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INTRODUCTION

Rice is one of the most important staple crops worldwide, playing a critical role in global food
security. However, contemporary management practices combined with the impacts of climate
change have introduced significant challenges to sustainable rice production, while technological
and genetic advances have simultaneously created new opportunities for innovation.

Reduced water availability and increasing soil salinity, both intensified by climate change,
represent major constraints on rice cultivation. In addition, weeds have become the most
significant pest in conventional rice systems and are emerging as a primary challenge in drip-
irrigated rice production. Furthermore, some diseases have been increasing worldwide.

Recent research efforts have focused on the development of rice varieties resistant to salinity,
herbicides, and/or diseases; the optimization of drip irrigation systems; the breeding of high-
yielding hybrid cultivars; and the early detection of biotic and abiotic stresses through artificial
intelligence, optical sensing technologies, and unmanned aerial vehicles.

This workshop will primarily address these emerging challenges and technological
advancements. Contributions presenting any innovative approaches and novel technologies
applicable to rice cultivation are highly encouraged.

Prof. Ahmet ULUDAG
Chairman of the Scientific Committee
On Behalf of Scientific and Organizing Committees
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GIRIS

Celtik, diinya ¢capinda en 6nemli temel gida maddelerinden biridir ve gida giivenliginde kritik bir
rol oynamaktadir. Bununla birlikte, glinlimiiz tarim uygulamalar1 ve iklim degisikliginin etkileri,
stirdiirtilebilir geltik tiretiminde 6nemli meseleler ortaya ¢ikarirken teknolojik ve genetik
gelismeler de ayni anda yenilik i¢in yeni firsatlar yaratmaktadir.

Iklim degisikliginin de etkisiyle azalan su kaynaklar1 ve artan toprak tuzlulugu, celtik
yetistiriciliginde onemli kisitlamalar olusturmaktadir. Ayrica, yabanciotlar geltik sistemlerinde
en 6nemli zararli haline gelmistir ve damla sulama yontemiyle yapilan geltik tiretiminde de temel
bir mesele olarak goriinmektedir. Ayrica, bazi hastaliklar da diinya genelinde artis
gostermektedir.

Son donemdeki aragtirma caligmalari, tuzluluga, herbisitlere ve hastaliklara toleransli geltik
cesitlerinin gelistirilmesine; damla sulama sistemlerinin optimizasyonuna; yiiksek verimli hibrit
cesitlerin 1slahi ile yapay zeka, optik algilama teknolojileri ve insansiz hava araglari araciligiyla

biyotik ve abiyotik streslerin erken tespitine odaklanmustir.

Bu ¢alistay dncelikle yeni ortaya ¢ikan giicliikler ile teknolojik gelismeleri birlikte ele
almaktadir. Celtik yetistiriciligine katkilar sunabilecek uygulanabilir yenilik¢i yaklagimlar ve
yeni teknolojiler konusundaki bildiriler bilhassa tesvik edilmistir.

Prof. Dr. Ahmet ULUDAG
Bilim Kurulu Bagkani
Bilim ve Diizenleme Kurullar1 Adina
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The Use of Uncrewed Aerial Vehicles in Rice Cropping System
Kassim AL-KHATIB

Department of Plant Sciences, University of California, Davis, CA, USA
kalkhatib@ucdavis.edu

