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I. INTERNATIONAL SELCUK AGRICULTURAL SCIENCE CONGRESS (ISASC2026)
6—-8 Mayis 2026 e Selcuk University, Agriculture Faculty e Konya, Tiirkiye
YUz YUZE KONGRE PROGRAMI / IN-PERSON CONGRESS PROGRAM

6 MAYIS 2026 CARSAMBA ¢ May 6, 2026 — Wednesday

09.00 - 09.30 Kayit ve Agilis Registration & Opening

09.00 -12.00
09.30 - 10.00 Agihs Konusmalari Opening Remarks
Acilis ve Gagril Bildiriler Sempozyum Diizenleme Komitesi ve Protokol
Opening & Keynote Speakers 10.00 - 12.00 Davetli Konusmacilar Keynote Speakers

o Prof. Dr. Ajay Sharda Kansas State University, USA

Salon: M. A. Kirmoglu Amfisi “Closing the Loop: Edge Al and Machine Intelligence for the Future of Agriculture”

Venue: M. A. Kinmoglu Lecture Hall .
& * Assoc. Prof. Dr. Erdem Erdemir Tennessee State University, USA

“The Explainable Artificial Intelligence (XAl) Revolution in Agriculture”
Moderator : Prof. Dr. iskender Yildirim o Assist. Prof. Dr. Mustafa Avcin ASBU International trade and Logistics, KKTC
“Digital Technology in Global Trade”

12.00-13.30

Ogle Yemegi
Lunch

1. ISASC2026-098 Fusion Based Early Stress Detection in Crops for Smart Irrigation Management

Akilli Tarim Teknolojileri, loT ve Sulama Kelechi Igwe, Gloria Ramos, Vaishali Sharda
Sistemleri 2. ISASC2026-033 — Developing Spatiotemporal Dynamic Fusion Model for the Pre-Season Crop Yield Prediction
Smart Agriculture, loT and Irrigation Fengmei Yao, Xue Wang
Systems 3. ISASC2026-032 Identification of Multiple Crops Integrating Sentinel-1/2 Time-Series Images and Novel Ensemble Learning Approaches
Jiahua Zhang, Jingmin Jiang
13.30-15.00 4. ISASC2026-065 Per-Pixel Crop Yield Estimation via Spatially Aligned Harvester Telemetry and Multi-Band Temporal Sentinel-2 Data with

Sozlii Sunumlar — 1. Oturum e Salon A Explainability Analysis

Oral Presentations — Session 1 ® Hall A Erdem Erdemir, Engin Deniz Diktas, Bahadir Bilgin, Ali Sekmen, Anjin Chang

5. 1SASC2026-060 Al-Driven Decision Support System Models for Climate Change Management in Agriculture

o o Khalid Hussain, Erdogan Esref Hakki, Ayesha llyas, Sait Gezgin
Salon A: M. A. Kinmoglu Amfisi dan Esref v v g

Venue A: M. A. Kinmoglu Lecture Hall 6. ISASC2026-062 The Digital Transformation of Livestock Systems: Interdisciplinary Approaches, Impacts, and Recommendations

Keziban Yalgin Dokumaci, Hasan Ozgelik, Abdoulaziz Hamissou Maman, Ali Yavuz Seflek, iskender Yildirm

Oturum Baskani / Chair: Prof. Dr. Kubilay
Kurtulus Bastas



Akilli Tarim Teknolojileri, loT ve Sulama
Sistemleri
Smart Agriculture, loT and Irrigation
Systems

13.30-15.00
So6zli Sunumlar — 2. Oturum e Salon B
Oral Presentations — Session 2 ¢ Hall B

Salon B: D4 Sinifi
Venue B: D4 Classroom

* Salon A ile paralel / parallel with Hall A

Oturum Baskani / Chair: Assoc. Prof. Dr. Mert
Dedeoglu

Yapay Zeka, Karar Destek Sistemleri ve
Kirsal Kalkinma
Al, Decision Support Systems and Rural
Development

15.30-17.00
S6zli Sunumlar — 3. Oturum e Salon A
Oral Presentations — Session 3  Hall A

Salon: M. A. Kirmoglu Amfisi
Venue: M. A. Kirrmoglu Lecture Hall

* 15.30-17.00 arasi Poster Oturumu ile paralel /
parallel with Poster Session

Oturum Baskani / Chair: Prof. Dr. Erdogan
Esref Hakki
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. ISASC2026-047

. ISASC2026-010

. ISASC2026-057

. ISASC2026-091

. ISASC2026-080

. ISASC2026-101

. ISASC2026-049

. ISASC2026-056

. ISASC2026-081

. ISASC2026-069

. ISASC2026-094

. ISASC2026-036

. ISASC2026-095

. ISASC2026-048

Hiperspektral Gériintii Kullanarak Toprak Karbon igeriginin Tahmini

Safak Ceylan, Sinan Siiheri

Tarimda Dijital ikiz Teknolojisi, Digital Twin Technology in Agriculture

ihsan Bugra BUGDAYCI, Mehmet Sahin

A New Approach in Erosion Control: The Role of lon-Selective Sensors in Microalgae Growth
Merve Nur Durgut, Vildan Erci

Durgun Su Kiiltiiriinde Deniz Suyu Kaynakli Tuzluluk Stresinin Akilli Serada Otomatik izlenmesi
Sinan Demir, Cemile Tuna, Levent Basayigit

Geofitlerde Dijital Islah ve Akilli Seleksiyon

Cansu Dindar, Engin Ertan, Ugur Sirin

Agriculture 4.0 Applications in Turkiye and Europe

Melih ERDEM, Hasan Arisoy, Hiiseyin Kaplan

Organizational and Economic Aspects of Robotics Application in Agriculture in the Middle Urals
Ekaterina Skvortsova, Egor Skvortsov

15.00-15.30

Kahve Molasi
Coffee Break

Machine Learning Approaches in Erosion Control and Prediction: from Traditional Models to Data-Driven Solutions
Nazike Kavak, Vildan Erci

Gala Zambag (Zantedeschia Aethiopica L.) Tohumlarinin Gama Isini (60C°) Radyosensivite Diizeyinin Saptanmasi
Cansu Dindar, Ugur Sirin, Yaprak Taner Kantoglu, Burak Kunter

Yapay Zeka Destekli Sistemlerle Dogal Diisman Popiilasyonlarinin izlenmesi: Dijital Biyolojik Miicadele Yaklasimi
Aizada Zhumaaly Kyzy, Ekrem Ogiir

Tarimsal Sulamada Dijital ikiz Teknolojilerinin Kullanilabilirligi Uzerine Bir Degerlendirme

Ismail Tas, Yusuf Ersoy Yildirm

Tarladan Veriye Akilli Tarim Uygulamalarinda loT Tabanli Gergek Zamanli Karar Destek Sistemi

Baris Gokge, ismail Kog, Ali Sahin Asya

Tarimsal Uretimde Yeni Bir Dijital Cag: Dijital ikiz Teknolojisi, Uygulama Alanlari ve Stratejik Onemi

Yusuf Ersoy Yildirim, ismail Tas

Organizational and Managerial Aspects of Big Data Implementation in Agriculture in the Middle Urals

Egor Skvortsov, Ekaterina Skvortsova



Yapay Zeka, Karar Destek Sistemleri ve

Kirsal Kalkinma
Al, Decision Support Systems and Rural
Development

15.30-17.00
So6zli Sunumlar — 4. Oturum e Salon B
Oral Presentations — Session 4 * Hall B

Salon B: D4 Sinifi
Venue B: D4 Classroom

* Salon A ile paralel / parallel with Hall A

Oturum Bagkani / Chair: Prof. Dr. Ali Kahraman

POSTER OTURUMU
Poster Session
15.30-17.00
Poster Alani
Poster Area

* SézIii Oturum 3-4 ile paralel / parallel with Oral
Session 3-4

1. ISASC2026-063 Deep Learning Applications for Thrips (Thysanoptera) Detection in Agriculture: Current Advances and Challenges
Merve Gékkaya, Omar Ali Abu Said, Hasan Biiyiikipekci, inci Sahin Negis

2. ISASC2026-025
Analizi
Ali Emrah Sahin

3. ISASC2026-093 Traktore Baglh Akilli Tarim Ekipmanlari igin Agik Kaynak Tabanli Bir Haberlesme Mimarisi: OpenAgriBus
Mustafa Nevzat Ornek

Tiirkiye’de Kirsal Kalkinma Destekleri Baglaminda Dijital Tarimin Yayginlastirilmasi: KKYDP ve IPARD Programlari Uzerine Politika

P1. ISASC2026-071 Advancing Intercropping Systems Through loT-Driven Crop Modeling Technique for Sustainable Agriculture
Ayesha llyas, Erdogan Esref Hakki, Riaz Ahmad, Sait Gezgin

19.30

Kongre Gala Yemegi
Congress Gala Dinner



7 MAYIS 2026 PERSEMBE ¢ May 7, 2026 — Thursday

Sector Session
(Sector Presentations)
Salon A: M. A. Kirmoglu Amfisi

Oturum Baskani / Chair: Prof. Dr. Ali Yavuz Seflek

Atik Yénetimi, iklim ve Siirdiiriilebilirlik
Waste Management, Climate and
Sustainability

13.30-15.00
S6zli Sunumlar — 5. Oturum e Salon A
Oral Presentations — Session 5 * Hall A

Salon A: M. A. Kirmoglu Amfisi
Venue A: M. A. Kinmoglu Lecture Hall

Oturum Baskani / Chair: Prof. Dr. ismail Keskin

NETAFIM Sulama Sistemleri
Okan BASARAN
FARMLABS
Ozgehan OZEN

Sales and Agronomy Director

CTO & Co-Founder
GEA Metfarm Technologies

Hasan KURALOGLU Sales Manager
ONALLAR Tarim Makinalari

senol ONAL — Vice Chair of the Board

11.00-12.00

Tarim Festivali Alan Aciligi ve Ziyareti
Agricultural Festival Opening

12.00-13.30
Ogle Yemegi
Lunch (Traditional Konya Pilaf)

ISASC2026-082 Characterization of Wastes from the Sunflower Oil Production Process and Profiling of Bioactive Compounds
Miiberra Nur Kiligarslan, Mehmet Emin Argun

ISASC2026-059
Konya, Tirkiye
Taylan Dolu

ISASC2026-016 Surdurulebilir Atik Yonetiminde Yeni Yaklagimlar: Teknolojik Yenilikler ve Dénguisel Stratejiler
Ilknur Kutlar Yaylali, llknur Gimdis

ISASC2026-007 SWAT Modeli ile Havza Olgeginde Su—Enerji—-Gida—Ekosistem Baglantilarinin Degerlendirilmesi
Fatma Akgakoca, Zafar Gafurov

ISASC2026-028 Kuraklik Stresine Dayanikl Bitki Yetistiricilig§inde Geleneksel Uygulamalar ve Modern Yaklasimlar
Eda Keklikci, Mehmet Akif Kalender

ISASC2026-103 Konya ilinde Siit Sigiri isletmelerinin Karbon Ayak izinin Belirlenmesi
Feyza Deniz Aydin, Selda Uzal Seyfi

Ecological Risk Assessment of Pharmaceutical Residues in Treated Wastewater Reuse for Agricultural Irrigation: a Case Study in



Robotik, Otomasyon, Genetik ve Uretim 1. ISASC2026-011 A Simulation-Based Pre-Validation System for an Autonomous Hoeing Machine in Tree-Based Agricultural Areas

Robotics, Automation, Genetics and Omer Elitisiik, Nurettin Dogan
Production 2. ISASC2026-092 Tarimda Kullanilan insansiz Hava Araglarinin Siber Giivenlik Agisindan Analizi ve Koruma Onerileri
Egemen Aydin, Mustafa Nevzat Ornek
13.30 - 15.00 3. ISASC2026-014 Domates Islahina Yapay Zeka Entegrasyonu

Sozlii Sunumlar — 6. Oturum e Salon B Okan Yaman, Hakan Aktas

Oral Presentations — Session 6 ¢ Hall B 4. 1SASC2026-079 Blylikbas Ahirlarinda Kullanilan Giibre Siyiricilarda Meydana Gelen Kuvvetlerin Ayrik Elemanlar Metoduyla Analizi
Ergin Topbas, Muhammet Furkan Atalay, Mehmet Bahadir, Osman Ozbek

Salon B: D4 Sinifi 5. ISASC2026-061 Vejetasyon indis Degerleri ile Arpa ve Bugday Parsellerinde Azot Durumunun izlenmesi
Venue B: D4 Classroom Mehmet Akif inang, Hamza Negis, Mert Dedeoglu
* Salon A ile paralel / parallel with Hall A
Oturum Bagkani / Chair: Prof. Dr. Tamer Marakoglu

15.00 - 15.30

Kahve Molasi
Coffee Break

1. ISASC2026-102 Blokzincir Teknolojisi ve Gida Giivenligi Agisindan Dijital Veri Entegrasyonu

Gida Giivenligi, Ekonomi ve Ciftlik Nisa Sittika Kendi, Ali Samet Babaoglu
Yonetimi 2. ISASC2026-090 Kadinlarin Gida Giivenligi Algisi, Tutum ve Beklentileri: Mersin ili Ornegi
Food Safety, Economy and Farm Management Emine Turhan, ilkay Kutlar
3. ISASC2026-105 Robotic Systems Used in Dairy Cattle Barns in the Netherlands Tarimda Robotik, Otomasyon Teknolojileri
15.30-17.00 Mohammed Qaid Naji Ali Mansoor, Selda UZAL SEYFI

4.1SASC2026-019 Determining the NDVI-Yield Relationships of Wheat Grown at Different Irrigation Levels Using Machine Learning Methods
Ismail Cinkaya, Safak Ceylan, ihsan Bugra Bugdayci, Tiirkan Kogak, Sinan Siiheri

5. ISASC2026-099 Characteristics of Humic Acid Application and Their Advantages for Sustainable Agriculture. an Overview.
Zain Alabdeen Adam Abdalla Adam

So6zlii Sunumlar — 7. Oturum e Salon A
Oral Presentations — Session 7 * Hall A

Salon A: M. A. Kirmoglu Amfisi

Venue A: M. A. Kirmoglu Lecture Hall 6. ISASC2026-083 Comparative Evaluation of YOLO-Based Object Detection Architectures for Automated Sheep Headcounting in Turkish Native
Breeds
* Salon B (D4) ile paralel / parallel with Hall B Necati Esener, Mesut Kirbas, Kazim Giir
7. ISASC2026-040 Universite-Sanayi Entegrasyonu Kapsaminda Bitki Hastaliklarinin Biyolojik Miicadelesinde Kullanilabilecek Etkili Trichoderma Spp.
Oturum Bagkani / Chair: Prof. Dr. Bilal Acar Biyokontrol Ajanlarinin Eldesi

Ozden Salman, Nuh Boyraz, Kemal Kesenci, Ayse Ajag



ISASC2026-038 Yapay Zeka ve loT Tabanli Zararl Bocek izleme Sistemlerinin Entegre Zararli Yonetimindeki Onemi
Hatice Bakirci, Fatma Nur ElIma
ISASC2026-089 Goriinti isleme ve Uzaktan Algilama Teknolojileri ile Bitki Hastaliklarinin Erken Tespiti
Buse Sézen, Ekrem Ogiir
ISASC2026-044 iklim Degisikliginin Yabanci Ot Dagilimi ve Miicadele Stratejilerine Etkisi
Plant Protection, Pest Control, Regulations Elif Yisra Cavlazoglu, Murat Karaca
and the Future ISASC2026-029 Yabanci Ot Micadelesinde Giincel Teknolojiler
Sinem Giirbiiz, Murat Karaca
15.30 - 17.00 ISASC2026-022 Digital Image Analysis and Visual Estimation for Vegetation Cover Assessment in the Semi-Arid Rangelands: a Comparative
: : Evaluation
Ibrahim Musa Osman, Ramazan Acar
ISASC2026-034 Toprak Haritalamada Donuiglim: Geleneksel Yontemlerden Dijital Yontemlere Gegisin Degerlendirilmesi
Raziye Kogkesen, Mert Dedeoglu
ISASC2026-106 Bugdayda Kara Pas Hastaligi ve Ara Konukgu Berberis Bitkisinin Gelisimlerinin Yapay Zekaya Dayali Olarak Tahmin Edilmesi
Niliifer Akci, Hasan Ulutas, Aziz Karakaya, Siimeyye Erdogmus Baggeci, Melis Seidi Arslan

So6zlt Sunumlar — 8. Oturum e Salon B
Oral Presentations — Session 8 * Hall B

Salon B: D4 Sinifi
Venue B: D4 Classroom

Oturum Baskani / Chair: Prof. Dr. Ali Sabir

8 MAYIS 2026 CUMA e May 8, 2026 — Friday

KONGRE TEKNIK GEZiSi
Kongre kapsaminda CatalhoyUk’e teknik gezi dizenlenecektir. Neolitik doneme tarihlenen Catalhdyuk, tarimin ve yerlesik yasamin ilk 6rneklerinin
goruldiugu 6nemli bir arkeolojik alan olup, insanlik tarihinin erken donemlerine isik tutmaktadir.

Technical Tour

10.00 TECHNICAL TOUR OF THE CONGRESS

A technical tour to Catalhdyiik will be organized as part of the congress. Dating back to the Neolithic period, Catalhdyiik is a remarkable archaeological

Catalhyuk site where some of the earliest examples of agriculture and settled life emerged, offering valuable insights into early human civilization.



|. ULUSLARARASI SELCUK TARIM BILIMLERI KONGRESI
I. INTERNATIONAL SELCUK AGRICULTURAL SCIENCE CONGRESS (ISASC2026)

8 Mayis 2026

SESSION 1 ¢ 1. OTURUM
Akilli Tarim, Yapay Zeka ve loT Uygulamalari

Smart Agriculture, Artificial Intelligence and loT Applications

8 MAYIS 2026 - Saat: 10:00-11:00 » Moderatér / Moderator: Dr.Ogr. Uyesi Mehmet Akif Kalender

1

ISASC2026-023

2

ISASC2026-066

3

ISASC2026-068

4

ISASC2026-031

5

ISASC2026-086

6

ISASC2026-017

Optimizing Culture Media in Plant Tissue Culture: From Traditional Techniques to Artificial
Intelligence Approaches
Mehmet Alper Saglam, Saban Demir

Detecting Groundwater Contamination Using Vegetation Stress Signals from Sentinel-2
Satellite Imagery
Tuna Kurucu, Ali Sekmen, Erdem Erdemir

Enhancing Pistachio Production Through Integrated Artificial Intelligence
Saban Demir, Mehmet Alper Saglam, Hakan Usanmaz, Serkan Kése Tiirkmen, Tudba Simsek, Hasan [hsan
Cem Bilim, Salih Kafkas

The Economic Value of Search Intent and Behavioral Framework in Olive Oil E-Commerce: a Big
Data Analysis (Google Ads)
Hiiseyin Ozen, Mithat Direk

Ekonomik Tegviklerin Otesinde: Tiirkiye’de Kirsal Gég, Turizm Politikalari ve Egitimin Rolii
Hiiseyin Ozen, Arzu Berber, Mithat Direk

Overview on Integration of Internet of Things (1oT) and Wireless Sensor Networks (WSN) in
smart irrigation Systems
Shuaib Ajetunmobi Abdulrasaq, Bilal Acar

SESSION 2 e 2. OTURUM
Akilli Tarim, Yapay Zeka ve loT Uygulamalari

Smart Agriculture, Artificial Intelligence and loT Applications
8 MAYIS 2026 - Saat: 11:00-12:00 * Moderatér / Moderator: Dr. Murat Turan

1

ISASC2026-072

2

ISASC2026-077

3

ISASC2026-085

4

ISASC2026-074

5

ISASC2026-070

Automated Biometric Identification of Dairy Cattle Using Top-View Imaging and YOLOv8-Based
Deep Learning Models
Selma Dalga, Murat Turan, Firat Biilbiiller, Buse Karatekin, Yusuf Cakmakgi, Cihan Cakmakgi

Deep Learning-Based Plant Disease Detection Using UAV Imagery and EfficientDet Architecture
Pankaj Mishra, Erdem Erdemir

Tarim 4.0 Ekseninde Bolgesel Risk Yénetimi: Tokat ili Tarim isletmeleri igin Dijital Déniisiim
Stratejileri ve Vaka Analizleri
Serdar Asik, Riiveyda Yiizbasioglu

Artificial Intelligence Applications for Welfare Monitoring in Small Ruminants
Cagri Meliksah Sakar, ibrahim Aytekin, Monica Battini, Manuela RENNA

Non-Invasive Live Weight Estimation in Akkaraman Lambs Using Dorsal Image Analysis and
Machine Learning: a Step Towards Digital Transformation in Sheep Farming
Bayram Olcar, Firat Biilbiiller, Murat Turan, Buse Karatekin, Yusuf Cakmakgi, Cihan Cakmakgi



6 Giines Enerjili 4G GSM Destekli loT Ari Kovani izleme Sistemi

Murat Ertugrul
ISASC2026-020

SESSION 3 ¢ 3. OTURUM
Sirdiiriilebilirlik, Atik Yonetimi ve iklim Dostu Teknolojiler

Sustainability, Waste Management and Climate-Friendly Technologies
8 MAYIS 2026 - Saat: 13:00-14:00 » Moderatér / Moderator: Dr. Nurullah Kartaloglu

1 Elmadag Atiksu Aritma Tesisinin Performans ve Verimlilik Degerlendirmesi

Serdar Ozcelik, Sultan Kiymaz
ISASC2026-067

Z Simulating the Role of Climate Smart Nitrogen Management Techniques in GHG Emissions in
Puddled Rice
ISASC2026-073 Muhammad Sajjad, Khalid Hussain, Erdogan Esref Hakki, Qamar Shakil
3 Sabit Kanath Mini iHA icin Batarya ve PEM Yakit Hiicresinin Gérev Bazh Enerji Analizi

Cihad Yigit, Mehmet Akif Sahman
ISASC2026-084

4 Experimental Analysis of the Effect of the Filtration Process on Fuel Quality in Soybean
Biodiesel and Its Optimisation Based on RSM
ISASC2026-054 Nurullah Kartaloglu, Tanzer Eryilmaz, Nuri Orhan, Seda Sahin

SESSION 4 ¢ 4. OTURUM
Ekonomik Boyut, Bitkisel-Hayvansal Uretimde Dijitallesme ve Mevzuat

Economic Dimension, Digitalization in Plant-Animal Production and Regulations
8 MAYIS 2026 - Saat: 14:00-15:00 « Moderatér / Moderator: Dr. Ogr. Uyesi Bektas Kadakoglu

1 Hayvansal Gidalarda izlenebilirlik Sistemlerinin Maliyet-Fayda Analizi

Onur Korkmaz, Serap Korkmaz
ISASC2026-008

2 Elma Ureticilerinin Dijital Tarim Araglarini Benimsemesini Etkileyen Faktorlerin Analizi: Isparta
ili Egirdir ilgesi Ornegi
ISASC2026-064 Bektas Kadakoglu
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SWAT MODELI iLE HAVZA OLCEGINDE SU-ENERJi—-GIDA-EKOSISTEM
BAGLANTILARININ DEGERLENDIRILMESI
FATMA AKCAKOCA', ZAFAR GAFUROV”
'Konya Toprak Su ve Céllesme ile Miicadele Arastirma Enstitiisii Miidiirliigii, Konya, TURKIYE

’International Water Management Institute (IWMI), Tashkent, UZBEKISTAN
'fatma.akcakoca@tarimorman.gov.tr ’z.gafurov(@cgiar.org

OZET

Artan sektorel su talepleri, iklim degisikligine bagli hidrolojik akislardaki degiskenlik ve rezervuar isletme
rejimleri, su—enerji—gida—ekosistem bilesenleri arasinda karmasik etkilesimler ve rekabetler olusturmaktadir.
Bu baglamda, Nexus bilesenlerinin havza 6lgeginde sayisal olarak temsil edilmesi, siirdiiriilebilir su yonetimi

acisindan kritik bir gereklilik haline gelmistir.

