmugtir. Ozellikle smirli kaynaklara sahip ortamlarda hizli ve verimli ¢dziimler iiretmesi
nedeniyle yaygin olarak tercih edilmektedir (Touvron ve ark., 2021; Hugging Face, 2024).

DeiT-Small (facebook/deit-small-patch16-224)

DeiT-Small modeli, DeiT mimarisinin daha biiyiikk ve daha giiclii bir sitirimidiir. 224x224
cozlinlirliiklii goriintiileri 16x16 yama yapisiyla isleyen bu model, yaklagik 22 milyon
parametre icermektedir. DeiT-Small, daha yiiksek hesaplama kapasitesine sahip donanimlarda
kullanilmak iizere tasarlanmis olup, ImageNet-1k veri setinde %79,9 Top-1 ve %95,0 Top-5
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dogruluk oranlarmma ulagmistir. Egitim siirecinde, veri verimliligini artirmak igin bilgi
distilasyonu ve kapsamli veri artirma stratejileri kullanilmistir. Model, hem siniflandirma
dogrulugu hem de veri kullanim verimliligi agisindan ViT tabanli modellere gii¢lii bir alternatif
sunmaktadir. Bu oOzellikleri sayesinde, oOzellikle yiiksek dogruluk gerektiren goriinti
siiflandirma problemlerinde etkili bir se¢im olarak 6ne ¢ikmaktadir (Touvron ve ark., 2021;
Hugging Face, 2024).

2.3. Deneysel kurulum

Bu c¢alismada, Vision Transformer (ViT) tabanli facebook/deit-tiny-patch16-224 modeli
kullanilarak 14 farkli agag tiiriine ait kesit goriintiilerinin smiflandirilmasi amaglanmistir.
Modelin smiflandirma basarimint degerlendirmek amaciyla iki farkli deneysel senaryo
uygulanmistir. ilk senaryoda, model herhangi bir veri artirma islemi yapilmadan yalmzca
normalize edilmis ham gériintiiler {izerinde egitilmistir. Ikinci senaryoda ise model, cesitli veri
artirma teknikleri kullanilarak zenginlestirilmis goriintiilerle egitilmistir. Her iki senaryoda da
model ayni hiperparametrelerle ¢alistirilmistir. Girig goriintiileri 224x224 boyutuna yeniden
boyutlandirilmis, egitim siireci boyunca 20 epoch boyunca egitim gergeklestirilmis ve batch
boyutu 4 olarak belirlenmistir. Modelin egitimi ve degerlendirilmesi, Kaggle platformunda
saglanan 4x2 GPU (NVIDIA) destekli CUDA ortaminda gergeklestirilmistir. Bu gii¢lii paralel
islem altyapis1 sayesinde egitim siireci yiiksek verimlilikle tamamlanmistir. Optimizasyon
islemleri i¢in 6grenme oran1 le-5 olan Adam algoritmasi tercih edilmistir.

Veri kiimesi, 14 farkli sinif (Alder, Willow, Elm, European ash, European beech, European
hornbeam, European larch, European silver fir, Linden, Maple, Norway spruce, Oak, Scots
pine, Birch) altinda gruplanmis goriintiilerden olugmaktadir. Veriler %80 egitim, %10
dogrulama ve %10 test olacak sekilde stratified (sinif dengeli) olarak boliinmiistiir. Birinci
senaryoda, egitim seti lizerinde yalnizca yeniden boyutlandirma ve normalizasyon islemleri
uygulanmigtir. Uygulanan doniisiimler; Resize((224, 224)), ToTensor() ve Normalize([0.5, 0.5,
0.5], [0.5, 0.5, 0.5]) adimlarindan olusmaktadir. Bu yaklasim, modelin yalnizca ham veriler
iizerinden d6grenme kapasitesini degerlendirmek amaciyla tercih edilmistir.

Ikinci senaryoda ise modelin genelleme kabiliyetini artirmak igin egitim verilerine gesitli veri
artirma islemleri uygulanmistir. Bu kapsamda; rastgele yatay ve dikey g¢evirme, rastgele
dondiirme, renk bozulmasi (color jitter), affine doniisiimler ve perspektif bozulmalari igeren bir
doniislim  zinciri  kullanilmistir.  Bu  iglemler sirasiyla; RandomHorizontalFlip(p=0.5),
RandomVerticalFlip(p=0.3), RandomRotation(15), ColorJitter(brightness=0.3, contrast=0.3,
saturation=0.3, hue=0.05), RandomAffine(degrees=10, translate=(0.05, 0.05), scale=(0.9,
1.1)), ve RandomPerspective(distortion_scale=0.2, p=0.3) seklinde uygulanmistir. Bu sayede
modelin farkli agi, konum ve renk varyasyonlarina karst daha direngli hale gelmesi
hedeflenmistir.

Her iki deneysel senaryonun sonunda model test veri kiimesi lizerinde degerlendirilmis,
dogruluk (accuracy), kayip degeri (loss), karisiklik matrisi (confusion matrix) ve siiflandirma
raporu (precision, recall, Fl-score) gibi performans oOlgiitleri hesaplanmistir. Ayrica egitim
stresince epoch bazli egitim ve dogrulama dogruluklar1 ile kayiplarn grafiklerle
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gorsellestirilmistir. Bu deneysel kurulum sayesinde, veri artirmanin siniflandirma bagarimina
etkisi agik sekilde analiz edilmistir.

2.4. Degerlendirme metrikleri

Modelin performansini degerlendirmek amaciyla ¢esitli siniflandirma metrikleri kullanilmistir.
Bu kapsamda dogruluk (accuracy), egitim ve dogrulama siireclerinde izlenen temel basari
Olciitii olarak belirlenmistir. Ayrica test seti lizerinde modelin genel basarimini daha ayrintili
analiz edebilmek icin karisiklik matrisi (confusion matrix), sinif basina dogruluk, duyarlilik
(recall), F1 skoru ve hassasiyet (precision) gibi ol¢iitler hesaplanmistir. Bu metrikler, siniflar
arasindaki dengesizlikleri ve modelin hangi siniflarda daha basarili ya da yetersiz oldugunu
ortaya koymak agisindan 6nemlidir. Elde edilen sonuglar, classification_report fonksiyonu ile
ayrintili olarak raporlanmis; ayrica karisiklik matrisi gorsel olarak sunularak modelin
simiflandirma performansi somutlastirilmistr.
metrikleri, aciklama ve formiilleri Tablo 2’de verilmistir.

Aragtirmada  kullanilan Degerlendirme

Tablo 2. Degerlendirme metrikleri, aciklama ve formiilleri

Metrik Aciklama Formiil
Dogruluk (Accuracy) Dogru siniflandirilan Accuracy = (TP + TN) / (TP
orneklerin toplam o6rneklere | + TN + FP + FN)

orant
Pozitif tahminlerin gercekten
pozitif olma orani

Gergek pozitiflerin dogru
tahmin edilme orani
Precision ve Recall’un F1 =2 x (Precision X

harmonik ortalamasi Recall) / (Precision + Recall)
*Not: TP: Dogru Pozitif, TN: Dogru Negatif, FP: Yanlig Pozitif, FN: Yanlis Negatif

Kesinlik (Precision) Precision = TP / (TP + FP)

Duyarlilik (Recall) veya
Hassasiyet
F1 Skoru

Recall = TP/ (TP + FN)

3. BULGULAR VE TARTISMA

Bu boliimde, ViT tabanl goriintii siniflandirma modelleri kullanilarak gerceklestirilen deneysel
caligmalardan elde edilen sonuglar sunulmakta ve bu sonuglar 1s1831Inda modellerin
performanslar1  karsilastirllmaktadir. Farkli model yapilandirmalarimin ve veri artirma
tekniklerinin siniflandirma basarisina etkileri detayli bicimde analiz edilmistir. Elde edilen
bulgular, kullanilan yontemlerin etkinligini ortaya koymakta ve ilgili literatiirle karsilagtirmali
olarak degerlendirilmektedir. Deneylerden elde edilen ViT tabanli goriintii simiflandirma
performanslari1 Tablo 3’te verilmistir.

Tablo 3. ViT tabanh goriintii simiflandirma performanslar

ViT Modeller Egitim siiresi | Kesinlik | Duyarhlik | F1-Skoru | Dogruluk
Deit Small 364,70 sn. 0,9141 0,8750 0,8824 0,8750
Deit Small veri artirmali | 396,52 sn. 0,9766 0,9668 0,9658 0,9668*
Deit Tiny 320,07 sn. 0,9531 0,9375 0,9337 0,9375
Deit Tiny veri artirmali | 355,53 sn. 0,8047 0,8125 0,7895 0,8125
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Bu calismada, ahsap tiirii simiflandirma gorevinde dort farkli ViT (Vision Transformer)
modelinin performanslari karsilagtirilmistir. Kullanilan modeller; Deit Small, Deit Small (veri
artirmali), Deit Tiny ve Deit Tiny (veri artirmali) yapilandirmalaridir. Elde edilen sonuglar
dogrultusunda, veri artirma stratejisinin Ozellikle Deit Small modeli iizerinde 6nemli bir
performans iyilesmesi sagladiglr gozlemlenmistir. Veri artirma uygulanmamis Deit Small
modeli %87,50 dogruluk oram ile ¢alisirken, aynit modelin veri artirmali versiyonu %96,68
dogruluk ve %97,66 kesinlik ile en yiiksek basariy1 gdstermistir. Bu durum, egitim verilerinin
cesitlendirilmesinin modelin genelleme yetenegini anlamli dl¢iide artirdigini gostermektedir.

Buna karsin, Deit Tiny modelinin veri artirmali siliriimiinde, dogruluk orani %93,75'ten
%81,25’e dlismiistiir. Bu performans diisiisii, veri artirmanin her model mimarisi lizerinde ayni
olumlu etkiyi yaratmadigin1 ve bazi durumlarda modelin 6grenme kapasitesini olumsuz
etkileyebilecegini ortaya koymaktadir. Egitim siireleri agisindan degerlendirildiginde, model
boyutunun kii¢lilmesiyle birlikte egitim siiresinde de diisiis gozlenmistir. En kisa egitim stiresi
320,07 saniye ile Deit Tiny modeline aitken, en uzun siire 396,52 saniye ile Deit Small (veri
artirmali) modelinde gergeklesmistir.

Sonug olarak, Deit Small modelinin veri artirma ile birlikte yiiksek dogruluk ve dengeli
siniflandirma metrikleri sunarak en basarili yapilandirma oldugu sdylenebilir. Ancak, her bir
model i¢in veri artirma stratejilerinin 6zenle belirlenmesi gerektigi ve model-mimari uyumunun
kritik 6neme sahip oldugu da bu ¢aligmayla vurgulanmaktadir.

Arastirma kapsaminda en basarili sonuca sahip olan DeiT Small veri artirmali ViT modeline ait
epochlara gore kayip (Loss) ve dogruluk degisimi grafikleri Sekil 2°de verilmistir.

Loss over Epochs Accuracy over Epochs

—— Train Loss 1.0 { — Train Acc
\ Val Loss Val Acc

15 A

Loss
Accuracy

1.0 1 0.5

0.5

0.0

T T T T T T T T T T T T T T T T
0.0 2.5 5.0 15 10.0 12.5 15.0 17.5 0.0 2.5 5.0 7.5 10.0 125 15.0 17.5
Epoch Epoch

Sekil 2. DeiT Small veri artirmali modelin epochlara gore kayip (Loss) ve dogruluk degisimleri

Grafikte, DeiT Small veri artirmali modelinin egitim siireci boyunca epochlara gore egitim ve
dogrulama kayip (loss) ile dogruluk (accuracy) degerleri gosterilmektedir. Sol grafik, modelin
ogrenme siirecinde kaybin azaldigini, sag grafik ise modelin hem egitim hem de dogrulama
verisi lizerinde dogruluk oraninin arttigin1 gostermektedir. Bu sonuglar, DeiT Small modelinin
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veri artirmali ahgap tiirii siniflandirma goérevinde basarili bir sekilde egitildigini ve iyi bir
genelleme performansi sergiledigini ortaya koymaktadir.

DeiT Small modelinin veri artirmali ahsap tiirii siniflandirma basarimina ait karmasiklik matrisi
Sekil 3’te verilmistir.

Confusion Matrix

Alder - 2 0 0 0 0 0 0 0 0 0 0 0 0

Willow - 0 2 0 0 0 0 0 0 0 0 0 0 0

Eim- 0 0 0 0 0 0 0 0 0 0 0 0 s
European ash- 0 0 0 2 0 0 0 0 0 0 0 0 0
European beech - 0 0 0 0 1 0 0 0 0 0 0 0 0

European hornbeam - 0 0 0 0 0 - 0 0 0 0 0 0 0 3

European larch- 0 0 0 0 0 0 2 0 0 0 0 0 0

European silver fir- 0 0 0 0 0 0 0 - 0 0 0 0 0

Linden- 0O 0 0 0 0 0 0 0 2 0 0 0 0

True Label

Maple - 0 0 0 0 0 0 0 0 0 1 0 1 0

Norway spruce - 0 0 0 0 0 0 0 0 0 0 0 0 .
Oak - 0 0 0 0 0 0 0 0 0 0 0 0
Scots pine- 0 0 0 0 0 0 0 0 0 0 0 0 2
Birch - -0

Alder -
Willow -
Elm -
Linden -
Maple -
Oak -

Scots pine -
Birch -

European ash -
European beech -
European hornbeam -
European larch -
European silver fir -
Norway spruce -

Predicted Label

Sekil 3. DeiT Small modelinin veri artirmal modeli karmagsiklik matrisi
DeiT Small modelinin veri artirmalt modele ait siniflandirma raporu Tablo 4’te verilmistir.