Drones, also known as uncrewed aerial vehicles (UAVSs), have been increasingly used in precision
agriculture including sowing seeds, spreading fertilizers, assessing crop health and yields, crop
scouting, mapping, and monitoring, spraying herbicides and other pesticides and crop inspection.
In addition, it is commonly used in digital farming. Moreover, it is used for greenhouse painting,
releasing beneficial insects, and airlifting of harvested crops. In livestock management it is used
to locate missing or injured herd animals in far off grazing areas and counting livestock. It helps
with farm security by monitoring fences and gates. UAV is particularly useful in areas where
natural obstacles or limited feasibility prevent conventional pesticide applications. The objectives
of our research were to evaluate the use of drones in a water-seeded system, compare their
efficiency with that of conventional ground applications, and assess the potential for off-target
herbicide movement. In the drone efficacy trial, benzobicyclon + halosulfuron-methyl at 302 + 65
g ai ha! was applied at the 1-2 leaf rice stage as a base treatment to the whole field. A tank-mix
combination of florpyrauxifen-benzyl at 40 g ha™* plus penoxsulam + cyhalofop-butyl at 44 + 312
g ha! was applied with 584 ml ha* methylated seed oil (MSO) at the 4-5 leaf rice growth stage.
Treatments were arranged in a randomized complete block design with four replicates. The spray
height was 1.5, 2, and 2.5 m, and the spray volume was 24, 48, and 96 L ha™! to compare drone
applications alongside a 1 m height 192 L ha ground application. The DJI Agras T50 drone was
equipped with four centrifugal nozzles calibrated to deliver a 320-micron droplet size during the
applications. Experimental plots were separated with 6-m-wide buffers, and replicates were
separated with 12-m-wide buffers. There was no distinguishable rice crop injury across all
treatments. All treatments, including the ground application, achieved >90% watergrass, >97%
sedge, and 100% broadleaf weed control at 28 DAT. Grain yield among treatments ranged from
9,500 to 10,500 kg hat compared to only the benzobicyclon + halosulfuron-methyl treated plot
that remained at 7,850 kg ha. The efficacy study clearly showed that weed control with drone
applications is similar to ground application. In the drone off-target drift trial, clomazone at 672 g
hat was applied on the day of seeding, and benzobicyclon + halosulfuron-methyl at 302 + 65 g
ha was applied at the 1-2 leaf rice stage as a base treatment to the whole field. A tank-mix
combination of glufosinate-ammonium at 1682 g ha! with 584 ml ha™* MSO was applied at the
full-tiller rice growth stage on 6-m by 15-m wide plots. Off-target drift treatment was arranged in
a randomized complete block design with three replicates. The spray height was 2 m, and the spray
volume was 96 L ha™* to simulate the realistic herbicide application scenarios with drones during
a 3.2 kph wind. Experimental plots were separated with 30-m-wide buffers. There was a
distinguishable rice crop injury across all replicates. The off-target drift was recorded as far as 50
m away from the sprayed plots, which raises significant precautions regarding the drift mitigation
of the drone applications.

Keywords: rice, UAV, digital farming, herbicide



International Rice Workshop 2026, May 6-8, 2026
Uluslararas1 Katilimli Celtik Calistay1 2026, 6-8 Mayis 2026

Celtik Yetistiriciliginde Insansiz Hava Araclarimin Kullanim
Kassim AL-KHATIB

Department of Plant Sciences, University of California, Davis, CA, USA
kalkhatib@ucdavis.edu