Ozbekistan’daki Chirchik Nehir Havzasi, kentsel su temini, tarimsal iiretim ve hidroelektrik enerji
acisindan stratejik bir 6neme sahiptir. Bu ¢alismada, havza su karakteristiklerinin sayisallagtirilmasi ve Nexus
baglantilarinin biitlinciil olarak degerlendirilmesi amaciyla Toprak Su Degerlendirme Aract (SWAT) tabanl
dijital bir hidrolojik modelleme ¢ercevesi uygulanmistir. Model, iklim, arazi kullanimi, toprak ve topografya
verileri kullanilarak olusturulmus ve su biit¢esi bilesenleri mekansal olarak analiz edilmistir. Elde edilen model
ciktilar, Nexus yaklasimi kapsaminda tarimsal su kullanimi, hidroelektrik iiretim potansiyeli ve ekosistem
akis gereksinimleri ile iliskilendirilmistir.

Caligma kapsaminda hidroelektrik odakli ve tarim odakli olmak iizere iki farkli senaryo gelistirilmis ve bu
senaryolarin havza su dengesi tlizerindeki etkileri karsilastirmali olarak degerlendirilmistir. Bulgular, sulama
faaliyetlerinin havzadaki en baskin su tiiketim bileseni oldugunu ortaya koyarken, rezervuar igletmelerinin
mevsimsel akis rejimleri tizerinde belirleyici bir rol oynadigini gostermektedir. Senaryo analizleri, enerji
iretiminin artirilmasinin havza su mevcudiyeti ve ekosistem akislari lizerinde baski olusturabilecegini, tarim
oncelikli yaklasimlarin ise su talebini ve gevresel stresi artirabilecegini ortaya koymustur. Sonug olarak bu
calisma, SWAT tabanli dijital havza modellemesinin Nexus bilegenlerinin sayisallastirilmasinda etkili bir karar
destek altyapist sundugunu gostermektedir. Elde edilen bulgular, havza 6l¢eginde entegre su yonetimi,

sektorler arasi planlama ve dijital model temelli politika gelistirme siireglerine 6nemli katkilar sunmaktadir.

Anahtar Kelimeler: SWAT Modeli, Nexus Cergevesi, Ozbekistan, Entegre Su Yonetimi, Senaryo Analizi
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HAYVANSAL GIDALARDA iZLENEBILIRLIiK SISTEMLERININ MALIiYET-FAYDA
ANALIZIEKONOMISi UZERINE ETKISi

ONUR KORKMAZ', SERAP KORKMAZ:
'Erciyes Universitesi, Kayseri, TURKIYE
’Kayseri Universitesi, Kayseri, TURKIYE

'onurkorkmaz@erciyes.edu.tr *serap.korkmaz@kayseri.edu.tr

OZET

Tarim sektoriinde dijital doniistim, iiretim siireglerinin veri temelli, izlenebilir ve optimize edilebilir bir
yapiya kavusmasini saglayan yapisal bir doniisiim siirecini ifade etmektedir. Ozellikle hayvansal gida iiretimi;
biyolojik degiskenligin yiiksek olmasi, hayvan refahi, gida giivenligi ve maliyet baskilart nedeniyle
dijitallesmeden en fazla etkilenen alanlardan biridir. Bu derleme ¢aligmanin amaci, tarimda dijital doniistimiin
hayvansal gida tiretimi {izerindeki etkilerini teorik ve uygulamali boyutlariyla incelemek; s6z konusu
doniisiimiin iretim maliyetleri, isletme ekonomisi ve gida gilivenligi iizerindeki sonuclarimi kapsamli bir
sekilde degerlendirmektir. Calismada hassas hayvancilik, yapay zeka, biiyiik veri analitigi, Nesnelerin Interneti
(IoT) ve blockchain teknolojileri literatiir gergevesinde analiz edilmis; dijitallesmenin ekonomik ve
stirdiiriilebilirlik boyutlar iist diizeyinde akademik bir dil ile tartigilmistir.

Anahtar Kelimeler: Dijital Tarim, Hassas Hayvancilik, Hayvansal Gidalar, Maliyet Ekonomisi, Gida Giivenligi,

Siirdiriilebilirlik
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TARIMDA DiJiTAL iKiZ TEKNOLOJiSi, DIGITAL TWIN TECHNOLOGY IN
AGRICULTURE

THSAN BUGRA BUGDAYCI', MEHMET SAHIN:
'Konya Toprak Su ve Céllesme ile Miicadele Arastirma Enstitiisii Miidiirliigii, Konya, TURKIYE
2Selguk Universitesi, Ziraat Fakiiltesi, Tarimsal Yapilar ve Sulama Boliimii, Konya, TURKIYE
'thsanbugrabugdayci@gmail.com *mhsahin@selcuk.edu.tr

ABSTRACT

Digital Twin (DT) technology has emerged as a novel approach in the agricultural sector by creating virtual
representations of physical agricultural assets and enabling real-time monitoring, simulation, and optimization
through the integration of the Internet of Things (IoT), Artificial Intelligence (Al), and Big Data Analytics
(BDA). The literature indicates that DT-based systems support yield prediction, disease and stress early
warning, and precision irrigation in crop production, while enhancing production performance in livestock
farming through individual health monitoring, estrus detection, and feed optimization. The integration of next-
generation communication technologies, edge computing, and deep learning models reduces data latency and
improves prediction accuracy, thereby contributing to more autonomous and efficient agricultural systems.
These approaches support data-driven and predictive decision-making processes to address current agricultural
challenges such as climate variability, increasing input costs, and water scarcity, while improving resource
efficiency, environmental sustainability, and operational transparency. However, the widespread adoption of
DT technology is constrained by high implementation costs, challenges in heterogeneous data integration,
limited communication infrastructure in rural areas, and data security concerns. Future research is expected to
focus on low-power edge device solutions, data standardization, and user-friendly systems enhanced by
generative artificial intelligence to improve scalability and accessibility for small-scale agricultural enterprises.
In conclusion, this review study comprehensively addresses the application potential of digital twin technology
in agriculture, its advantages, and the associated limitations within the scope of the existing literature, thereby
offering a general framework for future research.

Keywords: Digital Twin, Precision Agriculture, Digitalization In Agriculture, Internet Of Things (IoT), Artificial
Intelligence, Edge Computing, Sustainable Agriculture
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A SIMULATION-BASED PRE-VALIDATION SYSTEM FOR AN AUTONOMOUS
HOEING MACHINE IN TREE-BASED AGRICULTURAL AREAS

OMER ELIUSUK', NURETTIN DOGAN:
'Selguk Universitesi, Fen Bilimleri Enstitiisii, Konya, TURKIYE
>Selguk Universitesi, Teknoloji Fakiiltesi, Bilgisayar Miihendisligi Boliimii, Konya, TURKIYE

'657omereliusuk@gmail.com ‘nurettin.dogan@selcuk.edu.tr

OZET

Meyve bahgelerinde yabanci ot yonetimi, verim ve iiriin kalitesini dogrudan etkileyen; is¢ilik maliyetini
de belirgin bi¢cimde artiran kritik bir stirectir. Yaygin herbisit kullanimi zararl bitkilerde direng gelisimi, kalint1
riski ve gevresel etkiler nedeniyle tartigmalidir. Bu tablo, mekanik miicadeleyi daha giivenli, diisiik maliyetli

ve tekrarlanabilir hale getirecek otonom ¢oziimleri 6ne ¢ikarmaktadir.

Bu caligma, sira arasi ¢apalama/ot temizligi gorevini giivenli ve tekrarlanabilir bigimde gergeklestiren
mobil robot tabanli otonom bir ¢apa sistemi i¢in ugtan uca yazilim mimarisini ve simiilasyonla dogrulama
hattini sunar. Sistem ROS 2 Humble {izerinde modiiler diigiimler halinde gelistirilmis ve Gazebo
simiilasyonunda biitiinlesik olarak test edilmistir. Haritalama slam toolbox ile gergeklestirilmis; standart
PGM/YAML harita ¢iktilar1 rota iiretiminin ana girdisi olarak kullanilmistir. Yerellestirme katmaninda
tekerlek odometrisi, IMU+manyetometre ve LiDAR dl¢limleri EKF temelli bir flizyonda birlestirilmis;
map—odom—base link doniisiim zinciri tutarli tutulmustur. Agik alan senaryolarinda RTK-GNSS
entegrasyonu, mutlak konum referansi saglayarak uzun siiriislerde birikimli hatanin sinirlandirilmasina destek
olacak sekilde ele alinmistir. Rota planlama katmani, harita {izerinde dogrulanan islenebilir alan sinirindan
caligma hatlar1 {iretir ve secgilen rotayi tek bir JSON dosyasi halinde yiiriitme katmanina aktarir. Bahge sira
yonelimi PCA ile kestirilir; takim genisligi ve giivenlik ofsetleri dikkate alinarak farkli capalama stratejileri
iiretilir. Stratejiler; kapsama orani, toplam yol uzunlugu, manevra sayisi ve doniis yogunlugu metrikleriyle
karsilastirilir. Agac bulunan senaryolarda giivenlik bdlgeleri korunur; dar alanlarda giivenlik sinirina teget
gecis, bosluk uygunluk kontrolii ve kontrollii kaginma manevralariyla ¢arpigma riski azaltilir. Bahge isleme
(yiiriitme) katmani, rota segmentlerini sirayla takip eder; hizalanma, hat iizerinde ilerleme ve segment gegis
davranislarini uygular. Ilerleme sirasinda periyodik heading diizeltmesi ile yon sapmalari bastirilir; segment
gecislerinde baglantt manevralariyla takip siirekliligi korunur. Simiilasyonda RViz iizerinden rota ve izleme
gorsellestirilir; metrikler kayit altina alinarak strateji karsilastirmasina temel olusturulur. Gorev sonunda
kontrol dongiisii durdurularak emniyetli son durum saglanir; yeni hareket komutu tlretilmez ve sistem pasif

duruma alinir. Gelecek adim gercek saha testleri ve kalibrasyondur.

Anahtar Kelimeler: Otonom Tarim Robotu, Yabanci Ot Yonetimi, ROS 2, LiDAR SLAM, RTK-GNSS, Rota

Optimizasyonu



% SAS ‘ I. INTERNATIONAL SELCUK AGRICULTURAL SCIENCE CONGRESS

May 6-8, 2026 / Konya

International Selcuk Agricultural Science Congress

DOMATES ISLAHINA YAPAY ZEKA ENTEGRASYONU

OKAN YAMAN', HAKAN AKTAS?

IIsparta Uygulamal Bilimler Universitesi, Isparta, TURKIYE
*Isparta Uygulamali Bilimler Universitesi, Isparta, TURKIYE
loknymn42@gmail.com 2aktashakan33@gmail.com

OZET

2050 yilinda diinya niifusunun 9,8 milyar dolaylarina ulasacagi 6ngdriilmektedir. Niifusun bu denli artis1
ile etkisi artan kiiresel 1sinma ve iklim degisikliginin olumsuz sonuglar1 karsisinda artan gida ihtiyacini ve
tiiketici talebini karsilamak amaciyla diinya capinda ¢esitli tarimsal yenilikler ile kisa zamanda etkili sonuglara
ulasilmast gerekmektedir. Bu nedenle ¢evrenin olumsuz etkilerine dayanikli ve siirdiiriilebilir tarimsal
faaliyetler, modern bitki 1slah1 metotlarinin benimsenmesi ile yliksek verim ve kalite 6zellikleri barindiran
cesitlerin tarimsal pazarda yer almasi kaginilmaz olacaktir.

Domates gibi diinya tizerinde ekonomik degeri yiiksek ve yaygin kullanima sahip bir bitkinin 1slahinda
modern metotlarin kullanimi (markdr destekli 1slah, genomik seleksiyon, gen diizenleme, yeni nesil dizileme
vb.) domates bitkisinin her gegen gilin artan potansiyeline katki sunmaktadir. Molekiiler ve genetik
teknolojilerin uygulanmasinin yani sira domates bitki 1slahi caligmalarinda 6nemli yer alan fenotipleme ki artik
yiiksek c¢iktili fenotipleme araglart ile genetik ve fenotip iliskisi arasindaki korelasyon goriiniir hale
getirilmistir. Son yillarda istatistik bilimindeki gelismeler neticesinde gelisimi saglanan yapay zeka (makine
O0grenmesi, derin 6grenme gibi) araglar ile genomik ve fenotipik veri analizlerinin etkin bicimde yapilmasi
saglanarak kisa zamanda dogrulanabilir ve kullanilabilir sonuglar ile ¢esit gelistirmenin 6nii agilmistir. Yapay
zeka tabanli sistemlerin kullanimiyla, elit hat se¢ciminin hizlandirilmasi (genomik seleksiyon), ¢esitli iklim
modellerinin kurulumu ile adaptasyon agisindan degerlendirmelerin hizlica yapilmasi, goriintii tabanl
(spektral sensorler, RGB ve termal kameralar, vb.) fenotipleme ile bitkinin biyotik ve abiyotik kosullar
karsindaki durumun degerlendirilmesi, makine &grenmesi algoritmalar1 (karar destek vektorleri, random
forest, yapay sinir aglari, vb.) ile verim ve kalite tahminleri yapilarak sonucunda degisken ¢evre kosullarma

kars1 giiclii genetige ve adaptasyon yetenegine sahip domates cesit gelistirmesi saglanabilecektir.

Domates 1slahinda yapay zeka uygulamalari klasik genetik ve fenotipleme sistemlerinin sinirlarint asarak
hizli ve dogru sekilde domates 1slahiin ve yetistiriciliginin tiim alanlarma entegre olarak programlarin

hedeflenen amaca ulagsmasina olanak taniyacaktir.

Anahtar Kelimeler: Domates, Islah, Dijitallesme, Veri, Yapay Zeka
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SURDURULEBILIR ATIK YONETIMINDE YENi YAKLASIMLAR: TEKNOLOJIK
YENILIKLER VE DONGUSEL STRATEJILER

ILKNUR KUTLAR YAYLALI', ILKNUR GUMUS

1Selguk Universitesi, Ziraat Fakiiltesi, Tarimsal Yapilar ve Sulama Béliimii, Konya, TURKIYE
2Selguk Universitesi, Ziraat Fakiiltesi, Toprak Bilimi ve Bitki Besleme Boliimii, Konya, TURKIYE
nur@selcuk.edu.tr ersoy@selcuk.edu.tr

OZET

Kiiresel atik tiretiminin 2050 yilina kadar yillik 3,8 milyar tona ulagmasi beklenmektedir. Yasanan iklim
degisimleriyle hissedilen kuraklik sonucunda artan su kitlig1 ve kaynaklarin kontrolsiiz ve bilingsiz tiiketimi,
geleneksel dogrusal ekonomi modelinden geri kazanim teknolojilerine gegisi zorunlu kilmaktadir. Bu derleme,
gelecekte toplum gereksinimlerinin karsilanamama tehlikesini gz Oniine alarak, atik yodnetimindeki
yaklasimlari; yeni teknolojilerin gelistirilmesi ve mevcut olanlarin iyilestirilmesi, dongiisel ekonomi stratejileri
ve entegre biyorafineri sistemleri ekseninde degerlendirmektedir. Calisma, yapay zeka (Al) ve makine
ogrenimi (ML) destekli ayiklama teknolojilerinin, atiklarin piroliz yoluyla kimyasal geri doniisiimiini, atik
sularm artilmasimi ve sifir atik hedefli \"Akilli Entegre Biyorafinerilerini\" (SIBs) kapsamli bir sekilde
incelemektedir. Glintimiizde 6zellikle \" Akilli Entegre Biyorafineriler\" (Smart Integrated Biorefineries - SIBs)
kavrami, biyokiitle ve biyo-atiklarin sifir atik hedefiyle enerji ve malzemeye donistiiriilmesinde kilit bir
yaklagim olarak one ¢ikmakta, tarimda yetersiz olan su kaynaklarina alternatif ¢oziimler arasinda olan atik
sularin aritilarak yeniden kullanimi1 cazip hale gelmektedir. Sonug olarak calismada, yapay zeka destekli atik
yoOnetimi ile entegre edilmis ileri geri kazanim sistemlerinin, kiiresel su ve gida krizine kars1 en direngli ¢6ziim
yollarindan biri oldugu vurgulanmus, stirdiiriilebilir atik yonetimine gegisin sadece teknolojik bir giincelleme
degil; dijitallesme, biyoteknoloji ve dongiisel ekonomi prensiplerinin entegre edildigi cok katmanli bir sistem

dontisiimii gerektirdigi tarim acisindan tartisilmistir.

Anahtar Kelimeler: Atik Yonetimi, Biyorafineri, Yapay Zeka, Siirdiirebilirlik
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ABSTRACT

Water scarcity and rising water demand for agriculture are major challenges to food production
sustainability, especially in arid and semi-arid regions. Agriculture is the largest water-consuming sector, and
therefore, efficient and intelligent irrigation techniques have to be implemented to improve water efficiency
without compromising crop productivity. This paper aims to discuss the role of smart irrigation technologies
based on Internet of Things (IoT) and Wireless Sensor Networks (WSN). It offers an overview of a multi-
layered IoT architecture for smart irrigation, and smart irrigation systems which includes perception, network,
platform, and application layers, as well as an analysis of the most important technologies used for sensing,
communication, data analysis, and decision support. The benefits that smart irrigation can offer, such as water
savings, improved crop yield and quality, reduced energy consumption, economic benefits, and environmental
benefits, are considered. Furthermore, the paper also identifies key implementation challenges associated with
[oT- and WSN-based smart irrigation systems, which include their high initial costs, requirement for technical
know-how, issues of interoperability, sensor reliability, and data management constraints. It has been
concluded that application of smart technologies to drip and sprinkler irrigation systems have created high
irrigation efficiency; therefore, implementing areas of these technologies with pressurized irrigation systems
are becoming more widespread day by day. The research clearly showed that IoT- and WSN-based smart
systems are a promising direction towards achieving sustainable water management in agriculture and
contribute directly to the achievement of global sustainability goals. Smart technologies could be applied on
large-scale all farming practices particularly agricultural water management for conservation of water

resources which are vital important especially in water scant regions.

Keywords: Smart Irrigation, [oT, Water Saving, Sustainable Water Management, Environmental Protection
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DETERMINING THE NDVI-YIELD RELATIONSHIPS OF WHEAT GROWN AT
DIFFERENT IRRIGATION LEVELS USING MACHINE LEARNING METHODS
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ABSTRACT

Yield prediction plays a critical role in shaping economic, food security, and logistics strategies for crops
that are of strategic importance to countries. Early yield forecasts enable the estimation of both the quantity
and quality of harvested products prior to harvest, thereby providing early warning capabilities and allowing
timely mitigation of potential problems. For this reason, numerous studies have focused on early yield
prediction. A variety of methods have been employed for yield estimation; however, with recent advances in
artificial intelligence, machine learning—based approaches have enabled yield to be predicted with high
accuracy using multiple parameters.

Vegetation indices are widely used as indicators of plant health and, indirectly, crop yield. Among these
indices, the Normalized Difference Vegetation Index (NDVI) is one of the most commonly used and is strongly
associated with yield. Conventional regression equations can identify relationships between NDVI and yield;
however, in cases involving complex datasets and nonlinear relationships, these equations often fail to produce
reliable results. Owing to their inherent structure, machine learning methods are highly effective at capturing
complex relationships that cannot be identified by traditional regression models.

In this study, NDVI-yield relationships of different wheat cultivars were analyzed at multiple pre-harvest
dates using various machine learning methods. The machine learning techniques employed included Gaussian
Process Regression (GPR), Random Forest (RF), Support Vector Machines (SVM), Extreme Gradient
Boosting (XGB), and Decision Tree (Tree) algorithms. Hyperparameter optimization was performed to
improve the predictive accuracy of the algorithms. According to the results, in the first year of the experiment,
the strongest NDVI-yield relationship was identified 34 days before harvest using the GPR algorithm,
achieving an R? value of 0.95 and an RMSE of 27.78 kg da™'. This was followed by the SVM algorithm with
an R? of 0.89 and the RF algorithm with an R? of 0.85, both predicting yield 34 days before harvest. The
Decision Tree algorithm exhibited the lowest accuracy in the first year, with an R? value of 0.81.