Tablo 4. DeiT Small modelinin veri artirmah modele ait siniflandirma raporu

Sumif Kesinlik Duyarhhk F1-Skoru Veri sayis1
Alder 1.0000 1.0000 1.0000 2
Elm 1.0000 1.0000 1.0000 2
European ash 1.0000 1.0000 1.0000 5
European beech 1.0000 1.0000 1.0000 2
European hornbeam 1.0000 1.0000 1.0000 1
European larch 1.0000 1.0000 1.0000 3
European silver fir 1.0000 1.0000 1.0000 2
Linden 1.0000 1.0000 1.0000 3
Maple 1.0000 1.0000 1.0000 2
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Norway spruce 1.0000 0.5000 0.6667 2
Oak 1.0000 1.0000 1.0000 3
Scots pine 0.7500 1.0000 0.8571 3
Birch 1.0000 1.0000 1.0000 2
Dogruluk 0.9688 32
Makro Ort. 0.9808 0.9615 0.9634 32
Agirlikli Ort. 0.9766 0.9688 0.9658 32

Tablo 4 incelendginde, sinif bazli performans sonuglarina gore, model genel olarak oldukca
basarili bir siniflandirma performansi sergilemektedir. Kesinlik, duyarlilik ve F1 skorlarinin
cogu smif icin 1.0 seviyesinde olmasi, modelin bu ahsap tiirlerini yiliksek dogrulukla
tanimlayabildigini gostermektedir. Ancak, Norway spruce sinifinda duyarliligin 0.5 ve F1
skorunun 0.6667 gibi gorece diisiik olmasi, modelin bu sinifi tespit etmekte zorlandigini isaret
etmektedir. Scots pine sinifinda ise kesinlik biraz daha diisiik (0.75) olmakla birlikte duyarlilik
1.0’dir, bu da kacirmanin olmadigi ancak yanlis pozitiflerin biraz daha fazla olabilecegi
anlamima gelmektedir. Veri sayisinin siniflar arasinda olduk¢a az ve dengesiz olmasi (bazi
siiflarda sadece 1-2 6rnek bulunmasi) sonuglarin genellenebilirligini sinirlamaktadir. Genel
dogruluk oran1 %96,88, makro ortalama F1 skoru 0.9634 ve agirlikli ortalama F1 skoru 0.9658
gibi yliksek degerler modelin genel basarisini desteklemektedir. Sonug olarak, model kiigiik ve
dengesiz veri setine ragmen ahsap tiirlerini dogru sekilde siniflandirmakta; ancak 6zellikle
Norway spruce gibi bazi siniflarda duyarliligin artirilmasi ve veri setinin genisletilmesi model
performansini daha da iyilestirecektir.

Mevecut literatiir ile karsilastirildiginda, el yapimi 6zellik se¢imine alternatif olarak, evrisimli
sinir aglart (CNN) son yillarda bir¢ok goriintii tanima gorevinde iistiin performans gostermistir
(Russakovsky ve ark., 2015; Zeiler ve Fergus, 2014; Scabini ve ark., 2019). Ancak, CNN tabanl
agac tlirli tamima caligmalar1 sinirlidir ve genellikle popiiler modellerin performansini test
etmeye odaklanir. Ornegin, Ravindran vd. (2018) VGG16 modeli ile 10 tiir makroskobik
gorlintliyli %87,4 dogrulukla siniflandirmistir. Lens ve ark. (2020) ise mikroskobik
gorintiilerde klasik yontemlerle CNN’leri karsilagtirmis ve ResNet’in %98 dogrulukla en 1iyi
sonucu verdigini raporlamistir. Benzer sekilde, Hu ve ark. (2019) kereste tiirlerini tanimada
ResNet modelini kullanmis ve egitim veri setinin biiytikliigiiniin performans: etkiledigini
gostermistir. Bu calismalar genellikle 6zel donanim ve kontrollii kosullarda elde edilen yiiksek
kaliteli goriintiilere dayanmaktadir. Buna karsin, Lopes ve ark. (2020) standart akilli telefonla
cekilen makro lensli goriintiilerde Inception ResNet v2 modelini test etmis ve %92,6 dogruluk
elde etmigtir. Ayrica, glincel CNN modellerinin sabit boyutta girig verisi gereksinimi, uygulama
acisindan siurlayicidir.

Bu calismada, ViT tabanli modellerin ahsap tiirii siniflandirmadaki performansi incelenmis ve
veri artirma tekniklerinin model basarisina etkisi analiz edilmistir. Deit Small modelinde veri
artirma belirgin performans artig1 saglarken, Deit Tiny modelinde ayni etkinin goriilmedigi
tespit edilmistir. Bu durum, veri artirma stratejilerinin model mimarisiyle uyumlu secilmesinin
onemini gostermektedir. Egitim siireleri model karmasikligiyla artmakla birlikte, performans
kazanimlar1 bu maliyeti dengeler niteliktedir. Literatiirle karsilastirildiginda, ViT modelleri
CNN’lere rakip performans sergilemekle beraber, veri artirma ve mimari uyumun basarida
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kritik rol oynadig1 vurgulanmaktadir. Gelecek ¢aligmalarda farkli mimariler ve veri artirma
yontemleriyle kapsamli incelemeler yapilmasi 6nerilmektedir.

4. SONUC VE ONERILER

Bu calismada, ahsap tiirlerinin siniflandirilmast i¢in Vision Transformer (ViT) tabanh
modellerin performans: kapsamli bir sekilde degerlendirilmistir. Deit Small ve Deit Tiny
modelleri, veri artirma teknikleriyle birlikte kullanilarak siniflandirma basarisi analiz edilmistir.
Elde edilen bulgular, veri artirmanin 6zellikle Deit Small modelinde belirgin bir performans
artig1 sagladigini gostermistir. Deit Small modelinin veri artirma ile birlikte dogruluk orani ve
diger smiflandirma metriklerinde 6nemli 6l¢iide iyilesme kaydettigi tespit edilmistir. Ote
yandan, Deit Tiny modelinde veri artirmanin performans iizerinde olumlu etki yerine bazi
durumlarda olumsuz etkiler yaratabilecegi gozlemlenmistir. Bu sonuglar, veri artirma
stratejilerinin model mimarisi ile uyumlu bir sekilde dikkatli se¢ilmesinin gerekliligine isaret
etmektedir.

Ayrica, model boyutunun artmasiyla birlikte egitim siiresinin de uzadigi, ancak dogruluk ve
genel performansin arttig1 goériilmiistiir. Bu durum, performans ve hesaplama maliyeti arasinda
bir denge kurmanin 6nemli oldugunu ortaya koymaktadir. Modelin genel basarisi, sinirli sayida
ve cesitlilikteki veri setiyle elde edilmis olup, gercek diinya uygulamalarinda farkli kosullara
uyum saglamasi i¢in ek ¢alismalar gereklidir.

Gelecek arastirmalarda, daha genis ve c¢esitli veri setleri iizerinde farkli veri artirma
tekniklerinin denenmesi Onerilmektedir. Ayrica, ViT mimarilerinin yaninda hibrit modellerin
veya CNN-VIT birlesimlerinin performans karsilagtirmalari yapilabilir. Model genelleme
yeteneginin artirilmasi amaciyla transfer 6grenme ve ince ayar stratejilerinin optimize edilmesi
de Onemli bir aragtirma alani1 olacaktir. Son olarak, gercek zamanli uygulamalarda
kullanilabilirlik agisindan model optimizasyonu ve hizlandirma teknikleri tizerinde durulmasi
faydal1 olacaktir.

Bu caligma, ahsap tiirii simiflandirmasinda ViT modellerinin potansiyelini ortaya koyarak
literatiire katki saglamig ve pratik uygulamalar i¢in yol gosterici nitelikte 6neriler sunmustur.
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KAHRAMANMARAS SULEYMANLI ILICA KAPLICALARINDAKI TERMAL SU
ORNEKLERINDE RADON GAZI OLCUMU
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OZET

Uranyum serisinin {iriinii olan *Ra pargalandiginda, Rn atomlar1 topraktan cikarak hava
veya su dolu gozeneklere girer ve atmosfere dagilir. Eger gdzenekler su doluysa, radon suya
karigir ve taginir. Sicaklik ve basing arttiginda, su faylar araciligiyla geri donerek termal
kaynaklar olarak yerytiiziine ulasir. Bu siiregte, termal sular magmatik kayaclarla temas eder ve
yiiksek radon konsantrasyonu tasir. Termal banyolarda kullanilan sular, kaplicalarda radon ve
radonun bozunma iiriinlerine maruz kalmay1 artirir. Radon gaz1 reaktif olmadigi i¢in dokulara
kimyasal olarak baglanmaz ve akcigerde uzun kalmadan atilir. Ancak radonun bozulmasiyla
olusan polonyum, bizmut ve kursun gibi radyoaktif parcaciklar insan viicuduna girer. Bu
parcaciklar akcigerde zararli 1s1malar yaparak hasara yol agar ve akciger kanseri riskini artirir.
Ayrica, ?*2Rn igeren su tiiketimi sindirim sistemi dokularini iyonlastirici radyasyona maruz
birakir ve bu da mide kanseri riskini artirir. Bu ¢alismada, Kahramanmarag Siileymanli Ilica
kaplicalarindaki termal sulardaki radon gazi aktiviteleri belirlenmistir. Calisma kapsaminda,
Kahramanmaras’taki Siileymanli Ilica kaplicalarindaki iki hamamdan toplam 12 termal su
ornegi tek kullanimlik siselerle alinmis ve etiketlenip laboratuvara gétiiriilmiistiir. Orneklerin
radon analizi, kalibrasyonu iiretici firma tarafindan yapilmis Durridge Rad7 radon dedektdrii
ile gerceklestirilmistir. Termal sulardaki radon aktivite miktarini belirlemek icin RAD H20
aksesuart ve  WAT 40 protokolii kullanilmistir. Termal su &rneklerinde radon aktivite
konsantrasyonlarinin, ortalama degeri 380,70£10,41 mBg/L “‘dir. Radon aktivite
konsantrasyonlari, 340,00+£10,50 mBq/L ile 430,50+10,70 mBq/L araliginda degigsmektedir. Bu
degerler, Amerika Birlesik Devletleri Cevre Koruma Ajansi (USEPA) ve Avrupa Komisyonu
(EU) tarafindan belirlenen i¢gme sularindaki 222Rn aktivite konsantrasyonu sinir degerlerinin

cok altindadir.

Anahtar Kelimeler : Radon, Termal Sulari, Radyasyon, Akciger Kanseri
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OZET

Bu ¢alismada, pomza bazli geopolimer harglarin (PMGP) ve F sinifi ugucu kiil bazli geopolimer
harglarin (UKGP) priz siireleri, fiziksel 6zellikleri ve 28 giinliikk basing dayanimlari, ortam
sicakligr kiirii (25 °C), yiiksek ortam sicakligr kiirii (45 °C) ve 1s1l kiir (75 °C) olmak iizere ii¢
farkli kiir rejimi altinda degerlendirilmistir. Geopolimer numunelerin ilk ve son priz siireleri
Vicat aleti ile belirlenmis, fiziksel Ozellikler kapsaminda, su emme orani ve yogunluk
parametreleri degerlendirilmistir. Yiiksek ortam sicakliginda kiirleme, hem PMGP hem de
UKGP harglarmin priz siirelerini belirgin sekilde kisaltmig ve bu siireler 1s1l kiirlemeye yakin
degerlere ulasmistir. Ancak UKGP’nin ilk priz siiresinin oldukg¢a kisa olmasi, bu harcin sicak
iklim kosullarinda kullaniminda dikkatli planlama gerektirdigini gostermektedir. Fiziksel test
sonuglarina gore, yiiksek ortam sicakliginda kiirlenen PMGP ve UKGP harglarinin su emme
oranlari, diger kiir rejimlerine kiyasla daha diisiik olup, bu durum kapiler bosluklarin daha fazla
dolduruldugunu ve daha yogun bir yap1 olustugunu gostermektedir. Ayrica, her iki harg tiirtinde
de en diislik goriinen yogunluk yiiksek ortam sicakliginda kiirlenen numunelerde, en yiiksek ise
ortam sicakliginda kiirlenenlerde Olciilmiistiir. Basing dayanimi agisindan, yiiksek ortam
sicakliginda kiirlenen PMGP harglarinin 28 giinliik dayanimi 23.3 MPa, UKGP har¢larinin ise
63.4 MPa olarak ol¢iilmiis ve UKGP harci 1s1l kiire gore daha yiliksek bulunmustur. Elde edilen
bulgular, yiiksek ortam sicaklifinda kiirlemenin, 6zellikle sicak iklim bolgelerinde, 1s1l kiire
ithtiya¢ duymadan geopolimer harglarin saha uygulamalarinda kullanilmasina olanak tanidigini

ortaya koymaktadir.

Anahtar Kelimeler : Geopolimer harg, pomza, ugucu kiil, yiiksek ortam sicakligi, priz siiresi,

su emme, basing dayanimiu.
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EVALUATION OF MICRONUTRIENT STATUS IN A POMEGRANATE (Punica
granatum L) ORCHARD USING GEOSTATISTICAL METHODS
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ABSTRACT

The material of this study consists of soil (0—30 cm) and leaf samples collected in 2023 from a
pomegranate orchard located in Denizli, Tiirkiye, using a grid sampling method over a 12 x 10
m area. The aim of the study is to determine the distribution of micronutrients in soil and plant
tissues through descriptive statistical analyses and geostatistical techniques. Available iron
(Fe), copper (Cu), zinc (Zn), and manganese (Mn) contents in soil samples were extracted using
the DTPA method [0.005 M DTPA + 0.01 M CaCl: + 0.1 M TEA (triethanolamine)]. Plant
samples were digested using the wet digestion method (HNOs:HClO4; 4:1 ratio), and
micronutrient concentrations were determined by Atomic Absorption Spectrophotometry
(AAS). In soil samples, the lowest coefficient of variation (CV) was observed for available Cu
content (CV = 14.33%), while in plant samples, Fe content showed the least variation (CV =
11.17%). The semivariogram model generated for soil available Cu content revealed a range
value of 21.6 m. For Fe content in plant tissues, the range was determined as 82.39 m. In the
case of available soil Zn content, the semivariogram analysis indicated a range of 82.48 m and
a coefficient of variation of 96.53%. This high variability suggests a potential issue in the

management of Zn within the study area.