Insansiz hava araci1 (IHA) olarak da bilinen dronlar, ekim, giibreleme, mahsul saghg ve verimi
tahmini, mahsuliin gozlemlenmesi, haritalanmasi ve takibi, herbisit ve diger pestisitlerin tatbiki ve
mahsul denetimi de dahil olmak {izere hassas tarimda giderek daha fazla yer bulmaktadir. Ayrica,
dijital tarimda da yayginlagmistir. Daha da 6tesi, Seralarin boyanmasi, faydali boceklerin salinmasi
ve hasat edilen mahsullerin havadan tasinmasi i¢in de kullanilabilmektedir. Hayvancilikta, uzak
otlaklardaki siiriilerdeki kaybolan veya yarali hayvanlari bulmak ve hayvan sayimi yapmak igin
kullanilmaktadir. Citleri ve kapilar1 gozetleyerek ciftlik giivenligine yardimci olmaktadir. Tabii
engellerin bulundugu veya mevcut pestisitlerin tatbikine mani olan alanlarda bilhassa faydali
olmaktadir. Arastirmamizin amaglari, suya ekilen ¢eltikte dronlarin kullanimini degerlendirmek,
yer uygulamasi ile dronun etkinligini karsilagtirmak ve herbisitlerin hedef disi hareket
potansiyelini tahmin etmektir. Dronun etkinliginin arastirildigi denemede, benzobisiklon +
halosulfuron-metil, ¢geltigin 1-2 yaprakli doneminde biitiin tarlaya temel uygulama olarak 302 +
65 g aktif madde ha? dozunda tatbik edilmistir. Florpiroksifen-benzil'in 40 g ha? dozu ile
penokssulam + sihalofop-butil'in 44 + 312 g ha* dozunun tank karisimi, 584 ml ha 'metillenmis
tohum yag1 (MSO) ile birlikte ¢eltigin 4-5 yaprakli doneminde uygulanmistir. Deneme, tesadiif
bloklar1 deseninde dort tekerriirlii olarak kurulmustur. Drone uygulamalari (1,5, 2 ve 2,5 m ugus
yiiksekligi ve 24, 48 ve 96 L ha ! mahldl miktar1)l m yiikseklikten 192 L ha! mahlille yapilan
yerden uygulama ile mukayese edilmistir. Uygulama esnasinda 320 mikron damlacik capi
saglayacak sekilde kalibre edilmis dort santrifiij meme ile donatilmis DJI Agras T50 dronu
kullanilmistir. Parseller arasinda 6 m ve bloklar arasinda 12 m mesafe emniyet seridi birakilmigtir.
Higbir uygulamada geltikte belirgin bir hasar goriilmemistir. Yer uygulamasi da dahil olmak iizere,
biitiin uygulamalar, 28. giinde ¢imensi tiirlerde %90'n iizerinde, hasir otlarinda %97'nin {izerinde
ve genis yaprakli yabanciotlarda %100 kontrol saglamistir. Celtik verimi uygulamalarda 9.500 ile
10.500 kg ha* arasinda degisirken, sadece benzobisiklon + halosiilfuron-metil uygulanan temel
uygulamada 7.850 kg’da kalmigtir. Bu sonuglar yabanciot miicadelesinde dron ile yapilan
uygulamanin yer aletiyle yapilan uygulamaya benzer oldugunu acikca gdstermistir. Drone ile
siiriiklenme denemesinde, klomazon 672 g ha' dozda ekim giiniinde ve benzobisiklon +
halosiilfuron-metil 302 + 65 g ha™* dozda celtigin 1-2 yaprakli doneminde biitiin tarlaya temel
uygulama olarak tatbik edilmistir. Tam kardeslenmede 1682 g ha! glufosinat-amonyum ile 584
ml ha? MSO'un tank karisimi olarak 6 m x 15 m genisligindeki parsellere uygulanmlstlr
Siiriklenme denemesi tesadiif bloklar1 deseninde ii¢ tekerriirlii olarak kurulmustur Uretici
uygulamalarma benzemesi icin ucus yiiksekligi 2 m, mahliil hacmi 96 L ha! olarak ayarlanmis ve
3,2 km/sa riizgarda simiile edilmistir. Parseller arasinda 30 m genisliginde emniyet seridi
birakilmistir. Biitiin tekerriirlerde celtikte belirgin bir hasar gortilmistiir. Herbisitin uygulandigi
parsellerden 50 metre mesafeye kadar siiriiklenme kaydedilmistir; bu da dron uygulamalarinda
stiriiklenmenin azaltilmas1 hususunda bizi uyarmaktadir.

Anahtar Kelimeler: celtik, IHA, dijital tarim, herbisit
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Tetflupyrolimet: Development of a New Mode-of-Action Herbicide for
Effective Management of Herbicide-Resistant Grass Weeds

Vratislav ZACEKY", Atul PURI? and Murat KAHYAOGLU?®

! Regional Technical Manager, FMC Agro Cesk4 republika s.r.o., Generala Piky 430/26, 160 00
Prague, the Czech Republic
2 Global Technical Product Manager (Herbicides), FMC, Stine Research Center, 1090 Elkton
Rd, Newark, DE 19711, U.S.
3 R&D specialist, FMC Turkey Endiistri Uriinleri San. Ltd. Sti. Barbaros Mah. Begonya Sk. No:3,
Nida Kule Atasehir Kuzey Kat: 15/149 34746 Atasehir/istanbul
“Corresponding author’s e-mail: vratislav.zacek@fmc.com