In the first year of the experiment, when meteorological parameters were consistent with long-term
averages, yield predictions based on machine learning algorithms were accurately determined. However, in
the second year, when meteorological parameters deviated from long-term averages and exhibited anomalous
conditions, the performance of the machine learning algorithms declined. In the second year, the NDVI-yield
relationship was best identified by the XGB algorithm 30 days before harvest, with an R? value of 0.48 and an
RMSE of 101.68 kg da™'. The RF algorithm also performed relatively better than the other models, yielding
an R? of 0.37 and an RMSE of 110.67 kg da™'. The remaining models failed to identify a meaningful NDVI-
yield relationship, producing statistically insignificant R? values.

The results of this study indicate that NDVI-based yield predictions using machine learning methods
provide satisfactory results under climatic conditions that do not deviate from long-term averages. However,
under anomalous climatic conditions, relying solely on NDVI is insufficient for reliable yield estimation.
Incorporating additional vegetation indices and physiological parameters is expected to enhance the robustness
and reliability of yield predictions under such conditions.

Keywords: Al Yield Prediction, Wheat, [rrigation
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GUNES ENERJILI 4G GSM DESTEKLI IOT ARI KOVANI iZLEME SiSTEMIi
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OZET

Arn kolonilerinin verimli ve saglikli sekilde yonetilebilmesi i¢cin kovan i¢i kosullarmn siirekli izlenmesi
kritik bir gerekliliktir. Bu caligma kapsaminda, sahada manuel kontrol ihtiyacin1 azaltmak ve aricilarin
kolonileri uzaktan takip edebilmesini saglamak amaciyla gilines enerjisiyle ¢alisan loT tabanli bir akilli izleme
sistemi gelistirilmistir. Tasarlanan yapida sicaklik, nem, agirlik ve ¢evresel verileri 6lgen sensorler NodeMCU
(ESP8266) tabanli kontrol birimine entegre edilmis, elde edilen veriler 4G GSM modem araciligiyla
ThingSpeak bulut platformuna aktarilmistir. Giines paneli ve akii destekli enerji altyapisi sayesinde sistemin
kirsal alanlarda ve elektrik sebekesinden bagimsiz bolgelerde kesintisiz ¢alismasi hedeflenmistir. Gelistirilen
¢oziim ile kovan i¢i mikroklima degisimleri, koloni davranislar1 ve bal iiretim siirecine iligkin veriler anlik
olarak izlenebilmekte, olasi hastalik, stres ve ogul verme gibi durumlara erken miidahale imkani
sunulmaktadir. Bu yoniiyle onerilen sistem, disiik maliyetli ve siirdiiriilebilir bir yaklasim sunarak dijital
aricilik uygulamalariin yayginlastirilmasina katki saglayabilecek nitelikte bir model ortaya koymaktadir.

Anahtar Kelimeler: IoT Tabanli Kovan Izleme, Giines Enerjili Sistemler, Ger¢cek Zamanli Izleme, Koloni Sagligs,
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ABSTRACT

Accurate vegetation cover assessment is vital for monitoring rangeland health and sustainable
management. This study examines the effectiveness of Canopeo, ImageJ, and visual estimates in the semi-arid
rangelands of Konya Province, Tiirkiye. Twelve quadrat images (35 % 35 cm), captured with a standardized
smartphone camera, were used to measure vegetation cover by each method. Statistical analyses, including
ANOVA, correlation, and regression, assessed each method's applicability. Results showed significant
differences among methods (p < 0.05). ImageJ had a weak positive correlation with visual estimates (R? =
0.21), Canopeo had a weak positive correlation with ImageJ (R? = 0.24), and a weak negative correlation was
observed between Canopeo and visual estimates (R> =—0.33). Visual estimation recorded the highest average
cover, followed by ImageJ and Canopeo. The weak correlations highlight the limited accuracy of RGB-based
cover estimates in semi-arid, sparsely vegetated areas. Factors such as vegetation structure, soil-plant color
overlap, and thresholding difficulties impeded digital tools' performance. Visual estimation remains the most
consistent method under such conditions. The findings indicate that RGB digital image analysis requires
careful calibration and may not reliably measure vegetation cover in low-density, high-background
environments typical of dry and semi-arid ecosystems. During summer, RGB applications are less effective in
sampling vegetation in these conditions. To improve digital analysis, better calibration and customized
thresholding are necessary, along with consideration of botanical changes and environmental factors. Future
research should aim to enhance the accuracy and reliability of these methods for assessing vegetation in arid
ecosystems, considering their complex interactions. Incorporating multispectral imaging, standardizing
thresholding routines, and employing machine learning classification could further improve accuracy and

dependability.

Keywords: Vegetation Cover, Canopeo, ImagelJ, Estimation, Arid Ecosystems
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ABSTRACT

Plant tissue culture (PTC) is a key area of modern plant biotechnology which enables the in vitro propagation
of cells, tissues and organs under controlled conditions. The success of regeneration in these studies depended
on the interaction of genotype, components of the culture medium and environmental factors. The optimization
of the culture media composition is one of the most important factors directly affecting the success of PTC
studies. Complex interactions between variables can be explained to a limited extent by traditional optimization
methods. These methods are based on the linear assumptions, which cannot sufficiently explain the complex
and non-linear responses of biological systems and the requirement of high number of trials increases both
time and cost. Recently, hybrid models (ANN-GA, etc.) that combine machine learning (ML) algorithms such
as Artificial Neural Networks (ANN), Random Forests (RF), and Support Vector Machines (SVM), Genetic
Algorithms (GA) have gained much attention. These models have been useful for determining optimal
combinations of hormones and concentrations of nutrients, allowing the simultaneous and multidimensional
analysis of multiple components of culture media in tissue culture studies on different plant species (wheat,
chrysanthemum, walnut and hairless kiwi). The literature reports on the superiority of Al-based methods for
forecasting and optimization over classical ones in terms of shoot numbers and biomass, hyperhydricity rate,
experimental duration and costs. This study highlights the advantages of shifting from the traditional trial-and-
error approaches in PTC to Al-based data-driven and highly accurate culture media optimization models and

aims to provide a contemporary reference platform for researchers in the field.

Keywords: Plant tissue culture, Culture media optimization, Machine learning, Artificial intelligence, Hybrid models
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TURKIYE’DE KIRSAL KALKINMA DESTEKLERI BAGLAMINDA DiJiTAL TARIMIN
YAYGINLASTIRILMASI: KKYDP VE IPARD PROGRAMLARI UZERINE POLITiKA
ANALIZI
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OZET

Tarim sektoriinde dijital doniisiim; hassas tarim uygulamalari, otomasyon sistemleri ve akilli izleme
teknolojileri araciligiyla verimlilik artis1 ve siirdiiriilebilir kaynak kullanimimi miimkiin kilmaktadir. Kiiresel
Olcekte “Tarim 4.0” olarak kavramsallagtirilan bu doniisiim siireci, kirsal kalkinma politikalariyla
biitiinlestiginde bolgesel rekabet giiciinii ve kirsal refahi artirma potansiyeline sahiptir. Tiirkiye’de dijital tarim
yatirimlarinin desteklenmesinde temel aktor, Tarim ve Orman Bakanligi olup, bu ¢ercevede yiiriitiillen Kirsal
Kalkinma Yatirimlarinin Desteklenmesi Programi (KKYDP) ve Avrupa Birligi es finansmanli [PARD
Programi 6ne ¢ikmaktadir. Bu ¢calismada tarimda dijital dontisiimiin KK'YDP ve IPARD programlari iizerinden
mevcut durumu ve politika analizi irdelenmeye calisilacaktir. [PARD programi, Tarim ve Kirsal Kalkinmay1
Destekleme Kurumu (TKDK) araciligryla uygulanmakta olup IPARD I ve IPARD II dénemlerinde toplam
25.000’in tizerinde projeye destek saglanmis ve yaklasik 2 milyar Avro’nun iizerinde hibe tahsisi
gergeklestirilmistir. [IPARD III donemi (2021-2027) kapsaminda biitge artisi ve yesil-dijital doniisiim 6nceligi
dikkat ¢cekmektedir. Program cercevesinde akilli sera otomasyonu, dijital siirii yonetim sistemleri, otomatik
sagim robotlari, sensor destekli sulama altyapilar ve yenilenebilir enerji entegrasyonlar1 %50—-70 araliginda
hibe oranlariyla desteklenmektedir. KK'YDP ise 6zellikle tarimsal makine-ekipman modernizasyonu ve altyap1
yatirimlari {izerinden dijitallesmeyi dolayli bigimde tesvik etmektedir. Onceki uygulama dénemlerinde %50
hibe orani uygulanmis olup, yeni dénemde oran artis1 beklentisi bulunmaktadir. Program kapsaminda GPS
destekli traktor sistemleri, degisken oranli giibreleme makineleri, uzaktan izlenebilir sulama otomasyonlari ve
soguk zincir izleme sistemleri desteklenmistir. 2006-2024 doéneminde yaklagik 17bin yatirim projesine destek
saglanmis ve kirsal alanlarda 6nemli bir sermaye birikimi olusturulmustur. Sonug olarak, KKYDP ve IPARD
programlar1 Tiirkiye’de dijital tarimin yayginlagsmasinda kritik araglar olmakla birlikte, dijital doniistimiin
kirsal kalkinma tizerindeki etkisinin maksimize edilebilmesi i¢in finansal desteklerin yam sira egitim, veri
altyapisi ve orgiitlenme modelleriyle biitiinlesik bir yaklagim gerekmektedir. Dijitallesmenin yalnizca {iretim
artist degil, kirsal bolgelerde siirdiiriilebilir kalkinma ve geng niifusun tarimda tutulmasi agisindan da stratejik

bir kaldirag oldugu degerlendirilmektedir.
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OZET

Kuraklik, iklim degisikliginin etkisiyle siklig1, siiresi ve siddeti giderek artan; tarimsal iiretim ve gida
giivenligi iizerinde ciddi baskilar olusturan en 6nemli ¢evresel stres faktorlerinden biridir. Yagislarin azalmast
ve sicaklik artigina bagli olarak su kaynaklarinin kisitlanmasi, bitkilerde fotosentez oraninin diismesine,
bliylime ve gelismenin yavaslamasina, besin aliminin azalmasina ve sonug olarak dnemli verim kayiplarina
neden olmaktadir. Bu nedenle, kuraklik stresine dayanikli bitki yetistiriciligi yaklagimlarinin gelistirilmesi
glinlimiiz tarim1 agisindan stratejik bir gereklilik haline gelmistir. Bu ¢calismada, kuraklik kosullarinda bitkisel
iretimin siirdiiriilebilirligini artirmaya yonelik geleneksel ve yeni yaklagimlar biitlinciil bir ¢ergevede ele
almmistir. Geleneksel uygulamalar kapsaminda; uygun sulama yontemlerinin se¢imi, kuru tarim teknikleri,
nadas uygulamasi, geleneksel tohum kullanimi, toprak igsleme yontemleri, mal¢lama (organik ortiileme), riizgar
kiranlar olusturma, ahir giibresi kullanimi ile erken veya ge¢ ekim uygulamalari degerlendirilmistir. Bu
yontemlerin, toprak neminin korunmasi, buharlasma kayiplariin azaltilmasi ve bitkilerin su stresine karsi
dayanikliliginin artirllmasinda 6nemli katkilar sagladigi goriilmektedir. Bununla birlikte, artan kuraklik baskisi
modern tarim teknolojilerinin kullanimini zorunlu kilmaktadir. Hassas (akilli) tarim teknolojileri, damlama ve
akilli sulama sistemleri ile su kullanim etkinligi artirilmakta; ileri 1slah teknikleri (markor destekli seleksiyon,
genomik se¢im), gen diizenleme teknolojileri (CRISPR/Cas9) ve transgenik bitki gelistirme ¢alismalari
sayesinde kurakliga dayanikli ¢esitlerin gelistirilmesi hiz kazanmaktadir. Yiiksek ¢oziiniirliiklii fenotipleme
sistemleri, yapay zeka ve biiyiik veri analizleri, mikrobiyal uygulamalar, toprak su tutma kapasitesini artirici
uygulamalar ile kontrollii ortam ve dikey tarim sistemleri ise bu siiregleri destekleyen tamamlayici yaklagimlar
olarak 6ne ¢ikmaktadir. Sonug olarak, kuraklik stresine dayanikli bitki yetistiriciliginde basari; geleneksel
tarimsal uygulamalar ile modern teknolojik ve biyoteknolojik yaklagimlarin entegre edilmesine baglidir. Bu
biitiinlesik yaklagim, iklim degisikligine uyumlu, su kaynaklarini koruyan ve siirdiiriilebilir tarimsal iiretim

sistemlerinin gelistirilmesi agisindan kritik dneme sahiptir.
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ABSTRACT

Weeds are among the most significant problems encountered in agricultural production. Due to their high
competitiveness, they compete with cultivated crops for essential resources such as water, sunlight, and
nutrients, leading to yield and quality losses. In addition, they host various pests and diseases, further
increasing crop losses. Throughout history, mechanical, physical, biological, and chemical methods have been
used to control weeds. Among these, chemical control has been the most widely preferred method due to its
practicality in terms of labor and cost. However, the incorrect, intensive, and repeated use of herbicides has
led to serious ecological problems such as soil and water contamination, increased environmental pollution,
reduced soil fertility, damage to non-target organisms. Chemical control has also led to an increase in
herbicide-resistant weed populations. These negative consequences have made it necessary to develop
technology and innovation-based approaches for sustainable weed management. Advances in computer
technologies, artificial intelligence, automation, and robotic systems enable the precise, early, and accurate
detection and control of weeds. Thus, current technologies used in weed control not only provide solutions to
the weed problem but also form the basis of future sustainable, environmentally friendly, and highly efficient
agricultural systems. This article describes methods for addressing weed problems in the field, including
unmanned aerial vehicles (UAVs) and image processing techniques for weed detection, robotic systems for
selective herbicide application, height-based discrimination with ultrasonic sensors, physical weed destruction
with laser systems, automatic steering to reduce overlap during spraying, heat and radiation application to
weed seeds during harvesting, molecular-level herbicide resistance analysis with omics technologies, and
machine learning-based weed classification methods, all in contrast to traditional methods. As a result, these
technologies make it possible to detect weeds early, accurately, and precisely. This will reduce unnecessary

herbicide use, lower herbicide costs, and significantly contribute to protecting ecosystem health.

Keywords: Weed, Control, Crop Plant, Technology, Sustainable Agriculture
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ABSTRACT

This study operationalizes search engine data as a proxy for microeconomic value to analyze consumer
behavior in agricultural e-commerce. To our knowledge, it represents one of the first quantitative analyses of
this type within the domain. The objective is to evaluate the economic value—measured by Cost-Per-Click
(CPC)—and decision-making mechanisms underlying digital search intents for olive oil. The methodology
utilizes 12 months of Google Ads data comprising 2,025 unique search queries. The analysis integrates
Broder’s intent taxonomy, Kahneman’s Dual-Process Theory, and Auction Theory. Results indicate two
primary behavioral clusters: (1) the “Price-focused” group (Red Ocean), which operates under System 1
(heuristic) thinking and prioritizes immediate transactions with limited value creation; and (2) the “Quality-
focused” group (Blue Ocean), which engages in System 2 (analytical) processing. Crucially, statistical analysis
reveals that these high-intent queries do not command a significant cost premium compared to price-focused
queries, indicating a market pricing inefficiency. Consequently, the study suggests that producers should pivot
from price competition to educational content strategies. Targeting the evaluation phase offers a cost-effective

pathway to capture high-value market segments.
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ABSTRACT

Accurate detection of crop planting type is essential for optimizing agricultural resource allocation and
guiding planting decisions. Despite the widespread application of multi-temporal and multi-source remote
sensing data with single-model classifiers, such approaches still suffer from redundant information and limited
multiple crops classification accuracy. To address this issue, this study proposed a novel feature optimization
algorithm RF S, which integrates ReliefF and Spearman correlation coefficient, and designed ensemble
learning networks for the multiple crops recognition. Firstly, we evaluated the detection performance of six
feature combinations generated from Sentinel-1 synthetic aperture radar (SAR) and Sentinel-2 multispectral
imager (MSI) data, including NDVI, VV, VH, NDVI+VV, NDVI+VH, and NDVI+VV+VH. Secondly, the
RF S algorithm was designed to identify the optimal feature subset based on the best combination. Finally,
we proposed three deep learning (DL) models using the optimal features as inputs: Convolutional Neural
Network-Long Short-Term Memory (CNN-LSTM), Bidirectional Long Short-Term Memory (BiLSTM) and
Bidirectional Gated Recurrent Unit (BiGRU). Based on these models, four novel ensemble models (i.e.,
CLBG, CLBL, BLBG, and CLBB) were constructed for the multiple crops classification with 10 m high spatial
resolution in Shangdong Province of China. The results showed that the optimal features screened by RF_S
further improved crops classification accuracy. The CLBG and CLBB models achieve higher accuracies
(95.33% and 94.39%, respectively) compared with those single models. Furthermore, the estimated areas of
winter wheat and maize showed strong agreement with statistical records, with the coefficients of
determination (R?) 0f 0.91 and 0.86 for CLBG, and 0.91 and 0.85 for CLBB. Our study highlights the potential

of proposed model for multiple crops classification over a large-scale.

Keywords: Digital Agriculture, Artificial Intelligence, Smart Farming, Multiple Crops Detection, Remote Sensing

Information
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ABSTRACT

Accurately pre-season yield prediction is critical for the smart farming and agricultural sustainability. This
study proposes a spatiotemporal dynamic fusion framework, achieving high-confidence pre-season crop yield
predictions 12 months in advance of harvest. We compiled multi-source datasets comprising, remote sensing
(RS), climate and environmental variables, and historical yields in typical rice planting area of Yangtze River
Delta from 2005 to 2020, and constructed five historical window strategies as input features for spatiotemporal
fusion model. Meanwhile, by integrating attention mechanisms, long short-term memory networks (LSTM),
multilayer perceptrons (MLP), and self-learning dynamic graph neural networks (GNNs), an innovative
multivariate dynamic learning model (A-LM-GNN) is proposed for pre-season yield prediction. The results
show that 1) Compared to sub-models and alternative models, the A-LM-GNN model consistently performs
best across all historical windows. Notably, the SIY-PRE preseason window (RMSE=649.32 kg ha-1,
R2=0.70), and the M3Y-ANN annual window (RMSE=624.71 kg ha-1, R2=0.72) shows comparable
performance, with the S1Y-PRE demonstrating enhanced stability. 2) Contribution weights reveal the
dominant roles of LSTM-Clim (40%) and LSTM-RS (39.9%), highlighting the primary influence of climate
and RS information on yield prediction. 3) The model’s physical interpretability is improved by integrating
attention mechanisms and self-learning dynamic GNNs. The dominant RS, climate, and environmental
variables were identified, and adjacency structures in the GNN showed year-to-year variation. 4) An upward
trend in rice yield was observed from 2010 to 2015, followed by negative growth during 2015-2020, especially
in Anhui Province. The novel pre-season yield prediction model in our study provides a robust framework for
yield early forcasting, effectively improving the timeliness of policy response and food security management,

and highlights the new paradigms and methodological support for digital agriculture research fields.

Keywords: Artificial Intelligence, Crop Yield Prediction, Spatiotemporal Information Fusion, Smart Farming, Digital

Agriculture
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OZET

Gelisen bilisim teknolojileri ile biitiinlesmis yeni dijital araclar, alana ait yiiksek kapasitede veriye erisimi
elde edilebilir kilmistir. Buna bagli olarak verilerin etkin bir sekilde kullanilmasinda bu araglarin rol oynamasi
ozellikle tarim sektoriinde kritik bir unsur olmaktadir. Nitekim giinlimiizde tarimsal amach dijital
yaklagimlarin benimsenmesi arazi yonetim stratejileri bakimindan biiyiik 6nem arz etmektedir. Bu alanlarin
basinda topraklarin olusum siireci bakimindan mevcut durumlarinin belirlenmesi ve bagimsiz olarak
siiflandirilmasi adma dijital toprak etiit ve haritalama (DTH) caligmalar1 son on yilda ivme kazanmustir.
Geleneksel yontemde ele alinan seri kavrami yonetimsel agidan yoruma olanak tanimamasi sebebiyle dijital
yontemde yeni kavramlarin dogusuna yon vermistir. Dijital yaklagim, toprak biliminde geleneksel ve 6znel
\"zihinsel pedolojik modellerden\", veri temelli daha nicel modelleme ve siniflandirmada mekéansal tahmin
odakl1 bir yonteme gecisi temsil eden koklii bir paradigmayi ifade etmektedir. Bu disiplin, toprak gesitliliginin
mekansal degiskenligini gelismis tahmin algoritmalari ve jeo-uzamsal gevresel degiskenler araciligiyla
belirlemeyi amaglamaktadir. Geleneksel yontemlerin aksine DTH, yalnizca tahmine odaklanmaz; ayni
zamanda belirsizlik yonetimini siirece dahil ederek sonuglari objektif, tekrarlanabilir ve dinamik bir yapida
sunmaktadir. Bu arastirma, DTH'nin metodolojik temellerini, en giincel algoritmik yaklasimlar1 ve ulusal-yerel
caligmalardaki basarilarini genis bir perspektifle incelemistir. Toprak haritalamadaki bu doniisiim yalnizca
tarimsal planlama ve arazi degerlendirme konulariyla sinirli kalmayip, siirdiiriilebilir arazi yonetimi, ¢evresel

izleme ve karar destek sistemleri gibi kritik uygulama alanlarinda da temel bir rol oynamaktadir.

Anahtar Kelimeler: Dijital Toprak Etiit Ve Haritalama, Makine Ogrenimi, Pedojenon
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OZET

Tarim sektoriinde verimliligin artirilmas1 ve kaynaklarin daha etkin kullanilmasi amaciyla dijital
teknolojilerin kullanimi giderek 6nem kazanmaktadir. Ozellikle Nesnelerin interneti (IoT) tabanl ¢oziimler,
tarimsal alanlardan ger¢ek zamanli veri toplanmasini ve bu verilerin analiz edilerek karar siireglerine entegre
edilmesini miimkiin kilmaktadir. Bu ¢alismada, akilli tarim uygulamalar i¢in [oT tabanh ger¢ek zamanli bir
karar destek sistemi onerilmektedir. Onerilen sistem, tarim alanina yerlestirilen sensér diigiimleri araciligiyla
toprak nemi, sicaklik, ortam nemi ve benzeri ¢evresel parametrelerin siirekli olarak izlenmesini saglamaktadir.