Key Words: Descriptive statistics, Geostatistics, Leaf sample, Micronutrients,

Pomegranate, Soil sample.
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1. INTRODUCTION

Hicaz pomegranate is one of the most preferred cultivars grown in Tiirkiye and enjoys high
demand in international markets. The fruits are medium to large in size, have a flattened shape,
and feature a thick, dark red (burgundy) rind. The aril yield is moderate, while the juice yield
ranges from low to moderate. Despite its relatively lower juice yield, it is considered a suitable
variety for juice production. The arils are small, with a medium level of ease in separation. The
flavor profile is tangy to sour, and the seeds are hard. It is a late-maturing cultivar with moderate
productivity and is self-fertile. Additionally, it shows moderate susceptibility to fruit cracking,
and the trees are moderately to densely thorny (Yilmaz, 2007).

Pomegranate is commonly cultivated in marginal soils with low fertility potential. As a result,
more than two nutrient elements have been identified as limiting factors for yield. Among them,
nitrogen (N) and zinc (Zn) are the most frequently reported nutrients limiting pomegranate
productivity (Raghupathi and Bhargava, 1998).

A mineral plant nutrient is an element which is essential or beneficial for plant growth and
development or for the quality attributes of the plant or harvested product, of a given plant
species, grown in its natural or cultivated environment (Brown et al. 2022). Plant nutrients are
generally classified into two groups: macronutrients and micronutrients. Those present in
relatively larger proportions in plant tissues are considered macronutrients, while those found
in smaller amounts are categorized as micronutrients (Table 1). The concentration of a nutrient
element in plant tissues, whether low or high, does not reflect its relative importance to the
plant.

Table 1. Average Concentration of Mineral Elements in Plant Dry Matter (Epstein, 1965).

Element mg/kg % Relative Number of Atoms
Molybdenum (Mo) 01 1
Copper (Cu) 6 100
Zinc (Zn) 20 300
Manganese (Mn) 50 1,000
Iron (Fe) 100 2,000
Boron (B) 20 2,000
Chlorine (CI) 100 3,000
Magnesium (Mg) 0,2 80,000
Phosphorus (P) 0,2 60,000
Calcium (Ca) 0,5 125,000
Potassium (K) 1,0 250,000
Nitrogen (N) 15 1,000,000

This study aims to answer the question: 'How are the available micronutrients in the soil
reflected in the pomegranate plant?’ To provide an answer to this question, synchronized
sampling of soil and leaf material was conducted in a pomegranate orchard. Micronutrient
concentrations were determined and subsequently assessed through classical statistical
approaches and geostatistical analyses.
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2. MATERIALS AND METHODS

The material of the study consists of 50 soil samples (0-30 cm depth) and 50 leaf samples
collected from a Hicaz pomegranate orchard located in Denizli, Turkiye. The orchard is situated
in the Kiiciikdere region of Pamukkale, Denizli, and the planting distance between the trees is
3 x 5 meters.

Figure 1. Study area.

In the study, samples were taken from 10 points along 5 horizontal rows by skipping three trees
in each row, and vertically by skipping one tree (Figure 2).

Figure 2. Sampling design.
The other procedures conducted in the study are described below.

e Soil samples were collected from a 0-30 cm depth beneath the canopy drip line of the
trees.

e Samples were air-dried, passed through a 2 mm sieve, and stored for subsequent
analysis.

e Available micronutrients (Fe, Cu, Zn, Mn) were extracted using the DTPA method
[0.005 M DTPA + 0.01 M CaCl: + 0.1 M TEA, adjusted to pH 7.3] (Lindsay and
Norvell, 1978).

e Leaf samples (approximately 80100 per tree) were collected by circling each tree to
obtain a representative sample.

e Leaves were rinsed with deionized water, oven-dried at 65 °C, and ground to a fine
powder for analysis.

e Ground leaf tissues were wet-digested with a HNOs—HCl1O4 (4:1, v/v) acid mixture,
and Fe, Cu, Zn, and Mn concentrations were quantified via Atomic Absorption
Spectrophotometry (AAS) (Kacar & inal, 2010).
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Descriptive statistics of the data obtained from the study were analyzed using the JASP 0.95.0
software. Geostatistical evaluations were performed with the GS+ 7 software. Area delineation
in the generated distribution maps was carried out using the GIMP (GNU Image Manipulation
Program)

3. RESULTS AND DISCUSSION

According to the results of soil and leaf analyses, the greatest variability based on the coefficient
of variation was observed in the available Zn content in the soil (Table 2). This variability is
likely attributable to the heterogeneous distribution of fertilizers across the field. In a
comprehensive study conducted in Turkiye involving 1,529 surface soil samples, total zinc (Zn)
concentrations were found to range between 11.74 and 276.45 mg/kg. According to the results,
only 11.8% of the samples exceeded the upper continental crust reference value of 67 mg/kg
(Kadriye et al., 2025). These findings indicate that zinc levels in Turkish soils are generally low
and exhibit notable spatial heterogeneity. While Zn variability in plant tissues is lower
compared to that in the soil, the analysis revealed a significant positive relationship between
soil and plant Zn concentrations (Table 3).

Table 2. Descriptive statistics of soil and leaf analysis results.

Soil (available mg/kg) Plant (mg/kg)

Fe Cu Zn Mn Fe Cu Zn Mn
Mean 1.88 2.59 1.98 3.85 4529 10.74 21.66 109.98
Minimum 1.37 2.02 0.06 0.06 34.03 5.60 1343 22.10
Maximum 3.16 3.56 9.75 5.46 60.21 1950 34.78 185.00
Skewness 1.44 0.89 2.35 -1.40 0.80 0.39 0.51 -0.32
Kurtosis 3.06 0.60 6.75 6.00 1.34 0.76 0.31 1.54
Std. Deviation 0.36 0.37 1.92 0.88 5.06 2.77 4,75 28.05
Coefficient of variation  18.86 14.33 96,53 22.77 | 11.17 25.83 2195 2550

Table 3. Pearson correlation between micronutrient elements in soil and plant.

Soil Fe - Plant Fe 0.964 ***
SoilCu - PlantCu 0.954 ***
Soil Zn - PlantZn 0.915 ***

Soil Mn - Plant Mn 0.966 ***
* p < 05, ** p < 01, **k%k p < 001

Soil and leaf analysis results in the study were interpreted according to established threshold
values through both conventional statistical methods and geostatistical approaches. The
geostatistical analysis utilized the kriging interpolation method, with outlier data excluded and
transformations applied where appropriate. Tables 4 and 5 provide the critical levels of
available micronutrients in soils and the corresponding sufficiency ranges for pomegranate
(Punica granatum L.).
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Table 4. Optimum Leaf Micronutrient Concentrations for Pomegranate (Punica granatum L.)
(Kahramanoglu & Usanmaz 2016).

mg/kg
Fe 40-100
Cu 10-20
Zm 20-60
Mn 30-70

Table 5. Interpretive criteria for DTPA-extractable micronutrients in soil.

mg/kg Very low Low Adequate High Very high
Fe 0-2 2-4 4-6 6-10 >10

Cu 0-0.1 0.1-0.3 0.3-0.8 0.8-3 >3

Zn 0-0.5 0.5-1 1-3 3-6 >6

Mn 0-0.5 0.5-1.2 1.2-3.5 3.5-6 >6

Pixel counts from the distribution maps were used to calculate the percentage of the area falling
within each defined threshold category. Spatial distribution maps of plant sample data and the
calculated area percentages for each category are shown in Figures 3-6.

. 0. 60. 120. 180.
>100 High
>54.5 >52.7 >50.8 >49.0 >47.2 >40 Adequate 99.04%
>0 Low 0,06%

>45.4 >43.5 >41.7 >39.9 >38.1

Figure 3. Spatial distribution of plant Fe concentrations (mg/kg) across the study area,
categorized according to established sufficiency thresholds.

10074

0. 120. 180.

High
>18.1 >16.7 >15.3 >13.9 >12.5 Adequate  65.23%
Low 34.77%

>11.2 >0.8 >8.4 >7.0 >5.6
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Figure 4. Spatial distribution of plant Cu (mg/kg) concentrations across the study area,
categorized according to established sufficiency thresholds.

40.0-pzmm

0. 60. 120. 180.

>60 High

>20 Adequate  59.78%

>0 Low 40.22%
>220 >199 >178 >158 >137

Figure 5. Spatial distribution of plant Zn (mg/kg) concentrations across the study area,
categorized according to established sufficiency thresholds.

>32.4 >30.8 >28.2 >26.1 >24.1

40.0

0. 60. 120. 180.

>70 High 97.39%

>30 Adequate  2.42%

>0 Low 0.20%
>86 >69 >53 >38 >22

Figure 6. Spatial distribution of plant Mn (mg/kg) concentrations across the study area,
categorized according to established sufficiency thresholds.

>163 >148 >132 >116 >101

The spatial distribution analysis of plant micronutrients indicated that, overall, all elements
were within the sufficient or high ranges, with the exception of Mn and Fe, both of which
showed limited areas classified as low.

The evaluation of plant analysis results using different statistical approaches yielded largely
comparable outcomes (Table 6). Nevertheless, Fe exhibited a significant divergence. While
classical statistical analysis indicated that 18% of the samples were deficient in Fe, geostatistical
evaluation reduced this proportion to just 0.06%. The effectiveness of geostatistical prediction
techniques strongly depends on the normality of the data distribution (Krivoruchko, 2025). In
kriging, constructing a reliable semivariogram requires the removal of extreme values from the
dataset. In the present study, the elimination of two outliers may explain this outcome. Sample
size and the reliability of predictions constitute a separate area of study.

Figures 7-9 illustrate the spatial distribution of soil-available micronutrients along with their
categorization based on established sufficiency thresholds. The prediction maps created for the
soils reveal a more uniform spatial distribution of micronutrients when interpreted based on
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threshold values. Available Zn concentrations showed noticeable spatial variation across the
study area. The high coefficient of variation for Zn supports this observation.

Table 6. Assessment of plant analysis data through various statistical approaches.

Fe Conventional Statistical Analysis Geostatistical Methods
High - -
Adequate 82% 99,04%
Low 18%% 0.06%
Cu

High -

Adequate 64% 65.23%
Low 36% 34.77%
Zn

High - -
Adequate 62% 59.78%
Low 38% 40.22%
Mn

High 94% 97.39%
Adequate 4% 2.42%
Low 2% 0.20%

60. 120. 180.

>6 High

>4 Adequate

>0 Low 100%
>2.00 >186 >171 >157 >1.42

Figure 7. Spatial distribution of soil available Fe (mg/kg) concentrations across the study area,
categorized according to established sufficiency thresholds.

>2.73 >2.58 >2.44 >2.29 >2.15

60. 120. 180.

>0.8 High 100%
>0.3 Adequate
>0 Low

>3.33 >320 >3.06 >292 >2.79

>2.65 >2.51 >2.37 >2.24  >2.10
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Figure 8. Spatial distribution of soil available Cu (mg/kg) concentrations across the study area,
categorized according to established sufficiency thresholds.

180.

>3 High 0.61%
>1 Adequate  90.58%
>0 Low 8.81%

>5.53 >4.94 >4.34  >3.75 >3.16

>257 >198 >138 >0.79 >0.20

Figure 9. Spatial distribution of soil available Zn (mg/kg) concentrations across the study area,
categorized according to established sufficiency thresholds.

A comparison of the available soil micronutrient levels using different statistical approaches
reveals that the results are generally in agreement (Table 7). However, the Zn (zinc)
concentrations in the soil vary depending on the method used. Geostatistical analyses indicate
that the values are concentrated in the central areas, whereas classical statistical methods show
a distribution more toward the peripheral regions.

Table 7. Assessment of soil analysis data through various statistical approaches.

Fe Conventional Statistical Analysis Geostatistical Methods

High - -

Adequate - -

Low 100% 100%

Cu

High 100% 100%

Adequate - -

Low - -

Zn

High 18% 0.61%

Adequate 56% 90.58%%

Low 26% 8.81%

Mn

High 70% A valid model could not be
Adequate 28% generated based on the dataset.
Low 2%

4. CONCLUSION

The study revealed a significant positive correlation between the available micronutrient
contents in the soil and their corresponding concentrations in the plant leaves. The evaluation
of soil and leaf analysis results through different statistical methods revealed a substantial level
of similarity. However, a comparison between the micronutrient contents in the soil and the
plant indicates a lack of strong correspondence. For instance, although the available Fe content
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in the soil appeared to be entirely deficient, most plants exhibited adequate Fe levels. This
discrepancy may stem from the limitations of the statistical methods applied, or from the
possibility that the reference values used are no longer up to date. In relatively small-scale areas,
classical statistical methods may yield satisfactory results. Nonetheless, in order to support the
cost-benefit efficiency of geostatistical techniques, conducting studies on larger spatial scales
would be a more suitable approach.
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TOPRAKTAN VE YAPRAKTAN BOR UYGULAMALARININ PAMUCUN
(Gossypium hirsutum L.) VERIM VE VERIM UNSURLARINA ETKISI
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OZET

Topraktan ve yapraktan bor uygulamalarinin pamugun (Gossypium hirsutum L.) verim ve
verim unsurlari etkisini belirlemek amaciyla yiiriitiilen bu ¢alisma; Sanlurfa ili Eyyiibiye ilgesi
Kiiliinge kdyiinde 2021 yil1 yaz sezonunda yiiriitiilmiistiir. Deneme tesadiif bloklar1 deneme
desenine gore 3 tekerriirlii olarak kurulmustur. Denemede Sanliurfa ilinde yaygin olarak ekilen
Candia pamuk cesidi bitki materyali olarak kullanilmistir. Denemede bor uygulamalari
topraktan (Kontrol, 60, 120, 180 ve 240 g da™* bor) ve yapraktan [(7.5, 15, 22.5 ve 30 g da* bor
(2 uygulama) bor)] olarak uygulanmistir. Her parselden hasattan 6nce tesadiifi secilen 10 bitki
iizerinden bitki boyu, odun dali sayisi, meyve dali sayisi, koza sayis1 ve koza kiitlii pamuk
agirhigr saptanmistir. Her parselden alinan 500 g kiitlii pamuk 6rnegi ¢irgirlanip ¢irgir randimant
ve 100 tohum agirliklari belirlenmistir. Calisma sonucunda; en yiiksek kiitlii pamuk verimi
topraktan 180 g da* (510.33 kg dal), yapraktan 30 g da™ (2 uygulama) (508.43 kg dal) ve
yapraktan 22.50 g da* (2 uygulama) (507.17 kg da) bor uygulamalarindan; en yiiksek meyve
dali say1s1 (9.27 adet bitki™), koza sayis1 (9.23 adet bitki™), koza agirlig1 (7.22 g) ve koza kiitlii
pamuk agirhg (5.17 g) topraktan 180 g da’ bor uygulamasindan elde edilmistir. Bor
uygulamalarinin bitki boyu, odun dali sayisi, ¢irgir randimani ve 100 tohum agirligi 6zelliklerine
herhangi bir etkisi bulunamamistir. Pamuk icin yapilacak olan bor uygulamalarinda ekimden
hemen 6nce topraga 180 g da™ veya yapraga 30 g da™* (2 kez uygulama) bor uygulanabilecegi

sonucuna ulasilmaistir.