Tiirkiye, with more than 120,000 ha of rice cultivated annually, is highly significant for rice
production within the European region and faces major challenges in weed management, primarily
due to the development of herbicide resistance. Over the last three decades, the global
agrochemical market has experienced a lack of innovation in the introduction of new herbicide
modes of action (MOA). Tetflupyrolimet (Dodhylex™ active), currently in development by FMC
Corporation, is the first herbicide with a new mode of action that provides season-long control of
major grass weeds in rice. Tetflupyrolimet belongs to a novel herbicidal class of aryl pyrrolidinone
anilides that interferes with de novo pyrimidine biosynthesis via inhibition of dihydroorotate
dehydrogenase enzyme that is localized to the mitochondria in the plants. Tetflupyrolimet is the
first active ingredient assigned to the HRAC/WSSA Group 28 and currently remains the only
commercialized herbicide within this group. An extensive field program conducted over more than
eight years globally, using conventional ground sprayers and unmanned aerial vehicle (UAV)
application systems, has shown that it provides season-long control of key grass weeds in rice,
including Echinochloa spp., Leptochloa spp., Digitaria spp., Ischaemum spp., as well as important
broadleaf weeds such as Monochoria spp., Heteranthera spp., and sedges such as Fimbristylis
spp.. Dodhylex™ active has excellent crop safety to both japonica and indica rice biotypes as well
as transplanted or direct seeded rice under diverse soil and environments. Due to its novel mode
of action, there is no evidence of tetflupyrolimet having cross-resistance with existing herbicide
classes. With its unique MOA, tetflupyrolimet has the potential to become a highly effective tool
for herbicide-resistance management (IRM) in grass weed control within the rice production
systems also in Tiirkiye. Efficacy results from trials conducted in Tiirkiye will be presented to
illustrate this potential.

Keywords: Dodhylex™ active, tetflupyrolimet, HRAC 28, herbicide resistance management
(IRM), rice weeds
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Tetflupyrolimet: Herbisitlere Dayanikh Bugdaygil Yabanciotlarla Etkin
Miicadele icin Yeni Etki Mekanizmal bir Herbisit

Vratislav ZACEKY", Atul PURI? ve Murat KAHYAOGLU?®

! Regional Technical Manager, FMC Agro Cesk4 republika s.r.o., Generala Piky 430/26, 160 00
Prague, the Czech Republic
2 Global Technical Product Manager (Herbicides), FMC, Stine Research Center, 1090 Elkton
Rd, Newark, DE 19711, U.S.
3 R&D specialist, FMC Turkey Endiistri Uriinleri San. Ltd. Sti. Barbaros Mah. Begonya Sk. No:3,
Nida Kule Atasehir Kuzey Kat: 15/149 34746 Atasehir/istanbul
“Sorumlu yazar e-posta: vratislav.zacek@fmc.com