Sistem mimarisinde diigiik gii¢ tiiketimi ve genis kapsama alani avantaji sunan LoRaWAN haberlesme
altyapisi kullanilmistir. Sensorlerden elde edilen veriler LoORaWAN agi1 iizerinden ag gegidine iletilmekte,
ardindan bulut tabanli bir veri igleme platformunda analiz edilmektedir. Bu ¢alisma kapsaminda, ZenoSmart
IoT altyapisi referans alinarak gelistirilen sistemde veri toplama, mesaj iletimi ve cihaz yonetimi siiregleri
entegre bir yapi icerisinde ele alinmigtir. Elde edilen veriler gergek zamanli olarak islenmekte ve kullanici

araylzii lizerinden gorsellestirilerek ¢iftcilere anlamli bilgiler sunulmaktadir.

Onerilen karar destek sistemi sayesinde tarimsal iiretimde sulama zamanlamasi, cevresel kosullarin takibi
ve kaynak kullaniminin optimize edilmesi miimkiin hale gelmektedir. Boylece hem su ve enerji tiiketiminin
azaltilmasi hem de tirlin verimliliginin artirilmasi hedeflenmektedir. Calisma sonucunda IoT ve LoRaWAN
tabanli akilli tarim sistemlerinin, genis alanli tarim uygulamalarinda diisikk maliyetli ve Ol¢eklenebilir

cozlimler sunarak tarimsal iiretimde dijital doniisiime 6nemli katkilar saglayabilecegi degerlendirilmektedir.

Anahtar Kelimeler: IoT, LoRaWAN, Akilli Tarim, Karar Destek Sistemleri
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OZET

Zararl1 bocekler, tarimsal iiretimde verim ve kalite kayiplarina yol agcan baslica biyotik stres faktdrlerinden
biridir. Geleneksel izleme yontemleri ¢ogunlukla arazi gézlemlerine dayanmakta olup zaman alic1 ve is giicii
gerektirmektedir. Bu durum, miidahale zamanlamasinda gecikmelere ve gereksiz pestisit kullanimina neden
olmaktadir. Dijital tarim teknolojilerindeki gelismeler, zararli izleme siireglerini daha hizli, hassas ve veri
temelli yiiritmeye olanak saglamaktadir. Bu ¢aligmada, yapay zeka (Artificial Intelligence, Al) tabanli goriintii
isleme algoritmalart ile sensor destekli [oT (Internet of Things) sistemlerinin tarimsal zararli izleme siireclerine
entegrasyonu ele alinmistir. Derin 6grenme modelleri, bocek tiirlerinin otomatik tanilanmasi ve popiilasyon
yogunluklarinin belirlenmesinde etkin sekilde kullanilmaktadir. Ayrica sicaklik, nem ve diger cevresel
parametrelerin sisteme dahil edilmesi, erken uyari mekanizmalarmin gelistirilmesini desteklemektedir.
Literatiir bulgulari, dijital entomoloji uygulamalarinin ekonomik zarar esiginin dogru belirlenmesine yardimci
oldugunu ve miidahale zamanlamasini optimize ederek pestisit kullanimini azaltabilecegini gdstermektedir.
Sonug olarak, Al ve IoT tabanli izleme sistemleri, Entegre Zararli Yonetimi (IPM) stratejilerinin etkinligini
artirmakta ve siirdiiriilebilir tarimsal tiretimde karar destek mekanizmalarinin gelistirilmesi i¢in giiglii bir temel

sunmaktadir.

Anahtar Kelimeler: Dijital Tarim, Yapay Zeka, loT, Zararli Bocek izleme, Entegre Zararli Yénetimi
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OZET

Pek cok bitkide verim ve kaliteyi ciddi sekilde sinirlayan toprak kokenli patojenlerden biri olan
Rhizoctonia solani’ye karsi miicadelede, Trichoderma tiirleri en 6nemli potansiyel fungal biyolojik kontrol
ajanlaridir. Bu calisma bitkilerin erken gelisim evresinde ¢ikis Oncesi ¢cokerten seklinde zarara neden olan
Rhizoctonia solani etmenine karsi etkili biyokontrol ajant Trichoderma spp’ini elde etmek amaciyla 2022-
2024 yillarinda yiiriitilmiistiir. Topraktan tuzaklama yontemiyle elde edilen Trichoderma izolatlarimin R.
solani kaynakli ¢ikis dncesi ¢okerten hastaligina etkisini belirlemek i¢in model bitki olarak domates (Solanum
lycopersicum L.) ve fasulye (Phaseolus vulgaris L.) se¢ilmistir. Topraktan tuzaklama yontemiyle elde edilen
35 adet Trichoderma spp.izolati in vitro da dual kiiltiir testleri ile patojeni baskilama ve hiperparazitlik
ozelliklerine gore degerlendirilerek etkili bulunan 12 Trichoderma spp. izolatt molekiiler olarak
tanimlanmigtir. Buna gore, in vitro kosullarda T. harzianum olarak belirlenen alt1 izolat, dort T. virens izolati
ve bir T. ivoriense izolati hem domates hem de fasulyeden izole edilen R. solani’nin miselyal gelisimini
tamamen engellemistir. T. citrinoviride KAF 1b izolati domatesten izole edilen R.solani izolatina karsi ¢ok
kuvvetli hiperparazitik etki gdosterirken, fasulyeden izole edilen R.solani izolatina karsi ise kuvvetli
hiperparazitik etki gostermistir.

In vivo saksi denemelerinde, domateste R. solani’ye kars1 Trichoderma spp. izolatlarmin etkililik oranlari
%8,4-94,45 arasinda degismis olup, en yiiksek etki T. ivoriense KAF 5b izolatinda gézlenmistir. Fasulyede
ise R.solani’nin neden oldugu c¢okerten hastaligina karst Trichoderma spp. izolatlarinin etkililik oranlari
%2,95-55,56 arasinda olup, en yiiksek etki T. harzianum 6.1B izolatinda goriilmiistiir. Elde edilen sonuglar,
ozellikle T. harzianum olmak {izere farkli Trichoderma tiirlerinin R. solani’ye karsi gliglii biyokontrol
potansiyeline sahip oldugunu ve biyolojik miicadele programlarinda kullanilabilecegini gostermektedir.
Ayrica, literatiirde sinirli ¢alisilmig olan T. ivoriense tiirii, biyolojik miicadelede potansiyel bir biokontrol ajani

aday1 olarak one ¢ikmaktadir.

Anahtar Kelimeler: Cikis Oncesi Cokerten, Rhizoctonia Solani, Biyolojik Miicadele, Trichoderma
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ABSTRACT

Climate change is one of the most comprehensive ecological transformations facing agricultural
production systems, creating new risks to food security by directly affecting agricultural ecosystems. Weeds
are among the biological indicators that respond most rapidly to this transformation. Weeds are plant species
that cause yield and quality losses by competing with crops for essential resources such as water, light, and
nutrients. Among these, invasive weeds are considered one of the plant groups most responsive to climate
change due to their rapid adaptation capabilities, high seed yields, and resilience to stress conditions. Increasing
temperatures, irregular precipitation regimes, rising CO: concentrations, and the increasing frequency of
extreme climate events expand the distribution areas of invasive weed species and prolong their growing
seasons. In Turkey, which is in the Mediterranean Basin and where average temperatures have increased by
1.4°C over the last 50 years, distinct shifts in the geographical distribution of invasive species are observed,
exacerbated by drought stress. Projections made with species distribution models (SDMs) such as MaxEnt and
CLIMEX predict the spread of these species to critical agricultural basins such as Central Anatolia and the
Black Sea region; these results are further supported by current field data. This process threatens agricultural
productivity by both increasing competitive pressure on crops and diminishing the efficacy of existing control
methods. Current climate stress reduces the effectiveness of systemic herbicides by altering the leaf anatomy
of weeds and activating detoxification enzymes, thereby accelerating the evolution of chemical resistance. This
scenario demonstrates that conventional chemical control methods are beginning to lose their long-term
sustainability. In this study, innovative strategies developed within the framework of Integrated Weed
Management (IWM) to adapt to changing climatic conditions are evaluated. In alignment with Tiirkiye's 2053
Net Zero Emission and pesticide reduction targets, the implementation of drone and sensor-based early
warning systems in agricultural areas, biological control utilizing local isolates resilient to extreme temperature
fluctuations, and the promotion of ecosystem-based cultural measures (such as cover crops and conservation
tillage) are presented as fundamental solutions.

Keywords: Climate Change, Weed, Distribution, Control, Strategy, Digital Agriculture
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OZET

Toprak organik karbonu (TOK), topragin islevselliginin ve kalitesinin belirlenmesinde kritik bir gosterge
olup ayni zamanda sera gazi emisyonlarinin dengelenmesinde dnemli bir rol oynamaktadir. Ancak TOK’un
dinamik olarak izlenmesi ve dogru bi¢imde tahmin edilmesi hem geleneksel yontemlerin karmasikligi hem de
cevresel degiskenlerin yiiksek mekansal ve zamansal farkliligi nedeniyle oldukga giictiir. TOK stokunun
hesaplanabilmesi i¢in laboratuvar ortaminda toprak organik maddesi (TOM), toprak nemi ve toprak agirligi
gibi ¢esitli parametrelerin 6lgiilmesi gerekmektedir. Bu siire¢ ise zaman alici, maliyetli ve genis alanlar i¢in
uygulanmasi zor bir yontemdir. Son yillarda iklim degisikligi, arazi verimliligi ve kiiresel gida giivenligi
konularmin énem kazanmasiyla birlikte, toprak karbonunun uzaktan algilama teknikleriyle belirlenmesi bilim
insanlar1, politika yapicilar ve arazi yoneticileri i¢in 6ncelikli arastirma alanlarindan biri haline gelmistir. Bu
baglamda hiperspektral goriintiileme, toprak karbonu ve azot gibi elementlerin tahmininde umut vadeden bir
alternatif olarak one ¢ikmaktadir. Goriiniir ve yakin kizilotesi (Vis—NIR) spektral bantlarin, SOC ile iliskili
toprak 6zelliklerinin hizli, dogru ve maliyet etkin bigimde tahmin edilmesine olanak sagladigi bircok calismada
ortaya konmustur. Ayrica hava platformlarindan elde edilen hiperspektral goriintiiler, yliksek uzamsal
coziiniirlikkleri sayesinde dijital toprak haritalama c¢aligmalarinda degerli bir veri kaynagi sunmaktadir.
Hiperspektral verilere dayali TOK tahmini; genis alanlarda hizli veri toplama, mekansal siireklilik saglama ve
saha caligmalarini azaltma gibi 6nemli avantajlara sahiptir. Tarim arazilerindeki toprak organik karbonunun
dogru ve diizenli bigimde izlenmesi hem kiiresel gida glivenliginin saglanmasi1 hem de sera etkisinin azaltilmasi
acisindan kritik dneme sahiptir. Bu nedenle hiperspektral veriler kullanilarak TOK’un yiiksek dogrulukla
tahmin edilmesi, tarimsal karbon havuzlarinin dinamik takibi i¢in gereklidir. Bu derleme g¢aligmasinda,
hiperspektral goriintiiler kullanilarak toprak organik karbonunun tespitine yonelik mevcut literatiir biitiinciil
bir yaklasimla ele alinmakta; yontemin avantajlari, simirliliklar ve gelecekteki arastirma egilimleri kapsamli

bicimde degerlendirilmektedir.

Anahtar Kelimeler: Toprak Organik Karbonu (TOK), Hiperspektral Goriintiileme, Uzaktan Algilama, Dijital Toprak

Haritalama, Siirdiiriilebilir Arazi YOnetimi
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ABSTRACT

The relevance of this study is due to the insufficient knowledge of agricultural organizations' awareness
and readiness to implement Big Data analytics technologies, as well as the risks of technological lag and
reduced competitiveness in the context of the digital transformation of the agro-industrial complex. The
objective of this study is to identify organizational and managerial barriers and assess the readiness of
agricultural sector entities in the Middle Urals to implement Big Data analytics technologies. The research
methods include a historical, genetic, and retrospective analysis of the evolution of approaches to data
collection and processing in domestic agriculture, a questionnaire (N=44), and in-depth interviews (N=7) with
agricultural organization managers, representatives of government bodies, the scientific community, and
industry associations in the Sverdlovsk Region. A superficial and nominal level of awareness of big data
technologies among managers was revealed: despite a formal familiarity with the terminology, a substantive
understanding of the concept is absent. A systemic gap was identified between declared automation indicators
(up to 24.8%) and the actual prevalence of paper (43.2%) and oral (25.0%) reports. Key organizational and
managerial barriers include the lack of systemic automation, personnel shortages, duplication of reporting in
disparate Federal State Information Systems (FGIS), and a deepening digital divide (78% of large holdings
use GIS analytics versus 12% of small businesses). A phenomenon of an \"instrumental-illusory\"
understanding of digitalization was documented, creating risks of inadequate strategic planning. Technological
modernization without addressing institutional issues—personnel training, system compatibility, and data
continuity—does not guarantee management effectiveness. The need for differentiated government support
measures based on the actual level of digital maturity of farms, the development of practical training programs,
simplified integration between Federal State Information Systems (FGIS), and special attention to the

development of communications infrastructure in rural areas is substantiated.

Keywords: Big Data, Agriculture, Organizational And Managerial Aspects, Digitalization, FGIS, Awareness,

Implementation Barriers, Sverdlovsk Oblast, Historical Evolution, Institutional Issues
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ABSTRACT

The relevance of this study stems from the need to understand the processes of technological
modernization in agriculture in the context of external economic restrictions, as well as the insufficient
knowledge of the actual scale and consequences of robotics implementation in the Russian agricultural sector.
The objective of the study is to comprehensively analyze the process of robotics implementation in agriculture
in the Russian Federation, identify the main stages and patterns of this process, and assess the structural
changes caused by external economic restrictions in 2022. The research methods include a retrospective time
series analysis (2006-2026), cross-verification of open-source data, a comparative microeconomic analysis of
farm indicators in the Sverdlovsk region, and a geographic analysis of the distribution of robotics across the
constituent entities of the Russian Federation. It was found that robotics is used primarily in dairy farming
(610 verified units) and is 84% formed by robots from two foreign suppliers, which has led to a critical
dependence of the industry on imported technologies. The following development stages were identified: pilot
(2006-2011), volatile growth (2012-2021), crisis (2022-2024) with zero new deployments, and post-sanctions
(from 2025), characterized by isolated deliveries of domestic robots and alternative imports. Regional
unevenness in robot deployment was recorded, with the Kaluga Region (103 robots), Tatarstan (79), and
Vologda Region (59) leading the way. A significant portion of regions in the South, Siberia, and the Far East
are virtually untouched by robotization. Microeconomic analysis demonstrated a twofold reduction in labor
intensity and an increase in labor productivity on robotic farms, while equipment depreciation provides
investment resources for upgrades. Further development of the industry requires scaling up domestic

production and effective service support for the existing fleet.

Keywords: Agricultural Robotics, Milking Robots, Dairy Farming, Import Substitution, Sanctions Restrictions,
Economic Efficiency, Regional Differentiation, Middle Urals
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ABSTRACT

This study investigated the effect of filtration pore size on the fuel properties of biodiesel produced from
soybean crude oil (SCO). Biodiesel was first obtained from SCO using the transesterification method. The
produced soybean crude oil biodiesel (SCOB) was used directly without initial filtration. The fatty acid
composition of the samples was analyzed using gas chromatography—mass spectrometry (GC/MS), and the
chromatograms provided detailed information about the chemical structure of the fuel. After production, the
unfiltered biodiesel was filtered step by step using filters with different pore sizes: 20 um, 12 pm, 8 pm, 4 pm,
and 0.45 pum. The physical and chemical properties of the unfiltered and filtered SCOB samples were then
compared. Within the scope of the study, key physicochemical properties such as density, kinematic viscosity,
calorific value, flash point, color parameters (L*, a*, b*, ASTM), and water content were examined. The results
showed that filtration had limited but measurable effects on density and kinematic viscosity. However, as the
pore size decreased, both the flash point and calorific value increased. A significant reduction was observed in
color parameters, especially in the a* and b* values, indicating improved clarity and purity. ASTM color values
remained unchanged. The decrease in pore size also reduced sediment formation and enhanced the physical
purity of the biodiesel.

Quadratic RSM models developed in line with the non-linear trends observed in the raw data were found
to be significant with high fit coefficients (R? = 89—96%) and lack-of-fit tests confirmed the adequacy of the
model. Multi-objective optimisation results indicated that the optimum filtration level providing maximum
energy content and combustion safety with minimum viscosity simultaneously was 0.45 pm (composite
desirability = 0.95). The study demonstrates that biodiesel purification processes can be effectively developed
using digital modelling and optimisation approaches, providing a robust decision support infrastructure for

sustainable fuel production within the scope of digital agriculture technologies.

Keywords: Soybean Oil, Biodiesel, Filtration, Fuel Properties, Response Surface Methodology
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MACHINE LEARNING APPROACHES IN EROSION CONTROL AND PREDICTION:
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ABSTRACT

The increasing global population, climate change, and improper land use bring about critical
environmental issues such as soil erosion, land degradation, and loss of agricultural productivity. Accurate
prediction of erosion is vital for sustainable agricultural management and environmental planning.
Traditionally used empirical physical models, such as USLE, RUSLE, and WEPP, often fall short of capturing
complex environmental interactions and regional heterogeneities, despite being based on fundamental factors
like precipitation, soil properties, and slope.

In recent years, with the rise of remote sensing technologies and open-access climate datasets, machine
learning (ML) methods have emerged as a prominent alternative in erosion research. Machine learning
algorithms can provide high-accuracy predictions by analyzing multidimensional and complex datasets,
including topography, soil properties, climate data, and vegetation indices (NDVI).

Within the scope of this study, primary machine learning algorithms such as Random Forest (RF),
Artificial Neural Networks (ANN), Support Vector Machines (SVM), and Gradient Boosting (GB), used in
predicting water erosion, wind erosion, and runoff/gully erosion, along with their performances in the
literature, were examined. The literature review demonstrates that ML-based models exhibit superior
performance compared to classical methods, particularly due to their ability to model non-linear relationships.
Furthermore, the integration of ML models with Geographic Information Systems (GIS) and Remote Sensing
(RS) enables the creation of high-resolution maps of erosion-prone areas and the planning of strategic soil
conservation measures. Consequently, machine learning approaches are considered powerful decision-support

tools in erosion control and natural resource management processes.

Keywords: Soil Erosion, Machine Learning, Prediction Models, Random Forest, Remote Sensing, Erosion Control
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A NEW APPROACH IN EROSION CONTROL: THE ROLE OF ION-SELECTIVE
SENSORS IN MICROALGAE GROWTH
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ABSTRACT

Today, the increasing risk of erosion due to climate change and improper land use necessitates sustainable
soil management strategies. Among biological approaches emerging as alternatives to traditional erosion
control methods, microorganisms, such as microalgae (Chlorella vulgaris, etc.), play a critical role. Microalgae
create a biological shield against surface runoff and wind erosion by increasing soil aggregate stability through

the extracellular polymeric substances (EPS) they secrete.

The integration of these biological remediation processes into the 'Digital Agriculture' ecosystem is
essential for optimizing application efficiency. During the cultivation of microalgae in laboratory or field-scale
bioreactors for erosion control purposes, precise monitoring of nutrient elements (nitrogen, phosphorus,
potassium, etc.) in the growth medium is required. At this point, 'Ton-Selective Sensors' (ISE) offer the
possibility of real-time and continuous monitoring of ion concentrations in the microalgae growth

environment.

Within the scope of this study, the use of ion-selective sensors in digital monitoring systems to increase
the biomass productivity of microalgae used in erosion control is discussed in theoretical dimensions. The
transfer of data obtained via sensors to Internet of Things (IoT) platforms allows for the dynamic management
of nutrient needs in microalgae cultures and ensures the production of the highest quality biological material
for erosion control. Consequently, combining ion-selective sensor technology with microorganism-based
erosion control is considered one of the most innovative solutions offered by digitalization in agriculture for

environmental sustainability.

Keywords: Digital Agriculture, lon-Selective Sensors, Microalgae, Erosion Control, IoT
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ECOLOGICAL RiSK ASSESSMENT OF PHARMACEUTICAL RESIDUES IN TREATED
WASTEWATER REUSE FOR AGRICULTURAL IRRIGATION: A CASE STUDY IN
KONYA, TURKIYE
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ABSTRACT

The use of treated wastewater (TW) for agricultural irrigation, particularly in water-stressed regions, is a
critical issue for sustainable agriculture. However, given the adverse environmental and human health effects
of contaminants of emerging concern (CECs) present in TW, their potential entry into the food chain via
agricultural irrigation has become a significant global concern. In this study, a large-scale wastewater treatment
plant (WWTP) in Konya, whose effluent has been used for agricultural irrigation by farmers for many years,
was examined during the intensive irrigation period (summer season) for two primary objectives. The study
(i) evaluated the total removal efficiencies of 16 pharmaceutically active compounds (PhACs), one of the most
critical subgroups of CECs, across four therapeutic classes (antibiotics, nonsteroidal anti-inflammatory drugs,
antiepileptic drugs, and nerve stimulants) in the plant and (ii) assessed the ecological risks associated with
pharmaceutical residues in the TW. In raw wastewater of the WWTP, pharmaceutical concentrations ranged
from <10 ng/L (erythromycin, metronidazole, and clindamycin) to about 93.8 ug/L (caffeine). Concurrently,
overall removal efficiencies for the target compounds in the WWTP varied widely, ranging from negative
removal (<—551.0% for metronidazole) to near-complete elimination (>99.9% for paracetamol, naproxen,
caffeine, and nicotine). The ecological risks of PhACs were evaluated using risk quotients (RQs) derived from
their maximum measured concentrations in TW during the sampling campaigns. The calculated RQ values
indicate that diclofenac (11.3) poses the highest ecological risk to surface waters and organisms across trophic
levels (e.g., algae, invertebrates, and fish), followed by azithromycin (6.2), sulfamethoxazole (4.2),
clarithromycin (1.2), and ciprofloxacin (1.1). These risks highlight the need to integrate effective treatment
technologies into WWTPs to mitigate CEC-related risks, including those associated with pharmaceuticals,
thereby ensuring the safer use of TW in agricultural irrigation and preventing the transfer of CECs into the

food chain.