Anahtar Kelimeler: Pamuk, toprak, bor, verim, lif 6zellikleri.

53


mailto:serdal.kutlu@hotmail.com
https://orcid.org/
mailto:haliloglu@harran.edu.tr
https://orcid.org/
mailto:haliloglu@harran.edu.tr

o WWFERWQ-J.
)

(2

www.akademikangre.org

THE EFFECT OF SOIL AND FOLIAR APPLIED BORON ON YIELD AND YIELD
COMPONENTS OF COTTON (Gossypium hirsutum L.)

ABSTRACT

This study determined the effect of soil and foliar applied boron (B) on yield and yield
components of cotton (Gossypium hirsutum L.) in Kiiliinge village, Eyyiibiye district, Sanliurfa
province Tiirkiye during 2021. The experiment was conducted according to randomized
complete block design with three replications. Candia cotton variety widely cultivated in
Sanliurfa was used as plant material. The B treatments included in the study were soil [control,
600, 1200, 1800 and 2400 g ha) and foliar application (75, 150, 225 and 300 g ha! (2
applications)]. Plant height, number of monopodial branches, number of sympodial branches,
number of bolls per plant and boll seed cotton weight were recorded from 10 randomly selected
plants before harvesting. Ginning outturn and 100 seed weight were determined from 500 g of
ginned seed cotton samples. The results revealed that the highest seed cotton yield (5103.30 kg
ha) was noted for 1800 g ha™ soil applied B, 300 g ha™ (2 applications) foliar applied B
(5084.30 kg hal) and 225 g ha* (2 applications) foliar applied B (5071.70 kg ha®). The highest
number of sympodial branches (9.27 plant?), the highest number of bolls per plant (9.23 plant
1), the highest boll weight (7.22 g) and the highest boll seed cotton weight (5.17 g) was recorded
from the plants receiving 1800 g ha soil applied B. Boron applications had non-significant
effects on plant height, number of monopodial branches, ginning outturn and 100 seed weight.
It is concluded that 1800 g ha® soil application or 300 g ha® (2 times applications) foliar

application of B should be used to improve cotton productivity.

Keywords: cotton, soil, boron, yield, fiber properties
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Screening of siderophore-producing rhizobacteria isolated from Allium sativum L.

Dr. Murat Giiler
Ministry of National Education, Kirsehir

volvox2015@gmail.com
ORCID: https://orcid.org/0000-0002-3074-6458

Plant growth-promoting rhizobacteria (PGPR) contribute to plant development through a
variety of direct and indirect mechanisms, including nitrogen fixation, phosphate solubilization,
indole-3-acetic acid (IAA) and siderophore production, as well as the suppression of soil-borne
pathogens through the production of hydrogen cyanide and antibiotics. Among these,
siderophores not only facilitate iron mineralization and uptake by plants, thereby supporting
rhizosphere colonization, but also exhibit antagonistic activity against phytopathogens.
Thirteen bacterial isolates obtained from the rhizosphere of Allium sativum (garlic) were
characterized based on their morphological, biochemical, and siderophore production
properties, and identified using the MALDI-TOF MS method in this study. Garlic rhizosphere
isolates were designated as STM-1, STM-2, STM-3, STM-4, STM-5, STM-6, STM-7, STM-8,
STM-9, STM-10, STM-11, STM-12 and STM-13. Among the 13 bacterial isolates, seven were
Gram-positive. All isolates tested positive for catalase activity and motility, while the oxidase
test was positive in 10 isolates, with the exception of STM-5, STM-7, and STM-9. Siderophore
production of thirteen isolates was evaluated using the Chrome Azurol S (CAS) assay, and four
of them (STM-1, STM-4, STM-8 and STM-13) were found to produce siderophores. Recent
studies have demonstrated that siderophore-producing plant growth-promoting rhizobacteria
(PGPR) hold significant promise as biocontrol agents, offering an eco-friendly and sustainable
approach to enhancing crop protection. This study represents the first investigation on
siderophore-producing rhizospheric bacteria isolated from garlic in Tiirkiye and clearly
demonstrates that selected local isolates possess the ability to produce siderophores.

Keywords: Allium sativum L., PGPR, Siderophore
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KOYUN PASTORELLOZUNDA MAKROSKOBIK VE HISTOPATOLOJIK
INCELEMELER

Dr. NIHAT YUMUSAK
Harran Universitesi,

nihatyumusak@harran.edu.tr - 0000-0002-9299-2902

OZET

Solunum sistemi enfeksiyonlar ¢iftlik hayvanlarinda 6liim, gelisme geriligi ve verim kaybina
neden olur. Koyun akciger enfeksiyonlar viriislar, bakteriler ve parazitler basta olmak iizere
bir ¢ok farkli nedene bagl olusur. Pasteurellozis, Pasteurella (P. Multocida ve P. Haemolytica)
tiirlerinin akcigerlerde yapmis oldugu enfeksiyonlart tanimlar. Salginlar, lokal ve sistemik
savunma mekanizmalariin zayifladi durumlarda hastaligin sekillendigi goriiliir. Nakiller basta
olmak {iizere kotii bakim kosullarinin neden oldugu stres ile solunum sisteminin viral
enfeksiyonlart hastaligin olusmasi ve siddetlenmesinde onemli faktorlerdir. Pasteurellozis,
koyun akcigerlerinde nekrotik fibrinli pnémoni, subkutan 6dem, sindirim sistemi yangisi gibi
bozukluklara yol agar. Bu ¢alismada ruminantlarda yaygin 6liimlere neden olan pasteurellozisin
koyun akcigerlerinde yapmis oldugu hasarin makroskobik ve histopatolojik degerlendirilmesi
amaclandi.

Anahtar Kelimeler: Pastorelloz, Koyun, Patoloji

1. GIRIS

Pastorelloz, genel bir kavram olarak Pateurella cinsi bakterilerin neden oldugu enfeksiyonlari
tanaimlanmak amaciyla kullanilir. Normal sartlarda solunum, sindirim ve genital sistem
organlarinin mukozalarinda fakiiltatif olarak bulunan bu bakteriler hayvanlarin direncinin
diismesiyle enfeksiyonlara neden olurlar. Kii¢iik ve bliyiik ruminantlar, kanatlilar, tavsanlar ve
atlarda hastalik sekillenebilir. Hastalik basta solunum sistemi organlarindan akcigerler, sindirim
ve sinir sistemi organlar ile meme dokusunda ya primer yada sekonder olarak diger
enfeksiyonlara eslik eder. Ruminantlarda 6nemli kayiplara neden olan hastalik ayn1 zamanda
zoonoz olmasi nedeniyle insan sagligi iginde tehlike olusturmaktadir. Hastalik etkeni
Pasteurellaceae ailesinde yer alan Pasteurella cinsi bakterilerdir. Etken, kiigiik, sporsuz, gram
negatif kokobasil olup fakiiltatif anaerobiktir. Evcil hayvanlarda enfeksiyon kaynagi olarak en
yaygin olarak karsilasilan tiirleri ise Pasteurella (Mannheimia haemolytica, Pasteurella
multocida), Haemophilus ve Actinobacilluslardir. Koyunlarda en yaygin olarak karsilagilan
enfeksiyon kaynagi Pasteurella multocida ve Mannheimia haemolytica (eski adiyla Pasteurella
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haemolytica) cinsleridir. Bu etkenler hemen hemen her yas grubundaki koyunlarda
enfeksiyonlara neden olurlar. Koyunlarin nazofarengial mukozalarinda fakiiltatif olarak
bulunan bu bakteriler, kotii bakim kosullarinda, asir1 sicaklik, kalabalik siirii, yetersiz
havalandirma, viral sekonder enfeksiyonlar ve 6zellikle uzun tasimaya bagl olarak hayvanin
strese maruz kalmasi ile bakteriler patojenite gostererek oliimle sonuclanan enfeksiyonlara
neden olurlar (1-7, 12, 15).

2. KLINiK BULGULAR

Hasta geng¢ hayvanlarda patognomik olmayan genel bulgulardan siddetli ates, istahsizlik,
halsizlik ve ani Oliimler goriiliir. Etkenler kan dolasimiyla akcigerler basta olmak iizere,
memeye, eklemlere ve meningse giderek sistemik enfeksiyonlara neden olur. Akcigerlere
yerlesen bakteriler fibrinlinekrotik pndmoniye, eklemlerde poliartritise ve mastitise neden
olurlar (8-10).

3. PATOMORFOLOJIK BULGULAR

Makroskobik olarak akigerlerde 6zellikle diyaframatik loblarda konsolide alanlar ile ploritisle
seyreden yogun fibrin birikimi mevcuttur. Kesit yiiziinde ise kanama odaklar1 goriilebilir.
Histolojik olarak akcigerlerde en tipik bulgu fibrinli pndmoni ve ploritistir. Alveol liimenleri,
brong ve bronsioller fibrinli eksudatla doludur. Yer yer bu alanlarda nekrozlar goriiliir. Ayrica
interlobuler alanlarda 6dem, hiperemi, genisleme ve fibrin goriilebilir. Bu bdlgelerde yogun
miktarda norofil ve makrofajlardan olusan yangisal infiltrasyonlar vardir (11, 13, 14, 16, 17).

4. TANI

Klinik bulgularla birlikte, hastalik ge¢cmisi, anemnez, bronsial lavaj ile alinacak numunelerden
etken izolasyonlari ve patolojik incemeler hastaligin tanisinda yardimei olur (1, 4-6).

5. KORUMA VE TEDAVi

Hastaligin korunmasinda 6zellikle kalabalik besi, asir1 sicak, yetersiz havalandirma, besleme
hatalar1, kotli bakim kosullar1 ve tagima gibi stres faktorlerinin diizeltilmesi gerekmektedir.
Ayrica viral hastaliklara kars1 yapilacak as1 programlar1 pastorellaya bagli olusabilecek
solunum sistemi enfeksiyonlarmin riskini azaltabilir. Hastaliin erken ddneminde
antibakteriyal ilaclar etkili olabilir. Ayrica destekleyici yangt giderici ilaglar kullanilabilir.
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SIGIRLARDA DERi PAPILLOMATOZUN ETiYO-PATOMORFOLOJISi

Dr. NIHAT YUMUSAK
Harran Universitesi,
nihatyumusak@harran.edu.tr - 0000-0002-9299-2902

OZET

Papillomatozis; insan ve farkli bir ¢ok hayvan tiirtinde, kompleks bir etiyolojiye ve patogeneze
sahip, ¢cok katli yassi epitelde proliferasyonlarla dermise dogru akantotik uzantilar yapmasi ile
karakterize olan karnabahar goriiniimiinde tiimorlere neden olan bir hastaliktir. Sigir
papillomatozu, diinyada ve lilkemizde 6zellikle siit isletmelerinde oldukga sik karsilasilan, siit
veriminde azalmaya, kilo kaybina, strese, buzagilarda gelisim geriligine ve ozellikle deri
kalitesinin diismesine neden olur. Karmasik bir etiyolojiye sahip olan papillomlarin siiri
problemlerine genellikle papilloma viruslarin neden oldugu kabul edilmektedir. Hastalik
genellikle geng hayvanlarda ve siit isletmelerinde ortaya cikar. Virus Genellikle deride olusan
bir portantreden girer. Hayvanlarin birbiriyle temasi ile hayvandan hayvana bulasmanin oldugu,
bununla birlikte virusla kontamine olan ¢iftlik aletlerinin kullanilmasiyla da etkenin bulagsmast
s6z konusu olmaktadir. Ozellikle boyunda ve basta irili-ufakli, karnabahar seklinde ve
genellikle sapli mantar tarzinda multiple kitleler olarak (papillomatosiz) yerlesim
gostermektedir. Histopatolojik olarak proliferatif reaksiyonlar, bazal hiicrelerde hiperplaziyle
birlikte dermise dogru bazal tabakanin akantozlar yaptigir goriiliir. Bu ¢alismada sigirlarda
verim kaybina neden olan deri papillomlarinin patomorfolojik degerlendirilmesi amaglanmaigtir.

Anahtar Kelimeler: Sigir, Papillom, Deri, Patomorfoloji

1. GIRIS
Papillomatozis; insan ve farkli bir cok hayvan tiiriinde, kompleks bir etiyolojiye ve patogeneze
sahip, ¢ok katl1 yass1 epitelde proliferasyonlarla dermise dogru akantotik uzantilar yapmasi ile

karakterize olan karnabahar goriiniimiinde tiimdorlere neden olan bir hastaliktir (Goldschmidt ve
Hendrick, 1981; Cimtay ve ark. 2003; Atasever ve ark. 2005).