Yilda 120000 hektardan fazla geltik ekilisiyle Avrupa’nin 6nde gelen celtik iireticilerinden biri
olan Tiirkiye, bilhassa yabanciotlarda herbisitlere dayanikliliga bagl olanlar olmak {izere ¢eltikte
yabanciot miicadelesinde miithim meselelerle karst karsiyadir. Otuz yildan daha uzunca bir
miiddettir diinya ziraat kimyasallar1 pazari, yeni bir herbisit etki modu kesfedememistir.
Tetflupyrolimet (ticari ismi: Dodhylex™ active) FMC sirketi tarafindan gelistirilmis, celtikte
tiretim mevsimi boyunca yabanciot miicadelesi saglayan yeni bir etki modu olan bir herbisit etkili
maddesidir. Tetflupyrolimet, aril pirrolidinone anilide isimli yeni bir herbisit sinifindandir ve
mitokondrilerde bulunan dihidroorotate dehidrogenaz enzimini kisitlayarak (inhibe ederek) temel
(de novo) pirimidin biyosentezine etki etmektedir. Tetflupyrolimet, HRAC/WSSA 28 Grubu
olarak siniflandirilan ilk etkili maddedir ve bu gruptan yegane ticaretlesmis herbisittir. Diinya
genelinde, sekiz yildan beri yer aletleri ve [HAlarla yiiriitilen yogun arazi ¢alismalarmin
sonucunda, Echinochloa spp., Leptochloa spp., Digitaria spp., Ischaemum spp., gibi ¢eltigin ana
bugdaygil yabanciotlarinin yani sira Monochoria spp., Heteranthera spp. gibi genis yaprakli tiirler
ve Fimbristylis spp. gibi hasirotlarinda da geltik iiretim mevsimi boyunca kontrol sagladig: ortaya
konulmustur. Muhtelif toprak ve ¢evre sartlarinda ister fideden sasirtilsin ister dogrudan ekilsin
hem Japonica hem de Indica biyotipi ¢eltiklerde emniyetle kullanilabilmektedir. Yeni bir etki
moduna sahip olmasindan dolayi, mevcut herbisit siniflarina dayanikli yabanciot tiirlerinden
tetflupyrolimet’e capraz dayanikli bir populasyon bulunmamistir. Yegane etki moduna sahip
tetflupyrolimet, ¢eltikte bugdaygil yabanciotlardaki herbisitlere dayanikliligin idaresinde, Tiirkiye
de dahil, etkili bir ara¢ olarak kullanilabilme potansiyeline sahiptir. Bu bildiride, Tiirkiye’de
yiiriitiilmiis denemeler baglaminda bu potansiyel ortaya konulacaktir.

Anahtar Kelimeler: Dodhylex™ etkili maddesi, tetflupyrolimet, HRAC 28, herbisitlere
dayanikliligin idaresi (IRM), geltik yabanciotlari
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The History of Rice Variety Development and Rice Seed Production Activities
in Tiirkiye

Halil SUREK

Agrobest Grup Tarim ilaglar1 Toh. Iml. ith. ihr. San. ve Tic. A.S. Kemalpasa/Izmir
surekhalil55@gmail.com

In this paper, the history of rice breeding and rice seed production activities in Tiirkiye will be
summarized and evaluated. It is known that the history of rice cultivation in Tiirkiye dates back
as far as the Fatih period. Rice breeding activities started in the different countries at the beginning
of the 20th century. Rice variety development activities in Tiirkiye can be dated back as early as
the 1930s. Harun Aziz Bey who attended a six-month training on rice cultivation in Italy in the
1930s, tested 44 rice varieties introduced from abroad for the first time in Tosya district of the
Kastamonu province. According to the results of the experiment, the varieties, Kasimbeyazi,
Karakoy Pirinci, Akgeltik, Maratelli, Sarikilgik, Restono, Amerikano and Benlok were
recommended for Tosya rice growing area. Later on, The Summer Crops Research Station
established in Antalya in 1937, tested some rice varieties introduced from abroad and Blue Rose
and Caroline varieties were determined adaptable to the southern part of Tiirkiye. In the 1960s,
rice variety development studies were carried out by Tarsus Irrigated Agricultural Research
Institute and Yesil Agricultural Research Institute and it was determined that Blue Rose and IR-8
cultivars adapted well to the Mediterranean coastal areas while R. Bersani, Ribe, Maratelli, Sezia,
Rialto, Roma, Arborio and Baldo varieties were adapted to the Thrace part of the Marmara region.
The rice breeding activities were transferred from YesilkOy Agricultural Research Institute to
Trakya Agricultural Research Institute with its establishment in 1970. The breeding activities
conducted on a regional basis until 1982, which a national rice-breeding project was introduced
via inclusion of other research institutes from Izmir, Adana, Antalya, Diyarbakir, Ankara and
Samsun. As a result of these breeding efforts, 14 rice varieties were developed by the introduction
method, 78 by the crossing-selection method and three by mutation method in the government
institutes. The first rice varieties were registered in 1990 under the names of Trakya, Ipsala, Meric,
Altinyazi, and Ergene. The most popular variety among the local developed varieties was
Osmancik-97, it became a rice brand in Tirkiye and has provided important contributions to the
rice sector. An average 0.9% vyield increase annually was achieved through breeding activities in
Tiirkiye in the years between 1960 and 2000. As a result of a well-organized variety development
and seed production program initiated in the 1980s, all varieties and seeds used in rice production
became local in 2008. Today, private companies mostly produce rice seeds, whereas government
institutions produced them prior to 2000. After 2014, the private research companies also started
to develop rice varieties. They have registered some introduced varieties besides some varieties
developed by themselves in the last years.