Keywords: Agricultural Irrigation, Contaminants Of Emerging Concern, Pharmaceuticals, Wastewater Reuse,

Wastewater Treatment Plant, Water Scarcity
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KHALID HUSSAIN', ERDOGAN ESREF HAKKI’, AYESHA ILYAS’, SAIT GEZGIN*
'Department of Agronomy, University of Agriculture Faisalabad, Faisalabad, PAKISTAN
>Department of Soil Science and Plant Nutrition, Selguk University, Konya, TURKIYE
sDepartment of Soil Science and Plant Nutrition, Selguk University, Konya, TURKIYE
“‘Department of Soil Science and Plant Nutrition, Selguk University, Konya, TURKIYE
'khalid.hussain@selcuk.edu.tr *echakki@selcuk.edu.tr 3248146001003 @ogr.selcuk.edu.tr “sgezgin@selcuk.edu.tr

ABSTRACT

Climate change is posing a significant threat to global food security, particularly through its adverse effects
on soil fertility and crop productivity. In this context, Artificial Intelligence (Al)-enabled decision support
systems (DSS) offer promising solutions for optimizing crop management under changing climatic conditions.
This study integrates advanced crop simulation models, DSSAT and APSIM, as decision support system tools
for climate change impact assessment and adaptation strategies development for sustainable rice and wheat
production. Field experiments conducted over two growing seasons (2017-2019) with varying nitrogen levels
and transplanting/sowing dates on grain yield (GY) and biological yield (BY) of rice and wheat crops.
Furthermore, future climate scenarios were simulated, incorporating a 1.5 °C increase in temperature and
atmospheric CO: concentration of 510 ppm, to quantify potential yield impacts under future climatic condition
and identify adaptive strategies to cope with negative impacts of climate change on crop productivity. Model
performance was satisfactory, with R? values of 0.83-0.85, RMSE of 341-441, and EF of 0.82-0.89 for rice,
and R? of 0.84-0.89, RMSE of 213-303, and EF of 0.88-0.91 for wheat. Under projected climate change
conditions, 28-30% yield reductions were predicted in rice and while 20-25% yield reductions in wheat crop.
Model suggested nitrogen fertilization enhancement and sowing window adjustment as adaptation strategies
for sustainable rice and wheat production under future climatic conditions. DSSAT suggested an increase of
17% in rice grain yield when applying 10% more nitrogen (120 kg N ha—1) under climate change conditions
(+1.5 °C, 510 ppm level of CO2). Moreover, rice grain yield increased by around 20% when the rice crop was
transplanted 15 days earlier than 1st July. Whereas APSIM predicted a 17% grain yield increase with a 10%
increase in fertilization under future climate change conditions (+1.5 °C, 510 ppm level of CO2), while yield
was increased by 18% when transplanting the rice 15 days earlier than current recommended transplanting
date (1st July).

The DSSAT model predicted an average 10% grain yield increase in wheat when nitrogen application is
increased by 10% from current recommended nitrogen application (140 kg N ha—1) under climate change
conditions (+1.5 °C, 510 ppm level of CO2), while APSIM predicted a 13% yield increase under the same
adaptation. Moreover, DSSAT predicted a 12—13% yield increase when wheat is planted 10 days earlier than
that of baseline sowing time (15 November), while APSIM predicted a 15—16% increase when wheat is planted
10 days earlier than 15 November.

In conclusion, both Al assisted decision support system models indicated that optimized nitrogen
application and timely planting adjustments can effectively mitigate productivity losses in rice and wheat crops
induced by climate change. This study highlights the potential of Al-supported decision support systems in
guiding climate-smart agricultural practices, enabling data-driven optimization of nutrient and crop

management strategies for sustainable production in climate-affected agroecosystems.

Keywords: DSSAT, APSIM, Climate Change, Adaptation Strategies, Rice, Wheat
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VEJETASYON iNDiS DEGERLERI iLE ARPA VE BUGDAY PARSELLERINDE AZOT
DURUMUNUN iZLENMESI
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OZET

Arpa ve bugday bitkileri ekilis alan1 biiyiikliigii ve sosyoekonomik etkisi agidan Orta Anadolu bolgesinde
stratejik oneme sahip iiriinlerdir. Her iki ¢esit i¢inde bdlge aliskanliklar1 geregi toprak ve yaprak analizleri
dikkate alinmaksizin ihtiyag fazlasi glibre kullanimimi yaygin olup, bunlarin basinda bitki verim ve kalitesinde
kritik rol oynayan azotlu giibreler gelmektedir. Bu ¢alismada Sentinel 2A uydu goriintiilerinden tiiretilen 137
farkli spektral indis degerleri ile kardeslenme donemindeki arpa ve bugday bitkilerinin azot besin elementi
durumunun parsel bazli olarak iligskilendirilmesi ve % N tahmin basarilarinin belirlenmesi amaglanmustir.
Aksaray ili Eskil ilgesinde bulunan toplam 473 da biiyiikliiglinde 20 ¢ift¢i parselinin her birinden parseli temsil
edecek sekilde alman 10 yaprak ornegine ait ortalama % N icerikleri laboratuvar analizleri ile belirlenmis ve
parsel ortalamasi hesaplanan indis degerleriyle karsilagtirilmistir. Normal dagilim regresyon yontemi ile R2>
0.70 tahmin katsayili spektral indeksler; CCCI, TRACI/OSAVI, REP, S2REP, MTCI, REIP, CVL, CVI,
NDRE ve SeLl olarak belirlenmistir. Aragtirma sonucu azotu yliksek dogrulukta tahmin edebilen spektral indis
formiillerinin en ¢ok B5 (Red Edge) ve B4 (Red) spektral bantlarin1 kullanmildig1 ve ilgili bantlarin gegmis
arastirmalar1 destekler sekilde azot duyarli oldugu tespit edilmistir. Bu sonuglara gore, genis alanlarda
yetistiriciligi yapilan bugday ve arpa bitkilerinin azot durumunun takibinde hassas fotosentetik spektral
bantlara sahip Sentinel 2A uydu goriintiilerinden tiiretilen indislerin kullanilabilir oldugu ve benzer bant

spesifikasyonlarina sahip farkli uydu goriintiilerinden de ayni1 amagla faydalanilabilecegi 6nerilmistir.

Anahtar Kelimeler: Arpa, Azot, Bugday, Dijital Tarim, Spektral Indis
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ABSTRACT

The global livestock sector is entering an important transition as producers move toward Precision
Livestock Farming (PLF) to meet increasing protein demand while reducing environmental impact. Because
these challenges are complex, they cannot be solved by a single discipline. Instead, real progress requires an
interdisciplinary approach that connects animal science, data science, engineering, economics, and ethics. This
cooperation helps create technology-based systems that link scientific knowledge with the needs of society

and policy makers.

Digital tools such as sensors, artificial intelligence (Al), machine learning, computer vision, and robotics
are changing how livestock farms operate. When these technologies work together, they can improve resource
use, support climate-friendly production, and allow more precise monitoring of animal welfare through real-
time data. However, the fast digitalization of livestock systems also brings new social, technical, and ethical
challenges. Data systems often do not work well together, large-scale validation studies are still limited, and
not all farmers have equal access to advanced technologies. In addition, there are concerns about data privacy,
the growing digital gap between producers, and the possibility that increased automation may reduce

meaningful human—animal interactions.

To build strong and ethical food systems for the future, new technologies should focus on animal-centered
Al better cyber security, and fair access for farms of different sizes. The long-term success of digital livestock
systems will depend on responsible and inclusive innovation that balances productivity with social and ethical

responsibilities and supports global sustainability goals.

Keywords: Digital Livestock Farming, Precision Livestock Farming, Animal Welfare, Artificial Intelligence,

Sustainable Agriculture
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ABSTRACT

This review provides a comprehensive evaluation of the current state of deep learning—based approaches for
the detection and monitoring of thrips (Thysanoptera), which cause significant economic losses in agricultural
production. Thrips are among the most destructive agricultural pests worldwide due to their broad host range,
high reproductive capacity, and ability to transmit plant viruses. Traditional monitoring methods, including
visual inspection, morphological identification, and sticky trap—based techniques, are widely used; however,
they suffer from several limitations such as low accuracy, high labor requirements, and limited capability for
species-level discrimination. In this context, deep learning and computer vision techniques offer a powerful
alternative by enabling automated and highly accurate pest detection. This review focuses on the performance
of state-of-the-art object detection models, particularly convolutional neural networks (CNNs), YOLO, and
Faster R-CNN, as reported in the literature. The findings indicate that these models can achieve high detection
accuracy even under complex background conditions and with low resolution images, successfully identifying
small-sized pests such as thrips. Despite these advances, several challenges remain, including limited
availability of annotated datasets, difficulties in small object detection, generalization issues across varying
environmental conditions, and computational costs associated with real-time applications. In conclusion, deep
learning—based approaches hold significant potential to transform thrips monitoring systems. Future research
should prioritize the development of large-scale datasets, the integration of explainable artificial intelligence

methods, and the design of energy-efficient models to support sustainable agricultural practices.

Keywords: Thrips, Artificial Intelligence Convolutional Neural Networks (CNN), YOLO, Faster R-CNN
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ELMA URETICILERININ DiJiITAL TARIM ARACLARINI BENIMSEMESINi
ETKIiLEYEN FAKTORLERIN ANALIZi: ISPARTA iLi EGIRDIR iLCESi ORNEGI
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OZET

Bu calismanin amaci, Isparta ili Egirdir ilgesinde elma iireticilerinin dijital tarima ydnelik tutumlarim
ortaya koymak ve dijital tarim araglarinin kullanimi ile benimseme niyetini etkileyen faktorleri belirlemektir.
Isparta ilinin toplam elma iiretiminin %46.6's1, Tirkiye'nin toplam elma {iiretiminin %11.9'u bu bdlgede
iretilmektedir. Bolgede bir ¢ok cift¢inin gegim kaynagi tiriinii elmadir ve giftciler verimlerini artirmak i¢in her
sene isletmelerine yatirnm yapmaktadirlar. Calismanin ana materyali tabakali Ornekleme yontemiyle
belirlenmis olup bu ilcede elma {iiretimi yapan 76 ciftciyle yiiz ylize anketlerle elde edilmistir. Verilerin
analizinde betimsel istatistikler, giivenirlik analizi, faktor analizi ve ikili lojistik regresyon analizi yontemleri
kullanilmistir. Arastirma bulgularina gore elma iiretiminde ¢iftcilerin %48.7’sinin en az bir dijital tarim aracini
kullandigini belirlenmistir. Isletme genislik gruplarina gére ise bu oranin I. grupta %24.0, I1. grupta %50.0 ve
II1. grupta %70.4’e yiikseldigini tespit edilmistir. Veri setinin faktor analizine uygun oldugu belirlenmistir
(KMO=0.875; Bartlett testi p<0.001). Ikili lojistik regresyon modelinde bagimli degisken olarak dijital tarim
araci kullanim durumu (0=Kullanmiyor, 1=Kullaniyor) alinmistir. Analiz sonuglarina gore egitim/danigmanlik
alma, internet erisimi ve algilanan fayda degiskenlerinin dijital tarim araci kullanimini pozitif ve anlamlh
bicimde etkiledigi belirlenmistir. Egitim/damigmanlik alan, internet erisimine sahip olan ve dijital tarimin
faydasimi daha yiiksek algilayan fireticilerin dijital tarim araci kullanma olasiliklarinin daha yiiksek oldugu
tespit edilmistir. Elma iireticilerinde dijital tarimin yayginlagmasi yalnizca teknolojik araglara erisime degil;
ayni zamanda egitim, danigmanlik, internet altyapist ve maliyetleri azaltict destek mekanizmalarina baglh
oldugu sdylenebilir. Ozellikle kiigiik dlgekli isletmelere yonelik hedefli politika ve desteklerin dijital doniisiim

stirecini hizlandirabilecegi degerlendirilmektedir.

Anahtar Kelimeler: Dijital Tarim, Elma Ureticileri, Teknoloji Benimseme, Lojistik Regresyon, Isparta
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PER-PIXEL CROP YIELD ESTIMATION VIA SPATIALLY ALIGNED HARVESTER
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ABSTRACT

Per-pixel crop yield estimation from satellite imagery requires precise spatial correspondence between
remotely sensed observations and ground-based measurements. In this study, we propose a spatially consistent
framework for per-pixel crop yield estimation by integrating harvester telemetry data with multi-band Sentinel-

2 satellite images.

Harvest machine logs containing georeferenced positions, heading, travel distance, and swath width are
used to reconstruct harvested strips across the field which are intersected with a satellite-aligned pixel grid to
generate yield maps that are directly compatible with Sentinel-2 imagery. Multi-band satellite data from cloud-
free acquisition dates are selected using an auxiliary cloud band, resulting in a dataset composed of 12 spectral
bands per date, which are then used for model training, validation, and testing.

Using this spatially aligned dataset, we train a neural network model by flattening multi-band temporal
values at randomly selected pixel locations to evaluate the feasibility of satellite-based per-pixel yield
prediction for three different fields shown with Cotton sawn during the same year. Initial results show R2-

scores ranging between 85-91% and total prediction yield error rates within 1-2 % of the observed value.

In order to explain how the individual bands contribute to the result for each sample point we performed
an Integrated Gradients (IG) analysis by selecting a baseline with no sensor data (blank images for all satellite
data). Initial results from our IG analysis show that on average two bands (B1 and B8) contribute the most
(around 16% each) to individual samples while the remaining bands' contribution varies between 8% and 5%.
All bands' overall attributions steadily rise until the mid-season reaches a peak there and then go back and
settle at average values at later stages, which makes sense because most of the crop growth takes place

especially during the first half of the whole crop-season.

Keywords: Akilli Tarim, Yapay Zeka
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ABSTRACT

Groundwater contamination remains a persistent environmental concern at many former industrial and
nuclear production sites. Conventional monitoring relies on groundwater wells that provide sparse point
measurements and require significant installation and maintenance costs, limiting the ability to assess
contamination across large areas. Vegetation growing above contaminated groundwater may exhibit stress due
to changes in water quality and soil chemistry, and these signals can potentially be detected using multispectral

satellite imagery.

This study investigates whether vegetation stress observed from Sentinel-2 imagery can serve as an
indicator of underlying groundwater contamination. The analysis focuses on monitored contamination sites
with publicly available well measurements and geographic coordinates, providing reliable contaminant
concentration data for model development. Sentinel-2 imagery is processed to extract spectral bands and
vegetation indices, including NDVI, NDWI, and EVI, which are widely used indicators of plant health and
moisture conditions.

A two-stage segmentation framework is used to analyze the imagery. The first stage performs vegetation
segmentation to reduce noise from non-vegetated surfaces and ensure that stress indicators are extracted only
from relevant vegetation pixels. In the second stage, groundwater contamination measurements (e.g., nitrate
or uranium concentrations) are spatially interpolated using inverse distance weighting to generate training

labels aligned with the satellite data.

Across 2 study sites containing 36 groundwater wells, the model achieved an overall accuracy of 88.1%
and an Fl-score of 0.79 in identifying areas associated with contaminated groundwater. The resulting
contamination prediction maps show strong spatial agreement with known monitoring locations. These
findings demonstrate the potential of satellite-based vegetation analysis as a scalable complementary tool for

groundwater contamination monitoring.

Keywords: Groundwater Contamination, Deep Learning, Remote Sensing, Sentinel-2, NDVI
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OZET

Atiksu aritma tesisleri, kentsel ve endiistriyel kirleticilerin yonetilmesini saglayan kritik altyapi tesisleridir.
Aritilmis sularin kalitesi, gevresel siirdiiriilebilirlik ve mevzuat uyumu agisindan 6nem tasir. Bu calisma,
Ankara Elmadag Atiksu Aritma Tesisi’nin 2024-2025 yillar1 arasindaki performansini degerlendirmeyi
amaglamaktadir. Arastirmada, Kimyasal Oksijen Ihtiyac1 (KOI), Biyolojik Oksijen Ihtiyaci (BOI), Askida Kati
Madde (AKM), Toplam Azot (TN) ve Toplam Fosfor (TP) parametrelerinin giris ve ¢ikis degerleri aylik olarak
dlgiilerek yillik ve mevsimsel degisimleri analiz edilmistir. Yillik ortalama giderim verimleri KOIi, BOI ve
AKM igin %90-93, TN ve TP igin ise %63.26-67.87 arasinda degismistir. BOI giderimi 2024 yilinda yaz
aylarinda artis gostermis (p < 0.05), 2025 yilinda ise yonetmelik limitinin {izerinde gerceklesmistir (34.58
mg/L, <25 mg/L). TN giderimi sinira yakin bir performans gostermistir (11.58 mg/L, 10-15 mg/L), TP ise
ozellikle sonbaharda diislis gostermis, genel olarak yonetmelik sinirlart i¢inde kalmistir (1,41 mg/L, 1-2
mg/L). Mevsimsel analizlerde KOI, AKM ve TN parametreleri istatistiksel olarak anlamli mevsimsel degisim
gdstermemistir (p > 0.05), BOI ve TP’de ise baz1 dosnemlerde anlamli farkliliklar gézlenmistir (p < 0.05). Genel
olarak tesisin organik madde ve azot giderimi kararli iken, fosfor ve AKM gideriminde mevsimsel
iyilestirmeler Onerilmektedir. Bu bulgular, tesis performansinin izlenmesi, optimizasyonu ve cevresel

standartlara uyumu agisindan yol gostericidir.

Anahtar Kelimeler: Atiksu Aritma, Performans Degerlendirmesi, Kimyasal Oksijen Ihtiyaci, Biyolojik Oksijen
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ABSTRACT

The global pistachio industry, currently valued at approximately $10 billion. While international demand
continues to surge, the sector is increasingly besieged by systemic challenges, most notably climate instability,
acute water scarcity, and the physiological complexities of alternate bearing. These factors create a volatile
production environment that threatens the sustainability of pistachio production. This paper explores the
integration of Artificial Intelligence (Al) as a transformative framework to optimize the pistachio production,
bridging the gap between traditional agricultural practices and data-driven precision. The digital
transformation begins at the orchard establishment phase, where Machine Learning (ML) and Geographic
Information Systems (GIS) analyze complex topographical data to optimize plot design. By evaluating
variables such as altitude, soil composition, and solar orientation, Al identifies the most compatible scion-
rootstock combinations. Furthermore, predictive algorithms offer a proactive defense against spring frost and
facilitate artificial pollination strategies, ensuring consistent yields and superior kernel-to-nut ratios. During
the productive cycle, Al revolutionizes resource management through precision irrigation and nutrient delivery
systems. These platforms respond dynamically to real-time sensor data, maximizing Water Use Efficiency
(WUE). On the front lines of crop protection, advanced computer vision and hyperspectral imaging provide
an early warning system for biotic pests and abiotic stressors. By correlating climate data with harm-level
thresholds, Al enables targeted, precautionary applications that reduce chemical dependency. Moreover, ML
models offer the high-resolution phenological tracking necessary for advanced genetic studies and the
mitigation of alternate bearing and long juvenility. The framework concludes at the post-harvest stage, where
Al-optimized mechanical harvesting and high-speed sorting ensure the removal of closed shells and the
prevention of aflatoxin contamination. By synchronizing these critical stages, Al provides a scalable, climate-

resilient roadmap for the future of global pistachio production.

Keywords: Pistachio, Pistacia Vera L., Precision Horticulture, Al Integrated Agriculture
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OZET

Tarimsal iiretimde zararli boceklerle miicadele amaciyla pestisit kullanimi son yillarda énemli Slglide
artmis ve kiiresel insektisit tiiketimi 2023 yili itibariyla yaklasik 821.000 tona ulagsmistir. Kimyasal miicadeleye
olan bu yiiksek bagmmlilik; cevresel kirlilik, biyolojik ¢esitlilik kaybi, faydali bocek popiilasyonlarinin
azalmasi ve zararlilarda direng gelisimi gibi ciddi sorunlari beraberinde getirmektedir. Bu durum,
stirdiiriilebilir ve ¢evre dostu bitki koruma yaklagimlarinin gelistirilmesini zorunlu hale getirmistir. Biyolojik
miicadele, 6zellikle dogal diigmanlarin kullanimi agisindan 6nemli bir alternatif olmasina ragmen, tarimsal
ekosistemlerde dogal diisman popiilasyonlarinin etkin ve siirekli izlenmesi halen 6dnemli bir zorluk olarak
karsimiza ¢ikmaktadir. Ancak son yillarda yapilan aragtirmalar, yapay zeka tabanli goriintii analizi ve dijital
tarim uygulamalarinin zararli bocekler ve dogal diigmanlarin otomatik tespitinde ve popiilasyonlariin
izlenmesinde etkili sonuglar sundugunu gostermektedir. Calismalarda, goriintii isleme yontemleri ve Derin
Ogrenme (Deep Learning) algoritmalar1 kullamlarak bécek tiirlerinin otomatik olarak tespit edilebildigi ve
popiilasyon yogunluklarinin yiiksek dogruluk oranlariyla analiz edilebildigi bildirilmektedir. Ozellikle YOLO
tabanli nesne tespit modellerinin akilli tuzak sistemleriyle entegrasyonu sayesinde erken donem zararli tespiti
miimkiin hale gelmistir. Ayrica IoT tabanli sensor sistemlerinin kullanimi, gercek zamanli veri toplama ve
erken uyar1 mekanizmalarinin gelistirilmesini desteklemektedir. Dijital biyolojik miicadele yaklagiminin,
dogal diigmanlarin tespitine ve popilasyonlarinin izlenmesine katkisinin yani sira, erken miidahale
stratejilerini destekleyerek pestisit kullaniminin azaltilmasina, entegre zararli yonetiminin giiclendirilmesine
ve siirdiirtilebilir akilli tarim sistemlerinin gelistirilmesine katki saglayacag: diisiiniilmektedir. Bu yaklagimin

gelecekte entomoloji ve dijital tarim entegrasyonunda 6nemli bir arastirma alani olusturacagi ongdriilmektedir.