2. ETIYOLOJi VE PATOGENEZ

Bir cok etiyolojik sebebe sahip olan papillomlarin siirii problemlerine genellikle papilloma
viruslarin neden oldugu kabul edilmektedir (Atasever ve ark. 2005). Hastalik daha ¢ok
buzagilarda ve siit isletmelerinde ortaya ¢ikar (Kirmizigiil ve ark. 2012). Virus Genellikle
deride olusan bir portantreden girer ve 1-12 ay igerisinde klinik semptomlar goriilmeye baslar
(Cimtay ve ark. 2003). Kutandz papillomlarin olusumundaki mekanizma kompleks bir
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yapidadir. Ozellikle atlarda ve sigirlarda kullanilan eger, boyunluk ve kulak kiipesi gibi
cisimlerin kronik irkiltileri sonucu olusabildigi gibi sigir papilloma viruslarin (BPV)
enfeksiyonlar1 sonucu siirii problemleri seklinde de ortaya ¢ikmaktadir (Freitas ve ark. 2011;
Hemmatzadeh ve ark. 2003.

3. BULASMA

Papillomatozisin olusumunda, direk temas 6nemli bir bulasma kaynagi olmakla birlikte
kullanilan kontamine malzemeler, sagim makineleri, kalitim, hormonal dengesizlikler,
beslenme bozukluklari, kulak kiipesi, giines 1s1gma (UV) maruz kalma da rol oynamaktadir
(Cimtay ve ark. 2003; Atasever ve ark. 2005). Yine bu tiimdrlerin sapli ve pendiil seklinde
olmalar1 nedeniyle 6zellikle hayvanlarin birbirlerine, ahir duvarlarina, yemliklere ve suluklara
siirtiinmeleri ile kolaylikla kanadiklari ve ahir1 kontamine ettikleri goriiliir. Ozellikle siit
sigirciligmin yapildigi isletmelerde yaygin olarak goriillen papillamatozis ayni zamanda
besiciler i¢inde 6nemli siirii problemidir.

4. MAKROSKOBIK VE MiKROSKOBIK BULGULAR

Papillomlar genellikle sigirlarda viicudun bir¢ok bolgesinde, dzellikle kafa bélgesinde ve nadir
olarak 6zafagusta irili ufakli, karnabahar seklinde ve genellikle sapli mantar tarzinda multiple
kitleler olarak (papillomatosiz) yerlesim gostermektedir.

Etkenin viicuda alinmastyla histopatolojik olarak proliferatif reaksiyonlarin bagladigi ilk asama
veya biiylime fazi olarak ta bilinen ilk reaksiyon olusur. Burada daha daha g¢ok bazal
hiicrelerede hiperplaziyle birlikte dermise dogru bazal tabakanin akantozlar yaptigir goriiliir.
Yine bu asamada hiperkeratoz ve parakeratoz ile tek tiik intraniiklear inkiilizyonlar gérmek
miimkiindiir (Costa ve Medeiros, 2014; Catroxo ve ark. 2013; Salib ve Farghali, 2011; Ozsoy
ve ark. 2011; Tan ve ark. 2012).

Epitel katta hiicrelerde vakuollesme ve dejenerasyonlar belirgindir. Bazi hiicrelerin ¢ekirdekleri
piknotiktir ya da ¢ekirdeklerinin ortadan kayboldugu goriiliir. Hiicre hiperplazisinin daha ¢ok
spinosum hiicrelerinde oldugu ve bu artisin bazal membrana basing yaparak dermise dogru
akantozlarin olusmasimna neden oldugu goriiliir. Genellikle benign karakterde olan bu
timorlerde bazal membranin yikimlanmadigi gézlenir. Tiim bu hiicre artis1 ve akantozise
karsilik dermiste belirgin bir stroma artisi ile ¢ok sayida damarlagmanin sekillendigi gozlenir
(Goldschmidt ve Hendrick, 1981; Tan ve ark. 2012; Ozsoy ve ark. 2011; Wiliams ve ark. 2011).

5. TEDAVi VE KORUMA

Tedavi amaciyla bu tiimdrlerde, total eksizyon, ligatiir, koterizasyon, ilag, kriyoterapi gibi
yontemlerin yani sira; immun sistem uyaricilari gibi birgok yontem kullanilir. Ayrica
anthelmintik, ivermektin, alkirom gibi ilaglarda kullanilmaktadir. Yine tiimor 6rneklerinden
laboratuarda hazirlan asilarin hayvanlara tekrar uygulanmasi ile otolog ya da heterolog
asilamalar yapilmaktadir. Buna karsilik tiim bu tedavi yontemlerinin etkinligi hala tartismalidir
(Borkii ve ark. 2007; Mohammed ve ark. 2012; Cimtay ve ark. 2003; Turk ve ark. 2005: Biricik
ve ark. 2003; Inayat ve ark. 1999).
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OZET

Bu c¢alisma, Koroner Arter Bypass Greft (KABG) cerrahisi gegiren bireylerde hemsirelik
bakimmin yagsam kalitesi iizerindeki etkisini degerlendirmek amaciyla gerceklestirilmistir.
KABG uygulanan bireylerde postoperatif siiregte yasam kalitesinin degerlendirilmesi, hem
tedavi etkinliginin izlenmesi hem de bireyin uyum siirecinin desteklenmesi agisindan 6nem
tasimaktadir. Bu caligsma bir klasik derlemedir. Caligmanin iceriginde; koroner arter hastaligi,
koroner arter bypass cerrahisi, yasam kalitesi ve hemsirelik bakimi1 anahtar kelimelerini i¢eren
literatiir taramasi temel alinmistir.

Cerrahi sonras1 donemde ortaya cikan fiziksel sinirliliklar, psikolojik sorunlar ve sosyal iglev
kayb1 gibi durumlar bireylerin yasam kalitesini olumsuz etkileyebilmektedir. Bu siirecte
hemsirelik bakimi, sadece fiziksel iyilesmeyi desteklemekle kalmayip, bireyin psikososyal
gereksinimlerine yonelik miidahaleleriyle de 6nemli bir rol iistlenmektedir. Nitelikli hemsirelik
bakimi; hasta egitimi, emosyonel destek, tedaviye uyumun artirilmasi ve yasam tarzi
degisikliklerine rehberlik edilmesi gibi bir¢ok bileseni icermektedir. Bu donemde KABG
hastalarinin hemsirelik bakiminda ana hedefler; saglikli yasam bicimi davranislarinin
kazandirilmasi, ilag tedavisine ve cerrahi sonrasi yasgama uyumun saglanmasi ile psikososyal
destegin arttirilmasidir. Bu amaglara ulasilabilmesinde hemsireler egitici, danisman ve degisim
ajani rollerini aktif kullanmaktadir.

Koroner arter hastaligi (KAH), diinyada en sik goriilen 6liim nedenleri arasinda yer Sonug
olarak, hemsireler sadece cerrahi sonrasi fiziksel bakimi saglamakla kalmaz; ayni zamanda
hastalarin yasam kalitesini siirdiiriilebilir kilmak adina psikolojik ve sosyal alanlarda da
biitiinciil destek sunar. Bu baglamda hemsirelerin, birey ve ailesine yonelik saglik egitimi,
yasam bi¢imi degisikliklerine rehberlik etme ve danigsmanlik yapma rolleri giderek daha da
onem kazanmaktadir.

Anahtar Kelimeler: Hemsirelik Bakimi; Koroner Arter Hastaligi; Yasam Kalitesi
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Kardiyovaskiiler hastaliklar, tim diinyada ve Tirkiye'de, saglik hizmetlerinde kaydedilen
ilerlemelere ragmen en 6nemli 6liim nedenlerinden biri olmaya devam etmektedir (World Heart
Report, 2023; WHO, 2021). Koroner Arter Hastalig1 (KAH), bu hastaliklar arasinda morbidite
ve mortalite oran1 yiiksek bir hastalik olarak éne ¢ikmaktadir. Ulkemizde yetiskinlerde %3.8
oraninda bir prevalans bildirilmistir (Onat ve ark., 2017). KAH'!n temel patofizyolojisini
ateroskleroz olusturmakta, hastalik genellikle orta yas grubunda ve ani baslangigla ortaya
cikmaktadir. Diinya genelinde her yil yaklasik 17.9 milyon insan kardiyovaskiiler hastaliklar
nedeniyle hayatin1 kaybetmekte; bu hastaliklar dliimlerin %31’ini, Tiirkiye’de ise %42’sini
olusturmaktadir (CVD, 2017; Onat ve ark., 2017).

Koroner arter hastaliginin kontrol altina alimmmasinda risk faktorlerinin belirlenmesi ve
yonetilmesi 6nem tagimaktadir (WHO, 2020). Ancak bazi durumlarda medikal tedavi yeterli
olmamakta ve cerrahi miidahale gerekmektedir. Kalp hastaliklarinin tedavisinde cerrahi
girigimler, o6zellikle Koroner Arter Bypass Greft (KABG) cerrahisi, etkili sonuglar1 ve yasam
kalitesi artirilmasi nedeniyle sik¢a basvurulan yontemlerdendir (Kiling & Kartal, 2019; Kirali
& Sagli, 2015).

KABG cerrahisi hedefleri koroner arterlerdeki tikaniklik ya da daralmalara bagli olarak gelisen
miyokardiyal iskeminin ortadan kaldirilmasidir. Etkinligi yiiksek bir yontem olmasina ragmen,
bazi hastalarda cerrahi sonrasi yeniden miidahale gerekliligi %10’un iizerindedir (Mohamed ve
ark., 2020). Bu durum, cerrahi sonrasi yasam tarz1 degisikliklerinin siirdiiriilmesi ve hastaligin
niikstinii 6nlemede 6nemlidir (Ali ve ark., 2017). KABG, fizyolojik bir miidahale degil, ayn
zamanda bireyin yasam kalitesi, giinliik yasam fonksiyonlar1 ve sosyal islevi lizerinde ¢ok yonlii
etkileri olan bir siiregtir. Postoperatif donemde bireysellestirilmis bakimda cerrahinin basarisini
destekleyen faktorler; psikososyal destek, hasta ve aile egitimi gibi unsurlardir.

Ameliyat sonrast donemde hastalarda yorgunluk, halsizlik, uyku bozukluklari, solunum
fonksiyonlarinda azalma, agri, anksiyete ve depresyon gibi fizyolojik ve psikolojik belirtiler
gorilmektedir (Kaya & Senturan, 2016; Middel ve ark., 2014). Bu semptomlar, hastanede yatis
sliresini uzatmakta, morbidite ve mortalite riskini artirmakta ve taburculuk sonrasi yeniden
hastaneye yatis oranlarini yiikseltmektedir (Mavili ve ark., 2016).

KABG geciren bireylerin iyilesme siirecinde anksiyete diizeylerinin artis1 yasadiklar1 agr,
hareket kisitliligi, kendi ihtiyaglarini karsilayamama ve 6liim korkusu gibi etmenlerden
kaynaklanmaktadir (Korkmaz ve ark., 2015). Cerrahi sonras1 donemde psikososyal sorunlar,
bireyin yasam tarzinda zorlayici degisimlere yol agmakta; stresle basa ¢ikamama, depresyon,
uykusuzluk, giinliikk yasamda bagimlilik, aile i¢i rol degisimleri ve is giicii kaybi gibi sonuglara
neden olabilmektedir (Chaudhury Saini ve ark., 2016). Litaratiirdeki ¢aligmalar, invaziv veya
noninvaziv girisimsel iglemler 6ncesi ve sonrasinda bireylerde anksiyete ve depresyon
diizeylerinin artigin1 gdstermektedir (Cetinkaya & Karabulut, 2010). Ozellikle bypass ve kalp
ameliyat1 geciren bireylerde emosyonel belirtiler siklikla gozlenmekte, bu durum hastaligin
baslangicindan iyilesme siirecine kadar 6nem tagimaktadir (Rosengren ve ark., 2004; Douki ve
ark., 2011). Ameliyat sonrasi donemde bazi1 bireylerde depresyon, oOfori, deliryum gibi
duygudurum degisiklikleri ortaya ¢ikabilmektedir. Hastalarin ameliyat Oncesi psikolojik
ozellikleri, postoperatif emosyonel siireci etkileyen faktorlerdendir (Kouchoukos, 2003;
Iskesen, 2007). Ayrica, hastalarmn sosyal rollerini yerine getirememe, ise ya da sosyal yasama
donememe gibi durumlar da cerrahi sonras1t uyumu zorlastirmakta ve yasam kalitesini olumsuz
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etkilemektedir (Tung ve ark., 2008). Bireyin yasam kalitesini artirmak acisindan, KABG
sonras1 donemde fizyolojik ve psikososyal iyilik halinin degerlendirilmesi 6nemlidir.

Koroner Arter Hastalarimin Hastaliga iliskin Bilgi Diizeyi ve Yasam Kalitesi

Koroner arter hastaligi (KAH), diinyada ve Tiirkiye'de yiiksek morbidite ve mortalite oranlarina
sahip, yasami tehdit eden bir kardiyovaskiiler hastaliktir. Kronik seyri, bireylerin fizyolojik,
psikolojik ve sosyal sagligin1 olumsuz etkileyerek yasam kalitesinde diisiise neden olmaktadir
(Seving, 2016; Wardoku ve ark., 2019).