Keywords: Osmancik-97, national variety, national seed, rice breeding, Trakya Agricultural
Research Institute, National Rice Breeding Project
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Tiirkiye’de Celtik Cesit Gelistirme ve Celtik Tohumluk Uretim
Cahsmalarimmin Tarihcesi

Halil SUREK

Agrobest Grup Tarim ilaglar1 Toh. Iml. ith. ihr. San. ve Tic. A.S. Kemalpasa/Izmir
surekhalil55@gmail.com

Bu bildiride, Tiirkiye’deki celtik cesit gelistirme ve tohumluk {iretim g¢alismalarinin tarihsel
gelisim siireci incelenerek, elde edilen sonuglar degerlendirilecektir. Ulkemizde celtik tariminin
gecmisi, ¢cok eskilere Fatih donemine kadar gitmektedir. Celtik c¢esit gelistirme c¢alismalari
diinyanin farkli tlkelerinde 20. Yiizyilin baslarinda baslamistir. Tiirkiye’de de celtik cesit
gelistirme calismalarimin tarihini 1930’lara kadar geriye gétiirebiliriz. italya’da celtik konusunda
1930’larda alt1 ay miiddetle egitim gérmiis, Harun Aziz Bey, ilk defa yurt disindan temin edilen
44 adet celtik ¢esidini, Kastamonu’nun Tosya ilgesinde denemistir. Bu denemenin sonucuna gore;
Kasimbeyazi, Karakoy Pirinci, Akgeltik, Maratelli, Sarikil¢ik, Restono, Amerikano ve Benlok gibi
¢esitler, Tosya yoresine tavsiye edilmistir. Bilahare, Antalya’da 1937 yilinda kurulan Yazhk
Uriinler Arastirma Istasyonunda, yurt disindan getirilen cesitler denenmis ve bunlardan Blue Rose
ve Caroline c¢esitlerinin Tiirkiye’ nin giliney taraflarina iyi uyum sagladigi tespit edilmistir. Tarsus
Sulu Ziraat Arastirma Enstitiisii ve YesilkOy Arastirma Enstitiisii tarafindan da 1960’11 yillarda
celtik cesit gelistirme ¢alismalarn yiiriitiilmis, Blue Rose ve IR-8 ¢esidinin Akdeniz; R. Bersani,
Maratelli, Sezia, Rialto, Roma, Arborio ve Baldo ¢esitlerinin Trakya bolgesine iyi uyum sagladigi
bildirilmistir. Bilahare, 1970 yilinda Edirne’de Zirai Arastirma Enstitiisii’niin (1987 yilinda Trakya
Tarimsal Arastirma Enstitlisii adin1 almistir) kurulmasindan sonra, geltik c¢alismalar1 Yesilkoy
Arastirma Enstitiisii tarafindan Edirne’ye devredilmistir. Onceleri bdlge bazinda yiiriitiilen
calismalar, 1982 yilinda iilkesel projeye déniistiiriilerek, Izmir, Adana, Antalya, Diyarbakir,
Ankara ve Samsun’da bulunan bazi arastirma enstitiileri de projeye dahil edilmistir. Bu baglamda
kamu kuruluslarinda, introdiiksiyon yontemi ile 14, melezle seleksiyon yontemi ile 78 ve
mutasyon yontemi ile iic ¢eltik cesidi gelistirilmistir. Ilk Tiirk celtik cesitleri, 1990 yilinda, Trakya,
Ipsala, Meri¢, Altinyaz1 ve Ergene isimleri altinda tescil edilmistir. Gelistirilen gesitlerden en
poplileri, iilkemizde bir piring markasi haline gelen ve celtik sektoriinde onemli gelismeler
saglayan Osmancik-97 ¢esididir. Tiirkiye’de yliriitiilen gesit gelistirme ¢aligmalar1 ile 1960-2000
yillart arasinda yillik ortalama %0,9°luk bir verim artig1 saglanmistir. 1980°lerde baslatilan koklii
bir cesit gelistirme ve tohumluk iiretim programi sonucu, 2008 yilina gelindiginde, liretimde
kullanilan ¢esit ve tohumun tamami yerli hale getirilmistir. Glinlimiizde biiyiik kismi 6zel
kuruluglar tarafindan karsilanan tohumluk ihtiyaci, 2000 yilina kadar tamamen kamu kuruluslar
tarafindan karsilanmaktaydi. 2014 yilindan sonra 6zel sektdr arastirma kuruluslart da cesit
gelistirme calismalarina baslamiglardir. Son yillarda, yurt disindan getirdikleri bazi cesitler ile
kendilerinin 1slah etmis olduklar1 bazi ¢esitleri tescil ettirmektedirler.