Anahtar Kelimeler: Dijital Tarim, Dogal Diisman, loT, Entomoloji
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ABSTRACT

Accurate and frequent live weight monitoring is essential for optimizing growth performance, health
management, and economic efficiency in sheep production systems. However, conventional weighing methods
are labor-intensive, time-consuming, and often induce stress in animals, limiting their applicability in large-
scale or resource-constrained farms. This study presents a non-invasive, image-based framework for live
weight prediction in Akkaraman lambs using digital image processing and machine learning techniques. A
total of 38 male lambs were monitored at three growth stages (3, 4, and 5 months), and their dorsal images
were acquired using a top-view camera system, with simultaneous manual weighing used as ground truth.
Image preprocessing and segmentation were applied to isolate the animal body, followed by the extraction of
key morphometric features, including area, width, height, solidity, and aspect ratio. Multiple machine learning
models, including Random Forest (RF), Support Vector Machines (SVM), Multivariate Adaptive Regression
Splines (MARS), and Extreme Gradient Boosting (XGBoost), were trained and evaluated using repeated cross-
validation. Model performance was evaluated using the coefficient of determination (R?), mean absolute error
(MAE), and root mean square error (RMSE). Among the tested models, MARS achieved the highest predictive
accuracy (R? =0.94, MAE = 1.54 kg, RMSE = 2.14 kg), followed by RF (R? = 0.92, MAE = 1.88 kg, RMSE
=2.60 kg) and XGBoost (R?=0.91, MAE = 1.96 kg, RMSE = 2.83 kg). The results demonstrate that machine
learning—based models leveraging morphometric features derived from dorsal images can reliably capture
body size variations and enable accurate, non-invasive live weight estimation. This study highlights the
potential of integrating computer vision and machine learning into sheep farming as a cost-effective and
scalable solution for real-time weight monitoring. The proposed framework contributes to the advancement of
precision livestock farming by enabling continuous, stress-free, and data-driven decision-making in small

ruminant production systems.

Keywords: Akkaraman Lamb, Live Weight Prediction, Machine Learning, Digital Image Processing, Precision

Livestock Farming
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ABSTRACT

Sustainable agriculture through intercropping has gained increasing importance under the paradigm of
climate change induced productivity loss. This study integrates field experimentation with advanced crop
modeling to evaluate the performance of maize—grain legume intercropping systems (mung bean, mash bean,
and cowpea) under varying planting conditions. Field results indicated that maize yield and key growth
parameters remained largely stable under intercropping, while grain legumes exhibited significant variability
in response to cropping systems. Maize intercropping with mung bean, mash and cowpea produced higher land
equivalent ratios. The maximum land equivalent ratio of 1.83 in maize cowpea intercropping. To enhance
decision-making and predictive capability, a process-based crop simulation model was calibrated and validated
using observed field data. The model successfully reproduced above-ground biomass dynamics and total dry
matter production across sole and intercropped systems, demonstrating strong agreement with measured data
(R? = 0.87 during calibration and R? = 0.80 during validation, p < 0.001). Model simulated maize and grain
legumes above ground biomass under sole cropping conditions in a similar pattern as observed in the field and
showed a significant and linear relationship with p<0.001 and goodness of fit R2= 0.87. Close agreement in
total dry matter production was found between simulated and observed. The relationship between simulated
and observed during validation/evaluation was linear and statistically significant with p<0.001 and high
goodness of fit R2=0.80. Simulation also showed that the nitrogen uptake was higher in intercrop as compared
to maize alone conditions. The nitrogen uptake by maize plant under intercrop conditions was lower with the
start of growing season, increased during the active growing period and reached maximum value during active
growing period then started decreasing as crops moved towards maturity. Simulated phosphorous uptake was
lower than nitrogen uptake. Model simulated that the grain legumes taken up the phosphorous at earlier stages
as compared to maize and reached peak uptakes also earlier than maize uptake.The integration of modeling
with experimental data provides a robust digital framework for analyzing intercropping systems. This study
demonstrates how digital tools and simulation models can support precision agriculture by enabling predictive
analysis of crop performance, resource dynamics, and system productivity, thereby contributing to the

development of intelligent and sustainable farming systems.

Keywords: Digital Agriculture, Crop Simulation Modeling, Intercropping Systems, Maize-legume Systems, Nutrient

Dynamics, IoT, Decision Support Systems, Land Equivalent Ratio
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ABSTRACT

Individual animal identification is a fundamental component of precision livestock farming and enables
traceability, health monitoring, and genetic management. However, conventional identification methods such
as ear tags, branding, and RFID are invasive, prone to failure, and may induce stress in animals. This study
presents a non invasive computer vision based framework for individual identification of dairy cattle using
dorsal images and YOLOv8 deep learning models. A total of 18 dairy cattle from three breeds, Simmental (n
= 9), Montafon (n = 4), and Holstein (n = 5), were monitored during routine milking, yielding 2557 dorsal
images for analysis. Three YOLOVS architectures, nano, small, and medium, were trained and evaluated for
individual identification. All models achieved high detection performance with mAP50 = 0.97 and mAP50-95
=0.95. The lightweight YOLOv8n model demonstrated superior computational efficiency with a total training
time of 1.03 hours and 37 seconds per epoch while maintaining performance comparable to larger models with
precision = 0.92, recall = 0.99, and F1 score = 0.95. Increasing architectural complexity to YOLOv8s and
YOLOvV8m did not result in meaningful performance gains despite substantially higher computational costs,
with training time reaching up to 3.46 hours. Confusion matrix analysis confirmed high classification accuracy
across individuals, with minimal misclassifications primarily attributable to dataset imbalance. These findings
demonstrate that lightweight deep learning models can achieve an optimal balance between accuracy and
computational efficiency for real time cattle identification. The proposed system provides a scalable and non
invasive alternative to traditional identification methods and supports the practical implementation of precision

livestock farming in commercial dairy operations.

Keywords: Biometric Identification, Computer Vision, Dairy Cattle, Deep Learning, YOLOvS, Precision Livestock

Farming
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ABSTRACT

Greenhouse gases (GHGs) emission are a significant contributor to climate change, leading food
companies to quantify and reduce emissions within their agricultural supply chains. On-farm GHG emissions
quantifications are quite expensive and require technical expertise. Alternatively, modeling techniques are
becoming famous for GHGs simulation from agricultural systems. The cool farm tool (CFT) model is a farmer-
focused tool that estimates on-farm GHG emissions using standardized emission factors, whereas the
DeN.itrification—DeComposition (DNDC) model is a process-based model that simulates detailed carbon and
nitrogen biogeochemical processes in agro-ecosystems and is widely used to estimate and validate GHG
emissions under diverse agricultural practices and environmental conditions. Rice cultivation contributes
substantially to greenhouse gas emissions, primarily due to nitrogen fertilizer management, posing challenges
for climate mitigation and food security. Field trials were carried out during 2022 and 2023 to simulate the
impact of split nitrogen fertilizer applications on greenhouse gas emissions in rice cultivation. Experiment
included five nitrogen treatments (N1: control (no nitrogen); N2: 50% basal + 25% at tillering stage + 25% at
panicle initiation stage (conventional method); N3: 33.33% basal + 33.33% at tillering stage + 33.33% at
panicle initiation stage (equal split of nitrogen)); N4: 50% as basal + 50% at tillering stage; N5: 50% as basal
+ 50% at panicle initiation stage) and two high-yielding rice varieties (V1: Punjab Basmati 2016; V2: Chenab
Basmati 2016). DNDC model simulated less emissions of CO2, CH4, N20 in splits of nitrogen compared to
conventional method which has more emissions for both years. The global warming potential (GWP) for CO2,
CH4, N20 flux was (2276.7, 2422 kg CO2-eq ha-1), (2099, 2638 kg CO2-eq ha-1), (4857, 6688 kg CO2-eq
ha-1) in equal splits and (2702.9, 2594.4 kg CO2-eq ha-1), (2513, 2772 kg CO2-eq ha-1), (5709, 7278 kg CO2-
eq ha-1) in conventional method for both years respectively. Bulk of all these gases in split application had
8592 and 11011 kg CO2-eq ha-1 and in conventional method 11522 and 12512 kg CO2-eq ha-1 net GWP for
both years respectively. Cool farm tool (CFT) model showed less emissions of CO2, CH4, N20O in equal splits
as (529.94, 529.96 kg ha-1), (69.83, 69.83 kg ha-1), (1.52,1.52 kg ha-1) compared to conventional method as
(791,791 kg ha-1), (69.83,69.83 kg ha-1), (1.52,1.52 kg ha-1). The emissions of CO2, CHa, and N2O vary
between DNDC and Cool Farm Tool because DNDC mechanistically simulates daily soil carbon
decomposition, methanogenesis, nitrification, and denitrification under site-specific climate, soil, and
management inputs, whereas Cool Farm Tool applies fixed [PCC-based emission factors that do not capture
short-term soil-water—nitrogen dynamics. Split nitrogen applications reduced greenhouse gas emissions and
global warming potential in rice, with both DNDC and Cool Farm Tool models reliably simulating these
effects.

Keywords: Climate Smart Agriculture, DNDC Model, Cool Farm Tool, Puddled Rice
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ABSTRACT

The rapid development of artificial intelligence and Precision Livestock Farming technologies has created
new opportunities for improving animal welfare monitoring in small ruminant production systems. This review
aims to provide a comprehensive overview of data sources, analytical methods, applications, advantages,
limitations, and future perspectives of Al-based welfare assessment in sheep and goat farming. Various data
sources, including image-based systems, wearable sensors, environmental sensors, and herd management
records, enable continuous and objective monitoring of animal behavior, health, and environmental conditions.
Advanced Al techniques, such as machine learning and deep learning, facilitate the analysis of these large and
complex datasets, allowing accurate detection of behavioral patterns, early identification of diseases, and
assessment of stress and welfare indicators. Al applications in small ruminants are primarily focused on
behavior analysis (e.g., grazing, rumination, and lying behavior), early detection of lameness and health
disorders, and optimization of flock management. These technologies provide significant advantages,
including real-time monitoring, improved decision-making, and enhanced welfare outcomes. However, their
implementation is still constrained by high initial costs, technical infrastructure requirements, and challenges
related to data management and integration. Future developments are expected to focus on the integration of
smart farming systems, automated welfare assessment protocols, and sustainable digital technologies. Overall,
Al-based approaches have the potential to transform small ruminant production into a more efficient, welfare-
oriented, and sustainable system, provided that existing technical and economic barriers are effectively

addressed.
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ABSTRACT

Plant disease detection in natural environments is a critical yet challenging task due to variations in lighting
conditions, complex backgrounds, and limited availability of labeled datasets. This paper presents an integrated
framework that combines Unmanned Aerial Systems (UAS) with deep neural networks (DNNs) for automated
leaf disease detection. A UAV-based data acquisition system equipped with a Jetson Nano and ZED stereo
camera is developed to capture high-resolution leaf images in real-world conditions.

The proposed method adopts an EfficientDet-inspired architecture, comprising an EfficientNet-BO
backbone for feature extraction, a Bidirectional Feature Pyramid Network (BiFPN) for multi-scale feature
fusion, and a prediction network for simultaneous classification and localization of healthy and diseased leaves.
The BiFPN enhances feature representation by assigning learnable weights to different feature levels, enabling
the model to focus on the most informative features.

To address the challenge of limited labeled data, transfer learning is employed by fine-tuning a pre-trained
model on a custom UAV-collected dataset. The model is trained to identify disease symptoms such as
discoloration and texture variations. Experimental results demonstrate that the proposed approach achieves

reliable performance in detecting diseased leaves and distinguishing plant health conditions.

The results validate the effectiveness of integrating UAV-based imaging with advanced deep learning
architectures, highlighting its potential for precision agriculture applications and scalable plant health
monitoring.

Keywords: Plant Disease Detection, Unmanned Aerial Systems (UAS), EfficientDet, EfficientNet-B0, BiFPN, Deep

Learning, Precision Agriculture, Computer Vision
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OZET

Biiyiikbas hayvancilik isletmelerinde giibre yonetimi, hem c¢evre siirdiiriilebilirligi hem de isletme
verimliligi agisindan kritik 6neme sahiptir. Bu ¢alismada, 120 baslik bir siit sigirciligi isletmesinde kullanilan
zincirli tip giibre styirici sisteminin maruz kaldig1 direng kuvvetleri ve enerji tiiketimi deneysel ve sayisal

yontemlerle analiz edilmis; elde edilen veriler dijital tarim perspektifinden degerlendirilmistir.

Deneysel asamada yiik hiicresi kullanilarak siyirict sisteminin farkli zaman dilimlerindeki kuvvet ve giic
degerleri Olclilmustiir. Sayisal analizlerde Ansys Rocky DEM 2024 yazilimi ile Ayrik Elemanlar Yontemi
(AEM) uygulanmis, bulamag tipi giibre davranisi ise Smoothed Particle Hydrodynamics (SPH) metodu ile
modellenmistir. Simtilasyon ve deneysel veriler karsilagtirilmis; direng kuvveti ve giic tiikketimi sonuglari

arasindaki sapma %4,6 ile 9%6,28 arasinda kalmaistir.

Calisgmanin  6zglin  katkisi, geleneksel deneysel Ol¢tim verilerinin yiiksek dogruluklu sayisal
simiilasyonlarla biitiinlestirilmesi ve bu yapinin dijital tarim sistemleriyle entegrasyon potansiyelinin ortaya
konmasidir. Elde edilen kuvvet-zaman ve giic-zaman verileri, makine 6grenmesi tabanli tahmin modellerinin
egitilmesine uygun yapisal bir veri tabani olusturmaktadir. Bu yaklasim, giibre siyirict sistemlerinin uzaktan
izlenmesi, ariza Oncesi bakim planlamasi ve enerji optimizasyonu gibi akilli tarim uygulamalarina zemin
hazirlamaktadir. Sonuglar, DEM tabanli simiilasyonlarin yalnizca 6n tasarim araci olarak degil, veri odakli

dijital tarim altyapisinin bir bileseni olarak da kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Ayrik Eleman Metodu, Giibre Styirici, Dijital Tarim, Makine Ogrenmesi, Akilli Hayvancilik,
DEM Simiilasyonu
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OZET

Geofitler; soganlar, yumrular, rizomlar gibi 6zellesmis toprakalti govdeleri barindiran soganli siis bitkileri
grubudur. Yiksek ekonomik degerlerine ragmen, heterozigot yapilari, uzun generatif donem, sinirli tohum
olusumu ve cogunlukla vejetatif cogaltimin tercih edilmesi sebebiyle 1slah siiregleri bakimindan 6nemli
zorluklar barindirmaktadir. Bu nedenle geofitlerde 1slah, hem karmasik hem de zaman alici bir siirectir.
Fenotipik varyasyonun dogru ve hizli bir sekilde degerlendirilmesi, ¢evresel faktorlerin etkisi ve gozleme
dayal1 subjektif kararlar nedeniyle zorlagmaktadir. Bu durum, 1slah siirecinin hem siiresini uzatmakta hem de
dogrulugunu siirlandirmaktadir. Son yillarda tarimda dijitallesme kapsaminda gelistirilen teknolojiler, bu
sinirlamalarin agilmasinda 6nemli firsatlar sunmaktadir. Yiiksek verimli fenotipleme sistemleri, goriintii isleme
teknikleri ve sensor tabanl 6l¢iim araglart sayesinde bitki gelisimine ait morfolojik ve fizyolojik parametreler
hizl1 bir sekilde analiz edilebilmektedir. Ozellikle kék mimarisi, siirgiin gelisimi ve biyokiitle gibi seleksiyon
kriterlerinin dijital gorintiileme sistemleri ile degerlendirilmesi, seleksiyon siirecinin dogrulugunu
artirmaktadir. Molekiiler 1slah yaklagimlarinin bir parcasi olan markor destekli seleksiyon (MAS) ise fenotipik
seleksiyonun sinirlamalarin1 agmada 6nemli bir arag olarak 6ne ¢ikmaktadir. MAS, hedeflenen 6zelliklerle
iligkili DNA markérlerinin kullanilmasiyla, fenotipin ortaya ¢ikmasi beklenmeden genotip diizeyinde se¢im
yapilmasina imkan tanimaktadir. Bu yontem, 6zellikle hastalik dayanikliligi, stres toleransi ve ¢icek kalitesi
gibi ekonomik agidan dnemli 6zelliklerin belirlenmesinde daha dogru sonuglar saglamaktadir. Ayrica, doku
kiltiirt teknikleri ile entegre edilen dijital analiz yontemleri, kontrollii kosullar altinda ¢ok sayida genotipin
kisa sitirede degerlendirilmesini miimkiin kilmaktadir. Bu entegrasyon, ozellikle in vitro seleksiyon
caligmalarinda cevresel varyasyonu minimize ederek genotipik farkliliklarin daha net ortaya konmasini
saglamaktadir. Bu derlemede, geofit 1slahinda karsilasilan temel zorluklar incelenmis; bu zorluklarin
asilmasinda kullanilabilecek dijital tarim teknolojileri ve molekiiler yaklasimlar degerlendirilmistir. Ayrica,
seleksiyon 1slahinin dijital araclar ve markor destekli yontemlerle entegrasyonunun sundugu avantajlar,
mevcut uygulamalar ve aragtirma alanlar1 ele alinmistir. Sonug olarak, dijitallesme ve molekiiler 1slah
teknikleri ile desteklenen seleksiyon yaklagimlarinin, geofit 1slahinda daha hizli, objektif ve giivenilir sonuglar
saglayarak modern 1slah programlarinin gelistirilmesinde kritik bir rol oynayacagi dngdriilmektedir.

Anahtar Kelimeler: Geofitler, Dijital Islah, Bitki Islahi, Seleksiyon Islahi, Markor Destekli Seleksiyon (MAS)
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OZET

Mutasyon 1slahi bitkilerde genetik varyasyon olusturmak amaciyla kullanilan alternatif 1slah teknigidir.
Diger 1slah metotlaria gore kisa siirede ve genis bir genetik cesitlilik saglanabilmesi mutasyon 1slahin tercih
nedeni yapmaktadir. Bu teknige iliskin caligmalar incelendiginde, uygulama pratikligi nedeniyle iyonize
radyasyon kaynaklarinin kimyasal mutagenlere oranla daha yaygin bi¢cimde tercih edildigi goriilmektedir.
Bitkisel materyalin tiir ve ¢eside bagli mutasyona yatkinligi, basariy1 belirleyen temel faktorlerden biridir. Bu
nedenle, kullanilacak mutagen kaynaginin niteligi ile materyalin radyosensivite diizeyinin bilinmesi veya
belirlenmesi biiyiik 6nem tasir.

Bu ¢aligmada, gama radyasyonu ile indiiklenen mutagenezin erken fide gelisimi tizerindeki etkileri kok ve
siirglin uzunlugu parametreleri iizerinden degerlendirilmistir. Gala zambaginin (Zantedeschia aethiopica L.)
radyosensivite seviyesini belirlemek i¢in tohumlarina, Kobalt-60 (60Co) iyonize radyasyon kaynagi
kullanilarak, farkli dozlarda (0, 50, 100, 200, 300, 400, 500, 600 Gy) gama 1s1n1 uygulanmigtir. Bitkiler tam
yapraklanma dénemine ulastiginda, kok ve siirglin gelisimine iliskin Ol¢imler yapilmistir. Esit olmayan
orneklem biiyiikliikleri ve varyans heterojenligi dikkate alinarak istatistiksel analizlerde Welch tek yonlii
varyans analizi uygulanmis, anlamli farkliliklarin belirlenmesi i¢cin Games—Howell ¢oklu karsilastirma testi
kullanilmistir. Etki biiyiikliigli omega-kare (®?) ile hesaplanmistir. Sonuglar, radyasyon dozunun kdk uzunlugu
iizerinde istatistiksel olarak anlamli bir etkisi olmadigini (p > 0.05), buna karsilik siirgiin uzunlugunu anlaml
diizeyde etkiledigini (p < 0.05) gostermistir. Post-hoc analizler yalnizca kontrol grubu (0 Gy) ile en yiiksek
doz (600 Gy) arasinda anlamli bir fark oldugunu ortaya koymus ve bu dozda siirgiin gelisiminin belirgin
sekilde azaldig1 belirlenmistir (p = 0.006). Etki biiyiikligii analizi kok uzunlugu i¢in ihmal edilebilir diizeyde

(0? = 0), siirgiin uzunlugu i¢in ise diisiik ancak anlamli bir etki (o* = 0.06) oldugunu ortaya koymustur.

Bu bulgular, gama radyasyonunun erken fide gelisiminde dogrusal bir doz-tepki iligkisi olusturmadigini,
yiiksek dozlarda baskilayict bir etki meydana getirdigini gostermektedir. Ayrica bu tiirde, siirgiin gelisiminin
kok gelisimine kiyasla radyasyon stresine daha duyarli oldugu belirlenmistir. Bu durum, mutasyon 1slahi
caligmalarinda genotipe bagl olarak organ-spesifik yanitlarin dikkate alinmasinin énemini vurgulamaktadir.
Bu bulgunun yani sira genotipe 6zgi etkili mutasyon dozu araligini belirlemek iizere yapilan lineer regresyon
analizi sonucunda toplam siirglin uzunlugu i¢in 402,21Gy, toplam kdk uzunlugu i¢in ise 392,51 Gy dozunun

daha etkili mutant varyasyon olusturabilecek doz oldugu belirlenmistir.