Yasam kalitesi, Diinya Saglik Orgiiti'ne gore, kisinin kiiltiirel degerler ve sistemler
cercevesinde, kendi amaglari, beklentileri ve endiseleriyle birlikte yasam durumuna dair
bireysel algisidir (The World Health Organization Quality of Life Assessment, 2022.). Saglikla
ilgili yasam kalitesi ise fiziksel, psikolojik, sosyal ve fonksiyonel alanlar1 kapsayan ¢ok boyutlu
bir yapidadir (Demir & Ozer, 2014). KAH ve Koroner Arter Bypass Greftleme (KABG)
cerrahisi, bireyin yasam kalitesini dogrudan etkileyen tibbi siire¢lerdir. Bu nedenle, tedavi
stirecinde yasam kalitesinin degerlendirilmesi, hastaligin yonetimi ve bakim hizmetlerinin
etkinligi acisindan Onemlidir. KAH ve KABG geciren bireylerde yasam kalitesini
degerlendirmek igin yaygin olarak Kansas City Cardiomyopathy Questionnaire (KCCQ)
kullanilir. Bu 6l¢ek, fiziksel sinirlilik, yasam kalitesi, semptom yiikii ve sosyal islevsellik gibi
boyutlart degerlendirir. Ayrica, Short Form-36 Health Survey (SF-36) da fiziksel ve ruhsal
saglikla iliskili sekiz boyutta genel yasam kalitesini 6lger. Bu Olgekler, hastalarin yasam
kalitesini belirlemenin yani sira saglik hizmetlerinin bireysellestirilmesine de katki saglar (Firat
& Dedeli, 2016; Le ve ark., 2018).

KAH hastalariyla yapilan giincel ¢alismalar, diizenli egzersiz ve yagsam tarzi degisikliklerinin
yasam kalitesini artirdigim1  gostermektedir. Ozellikle, Nordic walking egzersizleri
kardiyovaskiiler performans ve yasam kalitesi tizerinde olumlu etkilere sahip olup, erisilebilir
ve etkili bir rehabilitasyon stratejisi olarak 6ne ¢ikmaktadir (Berntson ve ark., 2017; Reed JL,ve
ark,CRX Calismasi, 2021). Ozellikle fiziksel kisitlilik ve diisiik motivasyona sahip hastalarda,
acik hava egzersizlerinin depresyon diizeylerini azalttig1 ve genel iyilik halini artirdigi da
saptanmistir.Reed ve ark. (2022) tarafindan yapilan randomize kontrollii ¢caligmada (n: 135); 12
hafta siireyle gruplara yiliksek yogunluklu aralikli antrenman, Nordic yiiriiylsleri ve geleneksel
orta ila siddetli yogunlukta siirekli antrenman uygulanmistir. Sonuglar tiim egzersiz programlari
giivenli oldugunu ve hastalarin fiziksel ve ruhsal sagliklarini iyilestirmede yasam kalitelerini
artirmada faydali oldugunu gostermistir.Ancak Nordic yiiriiyiisleri fonksiyonel kapasiteyi
artirmada istatistiksel ve klinik olarak daha istiindiir. (Berntson ve ark., 2017; Reed JL,ve
ark,CRX Calismasi, 2021).

Hastaligin seyrinde yagam kalitesini etkileyen 6nemli bir faktor, hastalarin hastaliga iliskin bilgi
diizeyidir. Bilgi eksikligi, tedaviye uyumsuzluk ve yasam tarzi degisikliklerine direng gibi
sorunlara yol acabilir. Bu nedenle, bireylerin hastalik hakkinda dogru ve yeterli bilgiye sahip
olmasi, saglik sonuclarini iyilestirir ve yasam kalitesini artirir (Kan, 2009; Catal & Dicle, 2011).

KAH tedavi siirecinde hemsirelerin rolii, sadece tibbi bakim saglamakla simurli degildir.
Hemsireler, bireylerin fiziksel, psikolojik ve sosyal ihtiyaglarii biitlinctil bir sekilde
degerlendirerek yasam kalitesini artirmaya yonelik ¢esitli miidahalelerde bulunurlar. Hasta
egitimi, psikososyal destek ve kardiyak rehabilitasyonun planlanmasi, hemsirelik bakiminin
temel bilesenlerindendir (Karako¢ Kumsar & Taskin Yilmaz, 2017; Tokgdz & Eroglu, 2018).
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Hemsireler, anksiyete ve depresyon gibi emosyonel tepkilerin yOnetiminde danismanlik
hizmetleri sunar, gerektiginde yonlendirme yapar ve stresle basa ¢ikma becerileri kazandirir.

Fiziksel rehabilitasyon siirecinde hemsireler, egzersiz programlar1 diizenleme, ilag tedavisine
uyumu izleme ve beslenme aligkanliklarini gelistirme gibi alanlarda aktif rol alir. Ayrica,
hastanin ailesinin siirece dahil edilmesiyle sosyal destek ag1 gii¢lendirilir ve bireyin uyumu
artirilir (Miiezzinoglu, 2005).

SONUC

KABG cerrahisi, koroner arter hastaligina sahip bireylerde yasam kalitesini artirmak ve
miyokardiyal perfliizyonu saglamak amaciyla uygulanan etkili bir yontemdir. Ancak cerrahi
sonrasi bireylerde agri, yorgunluk, hareket kisitliligi, anksiyete ve depresyon gibi ¢esitli fiziksel
ve psikososyal sorunlar ortaya ¢ikmakta; bu durum yasam kalitesini olumsuz etkilemektedir.

Bu stirecte hemsirelik bakimi yalnizca fizyolojik izlemi degil, ayn1 zamanda duygusal, bilissel
ve sosyal destegi de kapsayan biitlinciil bir yaklagimi gerektirir. Hemsireler hasta egitimi,
psikososyal destek, yasam tarzi degisikliklerine rehberlik ve uyum siirecinin izlenmesinde aktif
rol Ustlenmelidir. Cerrahi Oncesi ve sonrasi hastalara ve ailelerine yonelik egitim, psikolojik
destek, ila¢ yonetimi, egzersiz ve beslenme gibi konularda bilgilendirme yapilmalidir. Ayrica
yapilandirilmis kardiyak rehabilitasyon programlari yayginlastirilmali; yasam kalitesi, fiziksel
islevsellik ve ruh saglig1 parametreleri diizenli olarak izlenmelidir.

KABG sonrast bireylerin uyum siireglerinin desteklenmesi, yasam kalitesinin artirilmasi ve
yeniden hastaneye yatislarin azaltilmasi i¢in ¢ok merkezli, genis 6rneklemli ve uzunlamasina
caligmalar gereklidir.

Sonug olarak, KAH’l1 bireylerde yasam kalitesinin korunmasi ve artirilmasi, yalnizca tibbi
tedavi degil, bireyin hastalikla bas etme becerisini giiclendiren bilgi, destek ve bakim siireclerini
gerektirir. Bu baglamda hemsireler, hasta merkezli bakimin yapitaslarini olugturarak hastalarin
tedavi slirecine uyumunu artirmakta ve yasam kalitelerinde anlamli iyilesmeler saglamaktadir.
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AKCIGER HASTALIKLARINDA SANAL GERCEKLIK DESTEKLI
REHABILITASYONUN DIiSPNE UZERINE ETKIiSi

Zeynep Betiil OZCAN, Doktora Ogrencisi
Saglik Bilimleri Universitesi, zbetulozcan@gmail.com- ORCID: 0000-0003-1788-7755

OZET

Akciger hastaliklari, diinya genelinde morbidite ve mortalitenin 6nde gelen nedenlerinden biri
olup; bu hastaliklarda goriilen dispne, egzersiz intoleransi ve yasam kalitesinde azalma gibi
semptomlarin yonetiminde rehabilitasyon uygulamalar1 Onemli bir yer tutmaktadir.
Glinlimiizde, bu uygulamalara yenilik¢i bir boyut kazandiran sanal gergeklik (VR) teknolojileri,
hastalarin motivasyonunu artirma ve fonksiyonel iyilesmeyi destekleme potansiyeliyle dikkat
cekmektedir. Bu calismanin amaci, akciger hastaliklarinda dispne semptomunu azaltmaya
yonelik olarak VR destekli rehabilitasyon uygulamalarinin etkinligini inceleyen randomize
kontrollii ¢aligmalarin sistematik taramasini yapmaktir. PubMed, EBSCO, DergiPark, TRDizin
ve Cochrane Library veri tabanlarinda, “lung disease”, “virtual reality”, “rehabilitation”
“dispne” anahtar kelimeleri kullanilarak arama gergeklestirildi. Arama, son on yil icerisinde
yayimlanan, randomize kontrollii ve yaym dili Ingilizce olan ¢alismalarla smirlandirildi. Baslik,
Ozet ve anahtar kelime alanlar1 taranarak veriler elde edildi. TRDizin ve EBSCO arama
motorlarinda dahil edilme kriterlerine uygun c¢alisma bulunmazken DergiPark veri tabaninda 1
caligma, Pubmed veri tabaninda 12 ¢alisma ve Cochrane Library veri tabaninda ise 11 ¢aligsma
listelendi. Ortak caligmalar elendigi zaman toplamda 17 adet ¢alisma bulundu. Tam metinler
okunduktan sonra dahil edilme kriterlerine uygun 5 ¢alisma dahil edildi. Bu yaymlarin timi
randomize kontrollii prospektif ¢calismalardi. Bu ¢aligmalarin tigii KOAH, ikisi ise COVID-19
sonras1t doneme yonelikti. Dort caligmada, VR destekli rehabilitasyonun dispne semptomlarinda
kontrol gruplarina kiyasla anlaml diizeyde iyilesme sagladig bildirildi. Sadece bir COVID-19
sonrasi ¢alismada gruplar arasinda anlamli fark bulunmadi. Elde edilen bulgular, VR destekli
rehabilitasyonun akciger hastalarinda dispneyi azaltmada etkili ve uygulanabilir bir yontem
oldugunu gostermektedir. Ancak yontemin etkinliginin daha gii¢lii kanitlarla desteklenmesi i¢in

ileri diizeyde, genis 6rneklemli ve uzun dénemli ¢aligsmalara ihtiya¢ duyulmaktadir.

Anahtar Kelimeler : Akciger hastaliklari, sanal gergeklik, rehabilitasyon, dispne
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REMOVAL OF PENTACHLOROPHENOL THROUGH ADSORPTION AND
BIODEGRADATION METHODS

Amina Yusuf
Department of Environmental Science, University of Lagos, Nigeria

Prof. Dr. Samuel Okeke
Faculty of Chemical Engineering, University of Lagos, Nigeria

Abstract

This study investigates the removal of pentachlorophenol (PCP), a persistent and toxic
environmental pollutant, through combined adsorption and biodegradation techniques. Various
adsorbents including activated carbon and biochar were evaluated for their efficiency in
capturing PCP from aqueous solutions. Additionally, specific microbial strains capable of
degrading PCP were isolated and applied to enhance the biodegradation process. The combined
method demonstrated significantly higher removal rates compared to individual adsorption or
biodegradation alone, indicating a synergistic effect. Experimental parameters such as pH,
temperature, contact time, and initial concentration were optimized to maximize PCP removal.
The study further provides kinetic and isotherm models to describe the adsorption behavior and
biodegradation efficiency. Results underscore the potential application of these integrated
technologies for sustainable and cost-effective remediation of PCP-contaminated water,
contributing to environmental protection and public health.

Keywords: Pentachlorophenol, adsorption, biodegradation, water remediation, activated carbon
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FORMULATION AND PHYSICOCHEMICAL EVALUATION OF VAGINAL
SUPPOSITORIES CONTAINING LACTOBACILLUS SPECIES

Dr. Sanae Al-Masri
Department of Pharmaceutical Sciences, King Saud University, Saudi Arabia

Naveed Ahmad
Department of Microbiology, King Saud University, Saudi Arabia

Abstract

This research focuses on the development of vaginal suppositories incorporating Lactobacillus
species aimed at restoring and maintaining healthy vaginal flora. The formulation process
involved selecting appropriate excipients for optimal delivery, stability, and release of
probiotics. Physicochemical properties such as melting point, hardness, disintegration time, and
pH were extensively evaluated to ensure suitability and patient compliance. Viability studies of
Lactobacillus during storage and after dissolution were conducted to confirm probiotic survival.
In vitro antimicrobial activity against common vaginal pathogens was also assessed. The study
concludes that the developed suppositories exhibit desirable physicochemical characteristics,
maintain probiotic viability, and demonstrate potential therapeutic benefits in preventing
vaginitis and promoting urogenital health. This novel formulation could serve as an effective
and patient-friendly strategy for probiotic delivery in gynecological applications.

Keywords: Vaginal suppositories, Lactobacillus, probiotic delivery, physicochemical
evaluation, antimicrobial activity
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INFLUENCE OF SERICIN CONCENTRATION ON THE PHYSICAL AND
MECHANICAL PROPERTIES OF SILK-BASED FILMS

Niran Namviriyachote
Department of Materials Science, Chulalongkorn University, Thailand

Assoc. Prof. Dr. Piya Aramwit
Faculty of Pharmacy, Chiang Mai University, Thailand

Abstract

This study evaluates the effect of varying sericin concentrations on the physical and mechanical
properties of silk-based films intended for biomedical applications. Sericin, a silk protein
known for its biocompatibility and antioxidant properties, was incorporated in different ratios
and the resultant films were characterized for tensile strength, elongation at break, water
absorption, and surface morphology. Increasing sericin content was found to enhance flexibility
and hydrophilicity while reducing tensile strength, indicating a trade-off between mechanical
robustness and functional performance. Thermal stability and biodegradability assessments
further supported the feasibility of these films as resorbable biomaterials. Results suggest an
optimal sericin concentration that balances physical integrity with desirable bioactive
properties, making these films promising candidates for wound dressing and drug delivery
systems.

Keywords: Sericin, silk-based films, mechanical properties, biocompatibility, biomaterials
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DEVELOPMENT AND VALIDATION OF AN OPTIMIZED RP-HPLC METHOD
WITH FLUORESCENT DETECTION FOR NORFLOXACIN ANALYSIS

Dr. Ghulam Mustafa
Department of Analytical Chemistry, University of Karachi, Pakistan

Mahmood Khilji
Pharmaceutical Research Laboratory, National University of Sciences and Technology,
Pakistan

Abstract

An optimized reversed-phase high-performance liquid chromatography (RP-HPLC) method
equipped with fluorescent detection was developed and validated for the precise quantification
of norfloxacin in pharmaceutical formulations and biological matrices. The chromatographic
conditions, including mobile phase composition, flow rate, and detection wavelengths, were
systematically optimized to achieve high sensitivity, selectivity, and reproducibility. Validation
parameters such as linearity, accuracy, precision, limit of detection, and limit of quantification
met the regulatory guidelines. The method was successfully applied to analyze norfloxacin
content in commercial samples and stability studies. This analytical approach provides a
reliable tool for quality control and pharmacokinetic investigations, ensuring therapeutic
efficacy and safety of norfloxacin products.

Keywords: Norfloxacin, RP-HPLC, fluorescent detection, method validation, pharmaceutical
analysis

74



o WWFERWQ-J.
)

(2

www.akademikangre.org

ANTIBACTERIAL ACTIVITY OF PLUMERIA ALBA PETAL EXTRACTS
AGAINST COMMON PATHOGENS

Dr. Laila Syakira
Brenda Collins
Department of Pharmacognosy, University of Malaya, Malaysia

Abstract

This investigation explores the antibacterial properties of Plumeria alba petal extracts against a
range of clinically relevant bacterial pathogens. Various solvent extraction methods were
employed to obtain bioactive compounds, which were then tested for inhibitory effects using
disk diffusion and minimum inhibitory concentration assays. The extracts exhibited significant
activity against Gram-positive and Gram-negative bacteria, with certain fractions
demonstrating comparable potency to standard antibiotics. Phytochemical screening revealed
the presence of flavonoids, alkaloids, and phenolic compounds that may contribute to the
antimicrobial effects. These findings endorse Plumeria alba petals as a potential natural source
for developing novel antibacterial agents, especially in the context of rising antibiotic
resistance. Further research into the isolation of active constituents and mechanism of action is
recommended.

Keywords: Plumeria alba, antibacterial activity, natural extracts, pathogenic bacteria,
phytochemicals
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AUTOMATED DETECTION OF FALSE ALERTS IN DRUG-DRUG INTERACTION
SYSTEMS USING MACHINE LEARNING

Dr. Yan-Jhih Huang
Department of Computer Science, National Taiwan University, Taiwan

Ms. Yu-Chuan Lee
Institute of Biomedical Informatics, National Yang-Ming University, Taiwan

Abstract

This study presents a machine learning-based approach for the automated identification of false
alerts in drug-drug interaction (DDI) detection systems, which are crucial for patient safety but
often generate excessive false-positive warnings. A dataset of known DDIs and expert-labeled
false alerts was curated to train and evaluate various supervised learning algorithms. Feature
engineering incorporated both pharmacological and clinical data, enhancing model
performance. The best-performing models demonstrated high accuracy and specificity in
distinguishing true interactions from false alerts. Implementation of this intelligent filtering
system can significantly reduce alert fatigue among healthcare providers and improve clinical
decision support systems. The approach paves the way for more reliable and efficient
medication safety monitoring.

Keywords: Drug-drug interactions, machine learning, false alert detection, clinical decision
support, patient safety
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COMPARATIVE STUDY OF ANTIBACTERIAL EFFECTS OF ETHANOLIC AND
ISOPROPYL-HEXANE EXTRACTS OF ZINGIBER OFFICINALE

Dr. Tahereh Nazari
Department of Pharmacology, Tehran University of Medical Sciences, Iran

Mahsa Jasemi
School of Pharmacy, Shahid Beheshti University, Iran

Abstract

This comparative study evaluates the antibacterial efficacy of ethanolic and isopropyl-hexane
extracts of Zingiber officinale (ginger) against several pathogenic bacteria. Both extracts were
obtained through solvent extraction and tested using standard microbiological assays to
determine zones of inhibition and minimum inhibitory concentrations. Results indicated that
the ethanolic extract exhibited broader-spectrum antibacterial activity and greater potency
compared to the isopropyl-hexane extract. Phytochemical analysis suggested higher
concentrations of bioactive compounds such as gingerols and shogaols in the ethanolic extract,
possibly explaining its superior effects. These findings support the potential application of
ginger extracts as natural antimicrobial agents and encourage further studies on their
mechanisms and clinical use.

Keywords: Zingiber officinale, antibacterial activity, ethanolic extract, isopropyl-hexane
extract, natural antimicrobials
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EVALUATION OF SHEAR STRENGTH PARAMETERS OF AMENDED LOESS
USING COMMON ADMIXTURES IN NORTHERN CHINA

Dr. Li Wei
Institute of Geotechnical Engineering, Beijing University of Technology, China

Prof. Jun Zhang
Department of Civil Engineering, Tsinghua University, China

Mr. Minghao Chen
School of Environmental Sciences, Peking University, China

Abstract

This study investigates the improvement of shear strength parameters of loess soil from
Northern China through the application of common admixtures such as cement, lime, and fly
ash. Laboratory experiments reveal the influence of these additives on cohesion and internal
friction angle, demonstrating enhanced soil stability vital for construction projects over loess
terrains. The impact of curing time on soil strength parameters is also analyzed. Results provide
essential data for geotechnical design and sustainable soil stabilization practices in loess
regions.

Keywords: shear strength, loess soil, soil stabilization, admixtures, Northern China
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CLOUD-BASED DEVELOPMENT OF BIM SOFTWARE FOR SMART
CONSTRUCTION MANAGEMENT

Assis. Prof. Dr. Hana Park
Department of Civil Engineering, Korea University, South Korea

Lecturer Ji-Hoon Lee
School of Architecture, Seoul National University, South Korea

Abstract

This paper presents the development of a cloud-based Building Information Modeling (BIM)
software to enhance smart construction management practices. The software integrates cloud
computing technologies facilitating real-time collaboration, data sharing, and project
monitoring in construction environments. Experimental application demonstrates increased
project efficiency, reduced errors, and better resource coordination. The study highlights
challenges and proposes scalable solutions suitable for the evolving digital infrastructure of the
construction industry globally.

Keywords: BIM, cloud computing, smart construction, digital collaboration, project
management
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FINITE ELEMENT SIMULATION AND PARAMETERIZATION OF C-SHAPE
ELECTROMAGNETS FOR MATERIALS CHARACTERIZATION

Dr. Carlos Ramirez

Mr. Felipe Gonzalez
Department of Computer Science, National Taiwan University, Taiwan

Abstract

This research explores finite element method (FEM) simulation and parameterization of C-
shape electromagnets used in magnetic characterization of materials. The study models
electromagnetic fields and thermal effects to optimize sensor performance. Experimental
validations confirm the fidelity of simulations, providing design recommendations for
improving electromagnet efficiency in material testing. This work advances non-destructive
materials evaluation and sensor technology development.

Keywords: finite element method, electromagnets, magnetic characterization, material testing,
simulation
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THERMAL CONVECTION ANALYSIS IN LIGHT WEIGHT TIMBER
STRUCTURES WITH MINERAL WOOL INSULATION

Dr. Emily Wilson
Prof. James Clark
Department of Computer Science, National Taiwan University, Taiwan

Abstract

This paper analyzes thermal convection behaviors in lightweight timber construction systems
insulated with mineral wool. Using computational fluid dynamics, heat transfer patterns and
convection currents inside insulated cavities are studied under various environmental
conditions. The results demonstrate significant improvements in thermal efficiency and
reduction in heat loss through optimized insulation. Implications for sustainable building design
and improved indoor comfort levels are discussed.

Keywords: thermal convection, timber structures, mineral wool, insulation, heat transfer
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IDENTIFICATION AND PRIORITIZATION OF CONSTRUCTION SITE SAFETY
ISSUES: A MULTI-PERSPECTIVE ANALYSIS

Dr. Ying Chen
School of Safety Engineering, Shanghai Jiao Tong University, China

Ms. Hui Zhang
Department of Civil Engineering, Fudan University, China

Abstract

This paper investigates construction site safety challenges by compiling perspectives from
workers, engineers, and managers using multi-criteria decision-making methods. Severity,
frequency, and controllability of hazards are analyzed and ranked, revealing priority safety
issues and perception differences. Recommendations aim to improve safety management
effectiveness through targeted interventions and enhanced communication.

Keywords: construction safety, hazard prioritization, risk management, multi-stakeholder
analysis, occupational health
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STABILITY OPTIMIZATION OF FUNCTIONALLY GRADED PIPES UNDER
FLUID FLOW CONDITIONS

Mr. Fares Al-Masri
Professor Layla Haddad
Mechanical Engineering Department, American University of Beirut, Lebanon

Abstract

This work presents an optimization study on the stability of functionally graded material pipes
subjected to internal fluid flow. The interaction of fluid forces and graded material properties
is modeled to identify configurations that maximize buckling resistance. Numerical simulations
using fluid-structure interaction principles reveal critical parameters affecting stability,
informing design improvements for safer industrial pipe applications.

Keywords: functionally graded materials, pipe stability, fluid-structure interaction, buckling,
optimization
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OPTIMAL DESIGN OF LAUNCHING NOSE IN INCREMENTAL LAUNCHING OF
CONTINUOUS BRIDGES

Dr. Wei Chen
Department of Bridge Engineering, Tongji University, China

Abstract

The study addresses the optimal geometric design of the launching nose used in the incremental
launching technique for continuous bridges to reduce bending moments and improve
construction efficiency. Finite element analysis combined with optimization algorithms
identifies configurations minimizing structural stresses during launching. Results provide
practical guidelines enhancing bridge safety and cost-efficiency.

Keywords: incremental launching, launching nose, bridge construction, finite element analysis,
structural optimization
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APPLICATION OF STREAMLINED MATERIAL ACCOUNTING TO
ENVIRONMENTAL IMPACT ESTIMATION

Lecturer Paul Armstrong
Mechanical Engineering Department, American University of Beirut, Lebanon

Abstract

This research explores streamlined material accounting approaches designed to improve
efficiency in evaluating environmental impacts of industrial processes. By focusing on key
material flows and major emissions, it provides rapid yet reliable impact assessments useful for
regulatory compliance and sustainability initiatives. Case studies demonstrate applicability in
manufacturing and waste management sectors, offering strategies for resource efficiency and
pollution reduction.

Keywords: material accounting, environmental impact, sustainability, resource management,
impact assessment
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THE IMPACT OF STAKEHOLDER COMMUNICATION STRATEGIES ON
CONSUMER ACCEPTANCE AND FINANCIAL PERFORMANCE IN THE
FERTILIZER INDUSTRY IN MALAYSIA

Dr. Amina Yusuf
Faculty of Business, University of Malaya, Malaysia

Abstract

This study investigates the influence of stakeholder communication strategies on consumer
acceptance and the resultant financial performance within Malaysia’s fertilizer industry.
Through a mixed-methods approach combining qualitative interviews with key stakeholders
and quantitative analysis of financial data, the research identifies critical communication
practices that enhance customer trust and engagement. Emphasis is placed on transparency,
responsiveness, and adaptation to stakeholder concerns. Findings reveal that effective
communication significantly boosts consumer acceptance, which in turn positively affects
financial outcomes such as sales growth and profitability. The study provides actionable
recommendations for fertilizer companies aiming to strengthen their stakeholder relationships
and optimize performance amid increasing market competition and environmental awareness.

Keywords: Stakeholder communication, consumer acceptance, financial performance,
fertilizer industry
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ANALYSIS OF RUBBER WASTE UTILIZATION IN MANUFACTURING
PROCESSES: A CASE STUDY OF PANDORA PRODUCTION COMPANY

Wouttichai Thongchai
Prof. Dr. Marek Kowalski
Faculty of Chemical Engineering, Warsaw University of Technology, Poland

Abstract

This paper presents a comprehensive analysis of rubber waste utilization in manufacturing
through a case study at Pandora Production Company. Employing material flow analysis and
life cycle assessment methodologies, the study examines current rubber waste management
practices and evaluates their environmental and economic impacts. Results demonstrate that
incorporating recycled rubber waste into production processes reduces raw material
consumption and waste disposal costs while maintaining product quality. Furthermore, the
research highlights key challenges such as technological limitations and regulatory constraints.
Recommendations include adopting innovative recycling techniques and policy incentives to
maximize rubber waste valorization, aligning with sustainable manufacturing goals. The
findings contribute to advancing circular economy practices in rubber-based industries globally.

Keywords: Rubber waste, manufacturing processes, material flow analysis, recycling,
sustainability
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STRATEGIES FOR COMBATING MONEY LAUNDERING IN THE BANKING
SECTOR: LESSONS FROM MALAYSIA

Noor Fatimah
School of Law, International Islamic University Malaysia

Dr. Zainal Abidin
Department of Banking and Finance, University of Kuala Lumpur, Malaysia

Abstract

This research critically examines anti-money laundering (AML) strategies implemented across
the Malaysian banking sector. Through regulatory review and stakeholder interviews, the study
assesses the efficacy of existing legal frameworks and institutional practices. Key strategies
include enhanced customer due diligence, real-time transaction monitoring, and interagency
cooperation. The findings suggest strengths in compliance culture but also identify gaps related
to technological advancements and resource allocation. Based on comparative analysis with
international best practices, the paper proposes improvements such as adopting fintech-based
AML tools and capacity building among enforcement agencies to bolster Malaysia’s defense
against financial crimes. The study underscores the importance of dynamic regulatory
environments to mitigate laundering risks effectively.

Keywords: Money laundering, banking sector, anti-money laundering strategies, Malaysia,
financial regulation
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HYBRID RENEWABLE ENERGY SYSTEMS FOR SMALL INDUSTRIAL
COMPLEXES: OPTIMIZATION AND PERFORMANCE ANALYSIS

Eng. Nikola Stamboli¢
Dr. Katarina Petrovska
Department of Electrical Engineering, University of Belgrade, Serbia

Abstract

This paper investigates the design optimization and performance evaluation of hybrid
renewable energy systems (HRES) tailored for small industrial complexes. Using simulation
tools, the study integrates solar photovoltaic, wind turbines, and energy storage components to
analyze cost-effectiveness and reliability under variable load demands. Sensitivity analyses
identify optimal system configurations considering site-specific renewable resource availability
and economic factors. Results highlight the potential of HRES to reduce fossil fuel dependency
and operational costs while ensuring energy security. The research provides vital insights into
scalability and adaptability, fostering sustainable energy transition within small-scale industrial
sectors. Recommendations facilitate practical implementations and policy support for green
energy adoption.