Anahtar Kelimeler: Mutasyon Islahi, 60Co (Kobalt 60), EMD, Zantedeschia Acthiopica L., Gala Zambagi,

Radyosensivite
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ABSTRACT

This study aimed to determine the types of recoverable waste generated in the sunflower oil production
process and to evaluate the physicochemical properties and bioactive compound profiles. The results indicated
that the oil production process generates several types of waste, including sunflower cake, filtration waste with
oily bentonite, and filtration waste with waxy perlite. Basic compositional properties such as moisture and oil
content were determined, and functional properties such as total phenolic content, flavonoid content, and
antioxidant capacity were also analyzed. The total solids content of the samples was observed to be above
%87, while the oil content ranged from 0.3% to 66%. Differences in volatile solids values were observed
depending on the sample type, indicating a wide range of organic matter content. Regarding the functional
compound content of the samples, total phenolic content ranged from 3.1 to 58 mg GAE/g. ABTS antioxidant
activity was found to be in the range of 15.4-16.1 umol TE/g. The results showed that the wastes generated
during sunflower oil production are generally considered as low-value wastes; however, they possess
significant potential due to their rich oil and bioactive components. These findings reveal that sunflower oil
production wastes can be transformed into value-added products in the food, feed and biofuel sectors. The
study highlights the importance of repurpose such wastes in terms of both environmental sustainability and
economic benefits. For future studies, the use of innovative methods such as supercritical carbon dioxide
extraction, together with a comprehensive analysis of the fatty acid composition of the extracts, is

recommended.

Keywords: Characterization, Circular Economy, Functional Compounds, Sustainability, Upcycling
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ABSTRACT

Counting livestock automatically and accurately is essential for modern farm management, but there are
few studies comparing recent YOLO versions on single-class animal datasets. This study compares five YOLO
configurations — YOLOVS5s, YOLOv8s, YOLOv12s, YOLO26s, and YOLOv12s with data augmentation —
all trained for 50 epochs on a custom dataset of 1,879 images covering four Turkish native sheep breeds:
Merino, Akkaraman, Hasmer, and Hasak. All models were trained under identical conditions (640x640 input
resolution, batch size 16, Tesla T4 GPU) so that only the architecture differed between experiments. The results
show that all five models performed within a very narrow range, with mAP50 scores between 0.790 and 0.810.
This suggests that newer and more complex architectures do not necessarily outperform simpler ones when
the task involves a single animal class. YOLOvSs achieved the highest mAP50 (0.810) with the fewest
parameters (7.0M, 15.8 GFLOPs), making it the most practical choice for deployment on farm devices with
limited computing power. YOLOv12s produced the best bounding box accuracy (mAP50-95: 0.455), which is
useful when sheep are standing close together and precise box placement affects the count. Across both
YOLOV8s and YOLOV12s, adding data augmentation consistently reduced performance — mAP50 dropped
from 0.808 to 0.797 in YOLOv12s — indicating that standard augmentation strategies are not beneficial for
visually uniform, single-class livestock images. These results provide practical guidance for selecting YOLO
models for sheep detection and show that established lightweight models can match or exceed newer

architectures on domain-specific agricultural tasks.

Keywords: Sheep Detection, Automatic Livestock Counting, Object Detection, YOLO, Deep Learning, Precision

Livestock Farming
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OZET

Bu calismada, 4 kg kalkis kiitlesine sahip sabit kanatl bir mini IHA igin LiPo batarya tabanli sistem ile
PEM yakat hiicresi ve hidrojen tankindan olusan sistem, ayni gorev profili altinda enerji performansi agisindan
karsilastirilmistir. Kalkig, tirmanma, seyir ve inis fazlarindan olusan ugus profili MATLAB/Simulink
ortaminda modellenmis; hiz, irtifa ve tirmanma orani sabit tutularak aerodinamik gii¢ ihtiyaci her iki senaryo
igin esitlenmistir.

Yaklasik 22 dakikalik kisa gorev senaryosunda her iki sistem de yaklasik 55 Wh'lik enerji talebini basariyla
karsilamistir. Kiitle bazli degerlendirmede batarya sistemi yaklasik 37 Wh/kg, PEM sistemi ise yaklasik 18
Wh/kg 6zgiil enerji sunmustur. Yaklasik 74 dakikalik uzun gérev senaryosunda ise sistem davranislari belirgin
bicimde ayrismistir: batarya sistemi yaklasik %70—80 desarj derinligiyle operasyonel siirlarma yaklasirken,
PEM sistemi hidrojen kapasitesinin yalnizca %10'unu tiiketerek dnemli bir rezerv marji1 korumustur. Simulink

sonuclari, PX4/Gazebo ortaminda gergeklestirilen temsili ugus senaryosuyla dogrulanmistir.

Bulgular, enerji sistemi se¢iminin gorev siiresine bagli olarak optimize edilmesi gerektigini ortaya
koymaktadir: kisa gorevlerde batarya tabanli sistemler, orta ve uzun siireli gérevlerde ise PEM yakit hiicreli

sistemler belirgin avantaj saglamaktadir.

Anahtar Kelimeler: insansiz Hava Araci, LiPo Batarya, PEM Yakit Hiicresi, Enerji Analizi, Simulink
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OZET

Bu seminer, Tarim 4.0 ekseninde Tokat ili tarim igletmeleri ig¢in bolgesel risk yonetimi ve dijital doniistim
stratejilerini ele almaktadir. Tarim 4.0; sensorler, nesnelerin interneti (IoT), yapay zeka ve veri analitigi gibi
teknolojilerin tarima entegre edilmesiyle verimliligi artirmayi, kaynak kullanimini optimize etmeyi ve gevresel
riskleri azaltmay1 hedefleyen bir yaklagimdir. Tokat ili, meyve-sebze iiretiminde 6nemli bir merkez olup iklim
degisikligi, su kaynaklarinin azalmasi ve piyasa dalgalanmalari gibi risklerle karsi karsiyadir. Bu baglamda
seminer, akilli sulama sistemleri, drone ile tarla takibi, veri tabanl karar destek sistemleri ve otonom tarim
makineleri gibi dijital ¢6ziimleri bolgesel risk yonetimi perspektifinde degerlendirmektedir.

Seminerde ayrica Tokat’tan secilmis vaka analizleri sunulacaktir: akilli sulama uygulamalariyla su
tasarrufu ve verimlilik artisi; drone destekli elma bahgesi takibiyle hastaliklarin erken teshisi; veri analitigi ile
piyasa fiyat tahminleri sayesinde c¢iftcilerin gelir giivenliginin saglanmasi. Bu 6rnekler, dijital doniistimiin
somut faydalarini ortaya koyarken ayni zamanda karsilasilan zorluklara da dikkat ¢ekmektedir: yiliksek
teknoloji maliyetleri, kiigiik 6lgekli ¢ifteilerin erisim sorunlari, veri giivenligi ve egitim eksiklikleri.

Sonug olarak, Tarim 4.0 uygulamalar1 Tokat ili tarim isletmeleri i¢in risk yonetiminde kritik bir aragtir.
Dijital donilisiim stratejileri sayesinde surdiiriilebilir tretim, kaynak tasarrufu ve rekabet gilicii artisi
saglanabilir. Seminer, katilimcilara hem teorik hem de pratik diizeyde yol gostererek bolgesel tarimda

dijitallesmenin 6nemini vurgulamay1 amag¢lamaktadir.

Anahtar Kelimeler: Tarim 4.0, Risk Yonetimi, Tokat Tarim Ekonomisi, Dijital Doniisiim, Vaka Analizi
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OZET

Kirsal turizm olgusu son yillarda oldukca revacgta olan ve kirsal kalkinma icin tarimsal iirline gore iyi bir
alternatif olabilecek bir kavramdir. Bu baglamda yorelerin cografi isaretli iiriinleri, koruma altindaki SIiT
alanlar1, dogal ve ekolojik giizellikleri turistlerin begenisine sunularak yore icin bir katma deger olusturulmasi
amaglanmaktadir. Kent yasamindan sikilan egitimli kesimin kirsal yasama yoneldigi yoniindeki yaygin
tartismalar, bu calismanin motivasyonlarindan birini olusturmaktadir. Bu baglamda calismada R Studio
programu aracihigryla 81 il igin ”Net Gé¢ Hizi”nin bagimh degisken; \"Egitim Orami”, ”Tarimsal GSYIH
Miktar1”, ”Koruma Altindaki SIT Alan1 ve Antik Kent Say1s1” ve Cografi Isaret Sayisi”nin bagimsiz degisken
olarak alindigi 2008-2024 yillarim1 kapsayan Bir-Yonlii ve Iki-Yonlii Sabit Etkili Panel Veri Analizleri
yapilmistir. Analizde yaklagik 1.377 adet gozlem kullanilmistir. Bir-Yonlii Sabit Etkili Panel Veri Analizi
sonucunda Egitim Oran1 artisinin Net Go¢ Hiz1 tizerinde pozitif ve istatistiksel olarak anlamli (0.2995 birimlik
artig) bir etki yarattigi goriilmiistiir. Ancak yil etkilerinin ihmal edilmesinin ulusal soklarin etkilerini
yansitmayacagi ve sapmali sonuglara yol acabilecegi anlagildigindan, analiz, zaman etkilerini de kontrol eden
Iki-Yonlii Sabit Etkili Panel Veri Modeli ile genisletilmistir. iki-Yénlii analiz, Egitim Orani artisinin Net Gog
Hiz1 {izerindeki goriiniir etkisinin aslinda yillar igindeki ulusal ekonomik ve siyasi soklar ya da trendlerden
kaynaklandigini ortaya koymustur. iki-Y6nlii analiz sonucunda “Net Go¢ Hiz1”nin Tarimsal GSYIH ve Egitim
Orani ile olan iliskisinin istatistiki olarak anlamli olmadig1 goriilmiisttir. Kirsal turizm dinamikleriyle iliskili
olan Sit Alam1 Sayis1 ve Cografi Isaret Sayis1 degiskenleri ise, Sabit Etkiler modelinin zamanla degismeyen
faktorleri analiz dis1 birakmasi nedeniyle bu model ¢ercevesinde degerlendirilememistir. Sonu¢ olarak
”Siirdirilebilir Kirsal Kalkinma” ve dengeli bir niifus dagilimi hedefi i¢in, egitim altyapisini gliclendirmenin
yani sira, Ozellikle egitimli geng niifusu yerinde tutacak nitelikli istihdam firsatlarinin yaratilmasina yonelik

entegre ulusal ve bolgesel stratejilere ihtiyag vardir.

Anahtar Kelimeler: Dijital Tarim, R Programming, Kirsal Kalkinma, Kirsal Turizm
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OZET

Bitki hastaliklari, kiiresel tarimsal iiretimde verim ve kalite kayiplarina yol acan en 6nemli biyotik stres
faktorlerinden biri olup, erken teshis edilmedigi durumlarda ekonomik kayiplar ciddi boyutlara
ulagabilmektedir. Geleneksel hastalik izleme yontemleri ¢ogunlukla arazi gozlemlerine dayanmakta ve genis
alanlarda hizli ve hassas degerlendirme yapilmasini sinirlandirmaktadir. Son yillarda gelisen dijital tarim
uygulamalar1 kapsaminda goriintii isleme ve uzaktan algilama teknolojileri, bitki hastaliklarinin erken
donemlerde belirlenmesinde etkili araglar olarak 6ne ¢ikmaktadir. Calismalarda drone platformlarina entegre
edilen RGB, multispektral ve hiperspektral sensorlerin bitkilerde hastalik kaynakli fizyolojik stres belirtilerini,
gorsel semptomlar ortaya ¢ikmadan Once tespit edebildigini gostermektedir. Uzaktan algilama verilerinin
yapay zeka ve derin Ogrenme algoritmalari ile analiz edilmesi sayesinde hastaliklarin otomatik
siniflandirilmast ve yayilim dinamiklerinin mekansal olarak izlenmesi miimkiin hale gelmistir. Ozellikle
konvoliisyonel sinir aglart (CNN) ve goriintii isleme tabanli modellerin kullanildigi arastirmalarda yiiksek
dogruluk oranlariyla hastalik teshisi gergeklestirildigi rapor edilmektedir. Ayrica UAV tabanli veri toplama
sistemleri, genis tarim alanlarinin kisa siirede izlenmesine olanak saglayarak hassas tarim uygulamalarini
desteklemektedir. Goriintii isleme ve uzaktan algilama teknolojileri, erken uyari sistemlerinin gelistirilmesine
katki saglayarak hedefe yonelik miicadele stratejilerinin uygulanmasini miimkiin kilmakta, pestisit kullanimini
azaltmakta ve siirdiiriilebilir tarim uygulamalarini giiclendirmektedir. Gergek zamanli veri analizi sayesinde
iireticilere karar destek mekanizmalari sunulmakta ve bitki koruma yoOnetiminde dijital dontisim hiz
kazanmaktadir. Bu teknolojilerin gelecekte akilli tarim sistemlerinin temel bilesenlerinden biri olacagi ve bitki

hastaliklarinin yonetiminde 6nemli bir paradigma degisimi olusturacagi dngoriilmektedir.

Anahtar Kelimeler: Dijital Tarim, Drone, Uzaktan Algilama, Bitki Hastaliklari, Erken Teshis, Yapay Zeka
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OZET

Hizla artan diinya niifusunun yeterli ve dengeli beslenmesinin yaninda saglikli ve giivenilir gidaya erisimi
de olduk¢a onemlidir. Ancak hizli niifus artis1 insanlarin gidaya erisimi yaninda, kurumlarin denetim ve
kontrollerini de zorlastirmaktadir. Gida giivenligi; gida endistrisinin siirdiiriilebilirligi, bireylerin saglikli ve
yeterli beslenme hakkinin giivence altina alinmasi agisindan kritik 6neme sahiptir. Bu dogrultuda etkili izleme
ve denetim mekanizmalarinin olusturulmasi, gida zincirinin tiim asamalarinda giivenilirligin saglanmasini
zorunlu kilmaktadir.

Bu calisma ile hane halkinin beslenmesinde onemli rolii olan kadinlarin, gida aligverisi sirasinda ve
sonrasinda nelere dikkat ettigi, gida giivenligi algisi, tutum ve beklentileri tespit edilmistir. Arastirmanin ana
materyalini, Mersin ilinin sosyo ekonomik agidan birbirinden farkl 2 ilgesinde gida aligverisi yapan kadinlar
olusturmustur. Ornekleme yontemi olarak oransal drnek hacmi formiilii kullamlmistir. Goniilliiliik esasina
dayal1 olarak 165 kadin ile yiiz yiize anket yapilmistir. Verilerin analizinde 5°1i likert 6l¢egi ve ki-kare testi
uygulanmigtir. Arastirma bulgularina gére kadinlarm %64.2°si 30 yasindan buytiktiir, %47.8°1 iiniversite
mezunudur, %37.6’s1 ev hanimi, %60.6°si ¢alisan, %64.8°1 evlidir. Ankete katilan kadinlarin %64.6’s1 gida
giivenligi kavramini daha 6nce duymus, %35.4’1 ise duymamustir. Kadinlar aligveris sirasinda fiyat, marka,
gorlinls, lezzet, kalite ve iirlin yaninda verilen promosyon gibi kriterlere 6nem vermektedir. Kadinlarin
%51.2’si aligveris sirasinda gidalarin son tiiketim tarihine her zaman bakmaktadir, %51.5°1 satin aldig1 iirliniin
ambalajimi her zaman kontrol etmektedir ancak liretim yeri, mensei, besin degeri ve katki maddeleri gibi
bilgileri bazen okumaktadir. Kadinlarin egitim durumu ile “bir gida tiriiniinde sizi en ¢ok endiselendiren durum
nedir?” sorusuna verilen yanitlar arasinda istatistiksel agidan anlaml iligki saptanmamuistir. Kadinlarin %87.8’1
gidalarin mevzuata uygun olup olmadigi konusunda denetimlerin ve kontrollerin yeterli olmadigini
diisinmektedir. Kadinlarin %55.2°si gida giivenliginin saglanmasinda iireticiden tiiketiciye kadar tedarik
zincirindeki aracilarin izlenebilir olmasini ve sorumluluk almasini beklemektedir. Bu kapsamda dijitallesme

ve yapay zeka uygulamalar1 gida giivenligine katki saglayacaktir.
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OZET

Bu calisma, siirdtiriilebilir tarim teknikleri kapsaminda deniz suyu kullaniminin marul (Lactuca sativa L.)
bitkisi iizerindeki etkilerini, Arduino tabanl bir akilli sera sisteminde gercek zamanl verilerle incelemektedir.
Arastirmada, durgun su kiiltiirii (DWC) yontemi kullanilarak bitkiler dort farkli tuzluluk seviyesine (2, 3, 4 ve
5 mS/cm) maruz birakilmistir. Kontrol grubu olarak standart Hoagland ¢ozeltisi (2 mS/cm) kullanilmis, diger
deneme konularinin elektriksel iletkenlik (EC) degerlerine deniz suyu eklenerek ulasilmistir. Sera igerisindeki
hava sicakligi, bagil nem, su sicakligi ve besin ¢ozeltisi toplam ¢oziinmiis katt madde (TDS) degerleri,
gelistirilen sensdr ag1 ile yayla kosullarinda kis mevsiminde 1 ay kesintisiz olarak izlenmistir. TDS
sensoriinden elde edilen verilerin birlikte degerlendirilmesi sonucunda, 15.11.2024 tarihinde tuzlulugun
sensorler arasinda heterojen bir dagilim gosterdigi ve bu durumun yaklasik 19-20°C araligindaki su
sicakliklart ile iligkili oldugu belirlenmistir. Tiim sensor diizeneklerinden 13.12.2024 tarihinde alinan 1253.09—
1322.09 mg/L araligindaki yiiksek ve homojen TDS verileri, 8.5-9.5°C su sicakligi kosullarinda ¢6zeltinin
kararli bir doygunluga ulastigin1 ortaya koymustur. S6z konusu kararhlik, diisiik sicakligimn buharlasma ve
¢ozlinlirlik dengesi iizerindeki stabilize edici etkisiyle agiklanmaktadir. Sera ortam sicakliginin zirve noktasina
ulastigi 14.11.2024 tarihinde (44°C), su sicakligi 23.06-24.25°C araliginda kalarak ortam 1sisma gore daha
stabil bir seyir izlemistir. Ayni 6l¢liim periyodunda TDS degerlerinin sensorler arasinda sergiledigi degiskenlik,
yiiksek ortam sicakligina bagli yerel evaporasyon farklarinin besin konsantrasyonu tizerindeki anlik etkisini
yansitmaktadir. Bu bulgular, su sicakligindaki degisimlerin tuzluluk dagilimi ve homojenligi iizerinde
belirleyici bir etkiye sahip oldugunu ortaya koymaktadir. Sonug olarak, dijital tarimda verimliligi artirmak ve
kaynaklar1 daha iyi yonetmek i¢in, insan miidahalesini azaltan sensor tabanli akilli otomasyon sistemlerinin

yaygin olarak kullanilmas1 dnerilmektedir.
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OZET

Insansiz hava araglarmin (IHA) hassas tarim uygulamalarinda kullanimi, bu platformlari yalnizca havadan
gorlintli saglayan pasif sistemler olmanin otesine gegirerek; gercek zamanl veri toplama, otonom ilaglama,
rekolte tahmini, bitki saglig1 izleme ve hassas sulama gibi kritik gorevleri yerine getiren gelismis siber-fiziksel
sistemler (CPS) haline gelmesini saglamistir. Bu doniisiim, tarimsal {iretim siireglerinde verimlilik ve dogruluk
artig1 saglarken, ayni1 zamanda tarimsal ekosistemin giivenlik direncinin artirilmasini ve gida gilivenliginin siber
dayaniklilik (cyber-resilience) ile dogrudan iliskilendirilmesini zorunlu kilmaktadir. Bu sistemlerin Kiiresel
Navigasyon Uydu Sistemleri (GNSS), kablosuz haberlesme altyapilar1 ve otonom kontrol mekanizmalarina
yiiksek diizeyde bagimli olmasi, énemli siber-fiziksel giivenlik agiklarini beraberinde getirmektedir. S6z
konusu teknolojik bagimlilik, genis bir saldirt yilizeyi olusturarak tarimsal operasyonlarin kritik altyapi
kapsaminda degerlendirilmesine neden olmaktadir. Bu ¢alismada, GNSS tabanli konumlama, LoRa tabanli
telemetri iletisimi ve gdémiilii kontrol birimlerinden olusan tipik bir tarimsal IHA mimarisi incelenmis ve
potansiyel saldir1 yiizeyleri sistematik olarak analiz edilmistir. Bu kapsamda, GNSS sahteleme (spoofing),
haberlesme dinleme (eavesdropping) ve komut enjeksiyonu gibi tehditleri igeren biitiinciil bir tehdit 6nleme
modeli dnerilmistir. Ozellikle saldirganin konum verisini manipiile etmesi veya iletisim kanallarin istismar
etmesi durumunda, IHA nin hatali ilaglama yapmasina ya da yanls dozaj uygulamasina yol agabilecek kritik
zafiyetler ortaya konmustur. Tarimsal IHA sistemlerinde siber giivenlik yalmzca bilisimsel bir gereklilik degil;
ayn1 zamanda fiziksel gilivenlik, cevresel siirdiiriilebilirlik ve ekonomik verimlilik agisindan kritik bir
bilesendir. Bu ¢alisma, tarimsal ilaglama amagcli kullanilan IHA sistemlerinde ortaya ¢ikan siber giivenlik

risklerini sistematik bir ¢ercevede ele alarak literatiire katki saglamay1 amaglamaktadir.
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OZET

Bu calismada, Tiirkiye tarim makinasi sektorii 6zelinde ISOBUS benimsenmesinin 6niindeki teknik ve
ekonomik engelleri sistematik bir sekilde analiz etmekte, mevcut agik kaynak alternatifleri degerlendirmekte
ve “OpenAgriBus” ad1 verilen agik kaynak tabanli yeni bir mimari yaklasim 6nerilmektedir. Onerilen mimari,
yerli traktorlerin biiyiik bir kisminda halihazirda kullanilan SAE J1939 protokolii ile uyumlu ¢alisacak sekilde
tasarlanmistir. Bu da mevcut altyapinin etkin bir bicimde yeniden kullanilmasini miimkiin kilacaktir.
Gelistirilen sistem, traktore entegre edilen degisken oranli glibreleme, ilaglama ve elektronik kontrollii ekim-
dikim makineleri ile gercek zamanl veri aligverisini desteklemektedir. Sistem mimarisi, traktér kabininde
konumlandirilan endiistriyel bir bilgisayar etrafinda yapilandirilmis olup, CAN Bus, Modbus, RS-232, RS-
485, IEEE 802.11 (Wi-Fi) ve IEEE 802.15 (diisiik gliglii kablosuz iletisim) gibi farkli haberlesme
protokollerini destekleyen modiiler bir yapiya sahiptir. Ayrica, kullaniciya saha operasyonlarini izleme ve
kontrol etme imkan1 sunan bir terminal arayiizii ile donatilmistir. Onerilen agik kaynak yaklasimi sayesinde,
tarim makinas1 ireticileri ve akademik arastirmacilar ortak bir platform {izerinde kendi uygulamalarini
gelistirebilecek, veri formatlarini genisletebilecek ve birlikte calisabilirlik (interoperability) seviyesini
artirabilecektir. Bu durum, yerli iireticilerin Tarim 4.0 doniisiimiine daha hizli adapte olmasini saglarken, ayni
zamanda Tirkiye’nin tarim makinast ihracatinda rekabet giiciinii artirabilecek Onemli bir potansiyel

sunmaktadir.
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OZET

Kiiresel niifus artist ve iklim degiskenligi, tarimsal iiretimde verimlilik artisint ve su kaynaklarinin
korunmasinit zorunlu bir hedef haline getirmistir. Bu baglamda \"Tarim 5.0\" vizyonunun merkezinde yer alan
Dijital Ikiz (Digital Twin - DT) teknolojisi, fiziksel sulama sistemlerinin gergek zamanli verilerle beslenen
sanal bir kopyasini olusturarak, tarimsal yonetimde devrimsel bir doniisiim vaat etmektedir. Bu ¢aligma, dijital
ikizlerin tarimsal sulama sistemlerine entegrasyonunu, bu teknolojinin sagladigi operasyonel avantajlari ve
karsilasilan temel sinirliliklar1 akademik bir perspektifle analiz etmektedir. Dijital ikizler; Nesnelerin Interneti
(IoT), sensorleri, uydu goriintiileri ve meteorolojik istasyonlardan gelen heterojen verileri entegre ederek, bitki
su ihtiyact ve toprak nem dengesi iizerinde yliksek hassasiyetli simiilasyonlar ger¢eklestirmektedir. Geleneksel
sulama yontemlerinden farkli olarak bu siber-fiziksel sistemler, \"eger-sdyle-olursa\" (what-if) senaryolart
araciligiyla gelecekteki ¢evresel kosullari tahmin edebilmekte ve sulama planlamasini dinamik bir sekilde
optimize edebilmektedir. Arastirmalar, bu teknolojinin su kullaniminda %20-40, enerji ve girdi maliyetlerinde
ise %15-30 oraninda tasarruf sagladigini, bununla birlikte iiriin verimliligini %10-25 bandinda artirdigin1 rapor
etmektedir. Ancak, dijital ikizlerin genis Olcekli saha uygulamalar1 oniinde yiiksek baglangic maliyetleri,
teknolojik olgunluk diizeyi, veri standartlagsmasi eksikligi ve siber giivenlik riskleri gibi dnemli engeller
bulunmaktadir. Ozellikle kiigiik dlgekli iireticiler i¢in finansal erisilebilirlik ve teknik beceri gereksinimi,
teknolojinin benimsenme hizin1 yavaslatmaktadir. Sonug¢ olarak dijital ikizler, tarimsal sulamada kaynak
etkinligini maksimize eden ve risk yonetimini dijitallestiren stratejik bir aractir. Gelecekte maliyetlerin
diismesi ve Yapay Zeka (Al) algoritmalarinin gelismesiyle birlikte, bu sistemlerin siirdiiriilebilir gida giivenligi

stratejilerinin temel tasi haline gelecegi degerlendirilmektedir.
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OZET

Dijital ikiz (DT) teknolojisi, fiziksel bir varligin veya siirecin sensérler araciligiyla toplanan gergek
zamanli verilerle siirekli glincellenen dinamik bir dijital kopyasi olarak tanimlanmaktadir. Statik simiilasyon
modellerinin aksine, fiziksel ve sanal diinya arasinda ¢ift yonlii bir veri akist kurarak sistem performansini
optimize ederek, olasi senaryolari test etmekte ve tahmine dayali analiz yapma imkani sunmaktadir. Bu
teknoloji; fiziksel katman, sanal katman ve bu ikisi arasindaki veri iletimini saglayan iletisim katmani olmak
iizere ii¢ temel bilesen {izerine inga edilmektedir. Tarimsal {iretim ekosisteminde dijital ikizlerin entegrasyonu
sulama, giibreleme, ilaglama ve hayvancilik yonetimi gibi kritik siiregclerde veri odakli bir doniistimii
tetiklemektedir. Ciftciler ve ziraat mithendisleri, \"eger-sdyle-olursa\" (what-if) senaryolarini sanal ortamda
simiile ederek, saha uygulamalarindan 6nce miidahale stratejilerini optimize edebilmektedir. Bu durum, hassas
tarim uygulamalariyla birlestiginde su ve enerji tasarrufu, girdi maliyetlerinin minimize edilmesi ve birim
alandan alinan verimin artirilmasi gibi somut ekonomik kazanimlar saglamaktadir. Ayrica, bitki sagliginin ve
hayvan refahinin gercek zamanli takibi, hastaliklarin erken teshis edilmesine ve operasyonel risklerin
azaltilmasina olanak taniyarak kiiresel gida giivenligi ve siirdiiriilebilirlik hedeflerine katki sunmaktadir.
Ancak, tarimsal dijital ikizlerin yayginlagmasi; yiiksek baslangic¢ yatirim maliyetleri, kirsal bolgelerdeki dijital
altyapi yetersizlikleri ve biyotik-abiyotik faktorlerin karmasikligindan kaynaklanan modelleme zorluklart gibi
sinirliliklarla karsi karsiyadir. Ayrica veri giivenligi ve siber riskler, teknoloji benimseme siirecinde 6nemli
bariyerler olarak dne ¢ikmaktadir. Sonug olarak, dijital ikiz teknolojisi geleneksel tarimi \"Tarim 5.0\" odakli
akilli bir ekosisteme doniistiirme potansiyeline sahip olsa da, bu potansiyelin tam olarak realize edilmesi igin

standartlasma, veri kalitesinin artirilmasi ve ¢ok disiplinli yaklasimlarin gelistirilmesi elzemdir.
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ABSTRACT

Accurate estimation of stomatal conductance (SC) is essential for monitoring crop water status and guiding
irrigation decisions, yet conventional porometer-based measurements remain labor-intensive and spatially
limited. This study develops an integrated physical-machine-learning framework to estimate SC in irrigated
and dryland maize using high-resolution multispectral and thermal UAV imagery. We first applied the
PROSAIL radiative transfer model to retrieve canopy biophysical parameters (LAI, Cab) through a
lookup-table inversion constrained by sensitivity analysis. These physically derived variables were combined
with vegetation indices (NDVI, EVI, GNDVI, Clre, SAVI) and thermal indices (Tc, CWSI, NDVI_Temp) to
form a multimodal predictor set. Principal component analysis revealed that the first two components explained
85.7% of the total variance, separating irrigated and dryland fields along gradients of canopy greenness,
pigment concentration, and thermal stress. Machine-learning models trained on PCA-transformed predictors
showed that Random Forest consistently outperformed GBM, SVR, and PLSR across all water management
conditions. Predictive skill varied strongly with water availability: dryland fields exhibited higher accuracy
(R? = 0.22) due to greater thermal variability, whereas irrigated fields showed lower accuracy (R* = 0.15),
reflecting narrower physiological variability. Variable-importance analysis revealed divergent drivers of SC
across water regimes. In dryland fields, thermal indices dominated, indicating that SC is primarily regulated
by water deficit, explained by thermal variability. In irrigated fields, structural and pigment-related indices
gained influence, reflecting photosynthetic demand—driven stomatal behavior under well-watered conditions.
Overall, the study demonstrates that hybrid RTM—-ML approaches provide a robust pathway for estimating
stomatal conductance from UAV imagery, particularly when accounting for management-specific
physiological dynamics. These findings highlight the importance of integrating structural, biochemical, and

thermal information to improve remote-sensing-based crop water-stress assessment.
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ABSTRACT

Humus is a brown to dark coloured amorphous substance considered a natural organic compound resulting
from aerobic and anaerobic decomposition of organic matter, such as plant and animal residue. It includes
humic substances and resynthesizes products of microorganisms, which have gained significant attention in
agriculture, attributable to their potential to promote plant growth and crop yield. Humic substances have a
positive effect on soil quality and fertility by increasing water-holding capacity, stabilizing soil structure,
enhancing soil microbial activity, improving plant physiology, and improving plant adaptation to saline
conditions. Furthermore, humic acids play a significant role in improving soil structure, moisture retention,
and nutrient availability, thereby creating a favorable environment for plant growth. Additionally, humic acid
application improves soil physical and chemical properties and efficiently increases hormonal and various
enzyme activities. to be the key to soil productivity since a fertile soil, with desirable soil structure and adequate
moisture supply, constitutes a productive soil. Soil structure influences soil water movement and retention,
erosion, crusting, nutrient recycling, root penetration, and crop yield. Humic acid application efficiently
increases hormonal and various enzyme activities, which support the tricarboxylic acid cycle, glycolysis, and
respiration. Humic substances application boost plant metabolism, promote root development, and increase
nutrient absorption. The mechanisms underlying this enhancement involve the modulation of physiological
processes, such as photosynthesis, nutrient assimilation, and stress tolerance. These include increased
microbial activity, enhanced soil aggregation, and improved nutrient cycling. Moreover, humic acids can
mitigate soil degradation processes, such as salinization, thereby promoting sustainable agricultural practices.
Through the utilization of humic acids, leading to enhanced growth and development and increased yields in
a wide range of crops. reducing their ecological footprint, therefore promoting food security and sustainable

agriculture.

Keywords: Crops Yield, Organic Fertilizer, Soil Improvement, Ecological Benefits, Food Safety
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ABSTRACT

The agricultural sector has embarked on a process of digital transformation due to a growing global
population, climate change, and resource constraints. These challenges have rendered traditional farming
methods inadequate and made digital transformation a necessity in the sector. One of the most significant
stages of this transformation is referred to as Agriculture 4.0. Agriculture 4.0 refers to the integration of digital
tools—such as the Internet of Things (IoT), artificial intelligence, big data, robotic systems, satellite imaging,
and drone technologies—into agricultural production to increase productivity, reduce costs, and ensure
environmental sustainability. Digital technologies help monitor production and productivity on farmland,
detect diseases, and optimize water usage. Sensors in agriculture collect data on various aspects of plants and
animals. Smart farming systems utilize sensors, artificial intelligence, and digital technology for automation
in agriculture, ensuring that applications such as irrigation, fertilization, pesticide application, and feeding are
carried out in the most optimal manner. The European Union is a pioneer in this transformation through the
comprehensive policies and high-budget research programs it has developed in the Agriculture 4.0 sector.
Projects carried out under the Horizon Europe and Digital Europe Program, in particular, are of great
importance for the development and widespread adoption of digital agriculture technologies. Projects such as
10F2020, SmartAgriHubs, and DEMETER contribute to the development of digital ecosystems in agriculture
by establishing a strong collaboration network among farmers, technology developers, and research
institutions. Thanks to these projects, data-driven agricultural practices have become widespread across
Europe, significant efficiency gains have been achieved in resource use, and sustainability in agricultural
production has been strengthened. Tiirkiye, on the other hand, has been striving to adapt to this transformation
in recent years through public-sector-led projects and digital agriculture applications. Projects such as the
Digital Agriculture Market (DITAP), the Agricultural Information System (TBS), and the Farm Monitoring
and Management System (CIYS), led by the Ministry of Agriculture and Forestry, are contributing to the
digitalization of agricultural production. In addition, applications developed by the private sector, such as
Vodafone Smart Village, demonstrate the practical applicability of smart agriculture technologies in the field.
These projects offer significant benefits in terms of improving production planning, reducing costs, and
increasing farmers’ income levels. In this study, Agriculture 4.0 applications implemented in the European
Union and Tiirkiye were examined and a comparative analysis was conducted in terms of policies, projects,
and technological infrastructure. The findings indicate that Europe has adopted a more systematic,
comprehensive, and high-budget approach to digital agriculture, while Tiirkiye is still in the development phase
but possesses significant potential. The study highlights that for Tiirkiye to advance in the Agriculture 4.0
field, it is necessary to increase R&D investments, strengthen digital infrastructure, expand farmer training

programs, and develop public-private sector collaborations.

Keywords: Agriculture, Productivity, Agriculture 4.0, Digital Agriculture, Europe, Turkey
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OZET

Blok zinciri teknolojisi, merkezi bir otoriteye ihtiya¢ duymadan giivenli, seffaf ve degistirilemez veri
kayitlar1 saglayan yenilik¢i bir dijital sistem olarak son yillarda bircok sektdrde dikkat ¢cekmektedir. Bu
caligsma, blok zinciri teknolojisinin temel prensiplerini agiklamakta ve 6zellikle gida sektorii ile et endiistrisinde
uygulanabilirligini degerlendirmektedir. Blok zincirinin merkeziyetsizlik, seffaflik, degismezlik ve dagitik
giiven gibi 6zellikleri, veri giivenligini artirmakta ve paydaslar arasinda giiven olusturmaktadir.

Gida tedarik zincirleri, ¢ok sayida paydasin yer aldig1 karmasik yapilar olup, izlenebilirlik ve seffaflik
eksikligi gida giivenligi agisindan onemli riskler dogurmaktadir. Gida sahteciligi, kontaminasyon ve geri
cagirma siireclerindeki gecikmeler, hem tiiketici sagligint hem de ekonomik siirdiiriilebilirligi olumsuz
etkilemektedir. Bu noktada blok zinciri teknolojisi, tirlinlerin iiretimden tiikketime kadar tiim asamalarinin kayit
altina alinmasin1 saglayarak izlenebilirligi giliclendirmekte ve kriz durumlarinda hizli miidahale imkéani

sunmaktadir.

Ozellikle hayvancilik ve et endiistrisinde blok zinciri uygulamalari; hayvan yetistirme kosullari, yem
kullanim, lojistik siiregler ve depolama kosullar1 gibi kritik verilerin giivenli sekilde izlenmesine olanak
tanimaktadir. Boylece hem gida giivenligi artirilmakta hem de tiiketici giiveni giiclendirilmektedir. Bununla
birlikte, yliksek maliyetler, teknik altyap1 gereksinimleri ve standartlasma eksikligi gibi zorluklar, teknolojinin
yayginlagmasinin oniinde engel olusturmaktadir.

Sonug olarak, blok zinciri teknolojisi gida giivenligi ve izlenebilirlik agisindan dnemli firsatlar sunmakta

olup, gelecekte gida tedarik zincirlerinin temel bilesenlerinden biri olma potansiyeline sahiptir.

Anahtar Kelimeler: Blockchain, Dijitallesme, Gida Giivenligi, izlenebilirlik



% SAS ‘ I. INTERNATIONAL SELCUK AGRICULTURAL SCIENCE CONGRESS

May 6-8, 2026 / Konya

International Selcuk Agricultural Science Congress

KONYA iLiNDE SUT SiGiRi iISLETMELERININ KARBON AYAK iZiNiN
BELIRLENMESI

FEYZA DENIZ AYDIN', SELDA UZAL SEYFI:

1Selguk Universitesi, Ziraat Fakiiltesi, Tarimsal Yapilar ve Sulama Béliimii, Konya, TURKIYE
2Selguk Universitesi, Ziraat Fakiiltesi, Tarimsal Yapilar ve Sulama Boliimii, Konya, TURKIYE
'feyzadenizaydin@gmail.com °’seldauzalseyfi@gmail.com

OZET

Karbon ayak izi kavrami, son yillarda diinya niifusundaki artisa bagl olarak gida talebinin artmasi ile
hayvanciligin kiiresel 1sinmadaki payinin aragtirilmast amaciyla ortaya ¢ikmistir. Diinya sera gazi salinimunun
%18-23liniin hayvan yetistiriciliginden kaynaklandigi tahmin edilmektedir (FAO). Hayvancilik
isletmelerinden yayilan sera gazi salinimlarinin 6nemli bdliimiiniin, enterik fermantasyon ve giibre yonetim
sistemlerinden kaynaklandigi bilinmektedir.

Bu calisma, Konya Ilinde siit sigir1 isletmelerinden kaynaklanan sera gazi salinim degerlerinin ve karbon
ayak izinin belirlenmesi amaciyla 2023-2024 yillar1 arasinda yiiriitiilmiistiir. Arastirmada, Konya Il Tarim ve
Orman Midiirliigiinden 6zel izinle alinan, ilge bazinda hayvan yasina gore kategorize edilmis hayvan sayilari
esas alinmistir. Hayvancilik isletmelerinden kaynakli N20O ve CH4 salimim degerleri ve CO2 eg degerlerinin
hesaplanmasinda Uluslararas1 Iklim Degisikligi Paneli (IPCC) tarafindan gelistirilen Tier 1 metodolojisi
kullanilmstir.

Calismada, Konya Ili ve ilcelerinde enterik fermantasyon kaynakli CH4, giibre kaynakli CH4 ve giibre
kaynaklt N20O gazlarinin salimm degerleri sirasiyla; 32,33 Gg/yil, 41.5 Gg/yil ve 6.5 Gg/yil olarak
hesaplanmustir. Arastirmada Konya ili ve ilgelerine ait toplam karbon ayak izi (CO2 esdegerligi) 3.770 Gg/yil
olarak bulunmustur. Arastirma sonucunda 1 1t siit i¢in 2.75 kg/y1l CO2 esdegeri hesaplanirken, sigir basina
yillik CO2 esdegerligi ise 10.856 kg/yil olarak hesaplanmigtir

Arastirma sonucunda, hesaplanan karbon ayak izi degerlerinin istenen degerlerle uyumlu oldugu
gorlilmiistir. Bununla birlikte, giibre kaynaklt metan salinim degerlerinin kismen yiiksek elde edilmesinin
nedeninin; isletmelerdeki giibre yonetim uygulamalarinin yetersizliginden kaynaklandigi tespit edilmistir.
Ayrica, hayvancilik igletmeleri kurulurken hayvan refahina uygun barinak projelerinin gelistirilmesinin yani
sira giibre yonetim sisteminin zararli gaz salinimini azaltacak sekilde planlanmasinin; zararl gazlarin kiiresel

1sinmaya etkisinin azaltilmasina katki saglayacagi diistiniilmektedir.

Anahtar Kelimeler: Siit S1gir1 Isletmeleri, Karbon Ayak izi, Kiiresel Issnma
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ABSTRACT

In recent years, rapid technological developments, increasing labor costs, and rising consumer demands
have revealed the need for more efficient and sustainable agricultural systems. In this context, robotic
technologies and artificial intelligence are being increasingly integrated into the livestock sector in order to
enhance productivity, improve animal welfare, and reduce dependence on labor. The Netherlands holds a very
important position in dairy cattle breeding and milk production worldwide. The aim of this study is to examine
the types of robotic systems used in dairy cattle housing in the Netherlands and to evaluate their effects on
animal behavior, welfare, and production efficiency. Thus, it will contribute to gaining a different perspective
on how robotic systems used in animal housing can improve animal welfare and productivity. Additionally, it
will contribute to the design of newly developed housing planning systems in a way that is more efficient,

suitable for animal welfare, sustainable, and more compatible with robotic systems.

Keywords: Robotic Systems, Dairy Cattle Barns, Animal Welfare, Netherlands
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Insan beslenmesinde kullanilan kiiltiir bitkilerinden birisi olan bugday, genis bir adaptasyon yetenegine
sahip olmasi1 sayesinde hem diinyada hem de tilkemizde ekilis alaninin yani sira tiretim miktar1 bakimindan da
ilk sirada yer almaktadir. Bugday iilkemiz icin en stratejik Urlinlerden birisi olup iilkemizde yaygin olarak
ekilmektedir. Pas hastaliklar1 da bugday verimini ve kalitesini etkileyen en 6nemli biyotik faktorler olarak
onem tagimaktadir. Kara pas hastaligi (Puccinia graminis Pers. f. sp. tritici Erick.&Henn.) bugdayin en eski
bilinen hastaliklarindan birisidir. Kara pas hastaligi 6zellikle bitki gelisim periyodunun uzun oldugu yiiksek
kesimlerde etkili olmakla birlikte, zaman zaman da sahil ve gecit bolgelerinde sorun olarak karsimiza
cikmaktadir. Kara pas hastaliginin konukgularmin (Bugday ve Berberis) gelisimleri ve konukgu-patojen
interaksiyonlarinin takipi ile birlikte Bugday ve Berberis tiirlerinin farkli gelisim dénemlerinde Cankir1 ilinde
lokasyonlar bazinda hastaligin gelismesinde en etkili iklim parametreleri belirlenmistir. Meterolojik iklim
istasyonlarindan alinan iklimsel degerler ile birlikte Berberis bitkisi iizerine fotokapanlar yerlestirilerek ve
belirlenen 10 giinliik periyotlar halinde gdzlemsel olarak veriler alinmistir. Berberis bitkilerinin yapraklarimin
iizerinde olusan aesiospor gelisimleri takip edilerek, sporlarin olgunlasma donemleri, sporlarin yogunlugu ve
durumu belirlenmis ve bugday bitkisine sporlarin gecisi gozlemsel olarak izlenmistir. Bugday bitkisi ve
Berberis tiirlerinin uzun yillar temel iklimsel karakterizasyonlar1 belirlenerek alinan iklim verileri, hastalik
gozlemleri ve bitkisel gelisim bilgileri yapay zeka algoritmalariyla analiz edilerek hastaligin olusum kosullari
ve yaylilma riskleri belirlenmeye ¢alisilmistir. Algoritmalarda 6zellikle Destek Vektor Makineleri, Rastgele
Orman ve Lojistik Regresyon gibi farkli Veri madenciligi teknikleri kullanilarak kara pas hastaliginin gelisim

durumu belirlenmeye ¢aligiimistir.

Anahtar Kelimeler: Bugday Kara Pas1, Puccinia Graminis F.sp. Tritici, Bugday, Berberis Spp., Iklim Verileri, Yapay
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