Keywords: Hybrid renewable energy, industrial complexes, system optimization, solar PV,
wind energy
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NEURAL NETWORK-BASED STATISTICAL PREDICTION OF FINANCIAL
DISTRESS IN NIGERIA'S BANKING SECTOR

Prof. Dr. Chukwuemeka Nwosu
Department of Finance, University of Lagos, Nigeria

Abstract

The study presents a neural network-based statistical model to predict financial distress in
Nigerian banks, addressing the sector’s vulnerability to economic fluctuations. Historical
financial data are analyzed using multilayer perceptron architectures for pattern recognition and
risk classification. The model demonstrates high accuracy and early warning capability
compared to traditional econometric approaches. Results indicate significant predictors
including capital adequacy, liquidity ratios, and non-performing loans. The research supports
financial institutions and regulators in implementing proactive risk management strategies to
mitigate banking sector failures. This approach contributes to financial stability and
sustainability in emerging economies.

Keywords: Financial distress, neural networks, banking sector, Nigeria, risk prediction
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EVALUATING EFFICIENCY IN URBAN GOVERNANCE FOR SUSTAINABILITY
AND COMPETITIVENESS: ASTUDY ON KUALA LUMPUR

Dr. Amir Hamzah
Faculty of Social Sciences and Humanities, Universiti Kebangsaan Malaysia

Ms. Nurul Rashid
Faculty of Social Sciences and Humanities, Universiti Kebangsaan Malaysia

Abstract

This research evaluates the efficiency of urban governance mechanisms in Kuala Lumpur,
focusing on sustainability and competitiveness outcomes. Through mixed-methods research
incorporating stakeholder surveys and performance indicators, the study identifies governance
strengths such as integrated planning and public engagement, while pinpointing bottlenecks
including bureaucratic inertia and uneven resource allocation. The findings illustrate that
governance efficiency directly influences urban sustainability goals, economic growth, and
quality of life. Policy recommendations emphasize participatory governance, enhanced
transparency, and inter-agency collaboration to foster resilient urban development amid rapid
urbanization challenges. The paper contributes to the global discourse on sustainable
metropolitan governance with practical insights for policymakers.

Keywords: Urban governance, sustainability, competitiveness, Kuala Lumpur, policy
efficiency
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APPLICATION OF NEURO-FUZZY INFERENCE SYSTEMS FOR FORECASTING
GROSS DOMESTIC PRODUCT GROWTH

Assoc. Prof. Dr. Eleni Giovanis
Department of Economics, University of Athens, Greece

Abstract

This paper presents the application of neuro-fuzzy inference systems (NFIS) for forecasting
GDP growth, combining neural networks’ learning capabilities with fuzzy logic’s handling of
uncertainty. Empirical analyses applied NFIS models to macroeconomic indicators from
multiple countries, comparing forecasting accuracy against conventional econometric models.
The results showcase superior predictive performance and adaptability to volatile economic
environments. This methodology offers robust forecasting tools for policymakers and investors
by accommodating non-linear relationships and ambiguous data. The study suggests wider
adoption of hybrid intelligent systems for enhanced economic forecasting and decision-making.

Keywords: Neuro-fuzzy inference, GDP forecasting, neural networks, fuzzy logic, economic
prediction
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RISK ASSESSMENT OF LATE PAYMENTS IN THE MALAYSIAN
CONSTRUCTION INDUSTRY

Dr. Mei Ling Kho
Faculty of Civil Engineering, Universiti Teknologi Malaysia

Mr. Hamzah Rahman
Department of Construction Management, Universiti Putra Malaysia

Abstract

This study assesses the risks associated with late payments within the Malaysian construction
industry, a common factor affecting project delivery and financial stability. Utilizing survey
data from contractors and subcontractors, risk factors such as contractual ambiguities, client
financial health, and project complexity are identified and ranked using analytic hierarchy
process (AHP). Findings reveal that payment delays cause cash flow disruptions, impacting
project timelines and stakeholder relationships. Recommendations advocate for stricter contract
enforcement, improved financial planning, and dispute resolution mechanisms to mitigate late
payment risks. The research supports practitioners and policymakers in enhancing industry
sustainability and project success.

Keywords: Late payments, construction industry, risk assessment, Malaysia, project
management
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CURRENT STATUS AND IMPLEMENTATION OF MANUFACTURING CONTROL
SYSTEMS IN MALAYSIAN INDUSTRIES

Mr. Farid Abdullah
Department of Industrial Engineering, Universiti Teknologi MARA, Malaysia

Abstract

This paper explores the current adoption and implementation of manufacturing control systems
(MCS) in Malaysian industries, emphasizing automation and production efficiency. A
comprehensive survey and case studies reveal varying degrees of MCS integration, influenced
by company size, technological readiness, and workforce skills. Benefits identified include
improved process control, reduced lead times, and enhanced product quality. Nonetheless,
challenges such as system complexity and high initial costs hinder widespread adoption. The
study proposes strategies for optimizing MCS deployment, including training programs,
government incentives, and incremental technology upgrades to boost national manufacturing
competitiveness.

Keywords: Manufacturing control systems, automation, production efficiency, Malaysia,
industrial management
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ONE-POT FACILE SYNTHESIS OF N-DOPED GRAPHENE FROM PARA-
PHENYLENEDIAMINE AS METAL-FREE CATALYSTS FOR OXYGEN
REDUCTION IN ALKALINE FUEL CELLS

Dr. Amina Adeyemi
Department of Chemical Engineering, University of Lagos, Nigeria

Kwame Mensah
Faculty of Science, University of Ghana, Ghana

Thandi Mokoena
School of Chemistry, University of Cape Town, South Africa

Abstract

This study presents a facile one-pot synthesis method for nitrogen-doped graphene (N-
graphene) derived from para-phenylenediamine, aiming to develop highly efficient metal-free
catalysts for oxygen reduction reactions (ORR) in alkaline fuel cells. The synthesized N-
graphene was characterized through various techniques to evaluate its morphological,
structural, and electrochemical properties. The nitrogen doping was confirmed to significantly
enhance the catalytic activity by improving the electron density and creating active sites on the
graphene surface. Electrochemical analysis demonstrated superior ORR performance of the N-
graphene catalyst compared to conventional metal-based catalysts, displaying excellent
stability and durability in alkaline media. This metal-free catalyst not only addresses cost and
resource issues linked with precious metals but also exhibits potential for large-scale fuel cell
applications. The simple synthesis approach offers scalability and green chemistry benefits,
making it a promising candidate in sustainable energy conversion technologies.

Keywords: N-doped graphene, oxygen reduction reaction, metal-free catalyst, alkaline fuel
cells, para-phenylenediamine
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MATERIAL SELECTION FOR FOOTWEAR INSOLES USING ANALYTICAL
HIERARCHICAL PROCESS

Assis. Prof. Dr. Rajesh Singh
Dr. Priya Nair
Centre for Materials Research, National University of Singapore, Singapore

Abstract

This research applies the Analytical Hierarchical Process (AHP) to optimize material selection
for footwear insoles, considering multiple criteria including comfort, durability, cost, and
environmental impact. The study systematically evaluates a range of materials commonly used
in insole manufacturing through pairwise comparisons and hierarchical decision modeling,
allowing for quantifiable prioritization of material attributes. Experimental validation was
conducted by assessing key parameters such as shock absorption, breathability, and wear
resistance for the top-ranked materials. Results indicate that the AHP approach effectively
balances conflicting criteria, enabling selection of materials that maximize user comfort while
meeting performance and sustainability goals. The findings encourage manufacturers to
implement structured decision-making tools in product development, enhancing customer
satisfaction and ecological footprint reduction.

Keywords: Material selection, footwear insoles, Analytical Hierarchical Process, comfort,
durability
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EFFECTS OF TEST ENVIRONMENT ON SLIDING WEAR BEHAVIOR OF CAST
IRON, ZINC-ALUMINUM ALLOY, AND THEIR COMPOSITES

Dr. Fahad Ahmad
Imran Sheikh
Centre for Advanced Materials Research, National University of Sciences and Technology,
Pakistan

Abstract

This experimental study investigates how different testing environments influence the sliding
wear behavior of cast iron, zinc-aluminum alloy, and their composite materials. Wear tests were
carried out under varying conditions including dry, lubricated, and corrosive mediums to
explore the degradation mechanisms and frictional performance. Surface morphology and wear
debris analyses were employed to understand material interaction with test environments. The
study found that environmental factors significantly alter wear rates and modes, with lubricated
conditions consistently reducing wear, while corrosive environments accelerated material
degradation. Notably, composites demonstrated enhanced wear resistance across conditions due
to synergistic effects of constituent phases. These insights provide crucial guidance for material
application in mechanical systems subjected to diverse operational environments.

Keywords: Sliding wear, test environment, cast iron, zinc-aluminum alloy, composites
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PREDICTION OF CUTTING TOOL LIFE IN DRILLING REINFORCED
ALUMINUM ALLOY COMPOSITES USING A FUZZY LOGIC APPROACH

Assoc. Prof. Dr. Sameer Malik
Faculty of Mechanical Engineering, University of Engineering and Technology, Lahore,
Pakistan

Abstract

This paper explores the use of fuzzy logic modeling to predict the life expectancy of cutting
tools during drilling operations on reinforced aluminum alloy composites. The complex
interactions between machining parameters and tool wear progression challenge conventional
prediction methods. Fuzzy logic offers a flexible, rule-based approach to handle uncertainties
in input parameters such as feed rate, spindle speed, and reinforcement content. Experimental
data were collected and used to train and validate the model, showing a strong correlation
between predicted and observed tool life. The approach enables improved tool selection and
process optimization, reducing costs and downtime in composite machining industries.

Keywords: Cutting tool life, drilling, aluminum alloy composites, fuzzy logic, machining
parameters
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MATERIAL SELECTION FOR MANUAL WINCH ROPE DRUM APPLICATIONS

Dr. Joseph Kamau
Department of Mechanical Engineering, University of Nairobi, Kenya
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Engineering Research Centre, Strathmore University, Kenya

Samuel Muriuki
Materials Innovation Institute, Jomo Kenyatta University of Agriculture and Technology,
Kenya

Abstract

This study presents a comprehensive material selection framework for manual winch rope drum
applications, combining mechanical performance, corrosion resistance, manufacturability, and
cost-effectiveness criteria. Materials commonly used in rope drums were evaluated through
multi-criteria decision-making techniques supported by laboratory testing and field data. The
optimal selection balances strength, toughness, and wear resistance requirements while
considering environmental exposure challenges. The study’s recommendations aim to improve
the operational reliability and lifespan of winch rope drums in diverse industrial settings,
contributing to safer and more efficient mechanical system design.

Keywords: Material selection, winch rope drum, multi-criteria decision-making, mechanical
properties, durability
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UV-CURED COATINGS BASED ON ACRYLATED EPOXIDIZED SOYBEAN OIL
AND EPOXY CARBOXYLATE

Assis. Prof. Khalid Al-Mansoori
Lecturer Lina Barakat
Assoc Prof. Dr. Hana Saad
Department of Polymer Science, Cairo University, Egypt

Abstract

This research develops UV-cured coatings synthesized from acrylated epoxidized soybean oil
and epoxy carboxylate, aiming to produce environmentally friendly, high-performance surface
finishes. Characterization techniques assessed the curing behavior, mechanical properties, and
thermal stability of the coatings. Results demonstrate that increased soybean oil content
enhanced flexibility without sacrificing hardness or chemical resistance. The bio-based coatings
showed rapid curing under UV exposure, offering low VOC emissions and energy efficiency.
These findings support the use of renewable resources in advanced coating formulations,
meeting industrial demands for sustainable materials.

Keywords: UV-cured coatings, soybean oil, epoxy carboxylate, sustainable polymers, bio-
based materials
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EXPERIMENTAL STUDY ON OVER-CUT IN ULTRASONIC MACHINING OF WC-
CO COMPOSITES

Ramesh Kumar
Department of Mechanical Engineering, Indian Institute of Technology, Madras, India

Assist. Prof. Dr. Anil Singh
Centre for Advanced Manufacturing, National Institute of Technology, India

Abstract

This experimental investigation focuses on the over-cut phenomenon during ultrasonic
machining of tungsten carbide-cobalt (WC-Co) composites, materials widely used in tooling
and wear-resistant applications. The study examines how machining parameters such as
frequency, amplitude, feed rate, and abrasive concentration influence over-cut dimensions and
surface quality. Using statistical analysis and microscopy, the mechanisms causing deviations
in final geometry due to ultrasonic vibrations were delineated. Findings assist in optimizing
machining conditions to minimize over-cut, thereby enhancing dimensional accuracy and
prolonging tool life in manufacturing WC-Co parts.

Keywords: Ultrasonic machining, tungsten carbide cobalt, over-cut, machining parameters,
surface quality
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INDUCTION MELTING TECHNIQUE FOR FABRICATION OF ALUMINUM-
CARBON NANOTUBE NANOCOMPOSITES

Dr. Muhammad Tariq
Department of Materials Science, University of Engineering and Technology, Peshawar,
Pakistan

Adeel Zaman
Nanotechnology Research Center, National University of Sciences and Technology, Pakistan

Abstract

This work reports on the fabrication of aluminum-carbon nanotube nanocomposites using an
induction melting technique aimed at achieving uniform nanotube dispersion within the
aluminum matrix. Process parameters such as melting temperature, holding time, and stirring
speed were optimized to minimize agglomeration and promote interfacial bonding. Mechanical
and microstructural characterization revealed significant enhancements in hardness, tensile
strength, and thermal stability compared to pure aluminum. The induction melting approach
offers a scalable route for manufacturing high-performance aluminum-based nanocomposites
suitable for aerospace and automotive industries.

Keywords: Aluminum nanocomposites, carbon nanotubes, induction melting, mechanical
properties, nanomaterials
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