Anahtar Kelimeler: Osmancik-97, yerli ¢esit, yerli tohum, celtik islahi, Trakya Tarimsal
Arastirma Enstitiisii, Ulkesel Celtik Islah Projesi
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Rice Cultivation in Serbia: A Historical Overview of Attempts and Challenges
Milica JEVTIC, Milo§ PURIC, Aleksandar STEVANOVIC and Markola SAULIC"

The Academy of Applied Studies Polytechnic, Belgrade, Serbia
“Corresponding author’s e-mail: msaulic@politehnika.edu.rs

Rice cultivation in the Balkans represents a historically documented but ultimately unsustainable
agricultural practice, particularly in present-day Serbia. The aim of this study is to analyze the
historical development and decline of rice cultivation in Serbia. The study is based on a review of
historical and statistical data. Rice was introduced during the Ottoman period and cultivated in
selected river valleys under irrigation systems, but production remained limited and dependent on
specific environmental conditions, including water availability and soil characteristics. Long-term
sustainability was constrained by agroecological factors such as insufficiently high temperatures,
unstable water resources, and the need for continuous flooding. Additionally, the formation of rice
paddies often led to stagnant water and associated health risks. In the modern period, economic
factors further accelerated the decline of rice cultivation. The expansion of global markets and
increased competition from regions with more favorable climatic and infrastructural conditions
made domestic production economically uncompetitive. Serbia lacked both adequate irrigation
infrastructure and long-term investment in specialized systems. Today, domestic demand is
entirely met through imports, which reached approximately 14,100 tonnes in 2022. Imports are
dominated by long-grain (indica) varieties, while consumption remains relatively low at around
3.6 kg per capita annually. The obtained results confirm the interaction between environmental
and economic factors, while climate change and the digitalization of production create
opportunities for the advancement and modernization of agricultural production, including the
possibility of experimental rice cultivation.

Keywords: rice, Serbia, agricultural history, agroecological conditions
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Sirbistan’da Celtik Yetistiriciligi: Tecriibeler ve Sikintilara Tarihi Bir Bakis
Milica JEVTIC, Milo§ PURIC, Aleksandar STEVANOVIC ve Markola SAULIC”

The Academy of Applied Studies Polytechnic, Belgrade, Serbia
“Sorumlu yazar e-posta: msaulic@politehnika.edu.rs

Balkanlar'da celtik yetistiriciligi, tarihte yer almis olmasina ragmen giiniimiizde bilhassa
Sirbistan’da, siirdiiriilemez bir tarim uygulamasidir. Bu caligmanin amaci, Sirbistan'da celtik
yetistiriciliginin tarihsel gelisimini ve gerilemesini analiz etmektir. Caligsma, tarihi dokiimanlarin
ve istatistik verilerin incelenmesine dayanmaktadir. Celtik, Osmanli doneminde getirilmis ve
sulama imkanlar1 olan nehir vadilerinde yetistirilmistir, ancak tretim smirli kalmis ve su
mevcudiyeti ve toprak Ozellikleri gibi belirli ¢evre kosullarina bagli olmustur. Uzun vadeli
stirdiiriilebilirlik, gereginden daha yiiksek sicakliklar, istikrarsiz su kaynaklar1 ve karsilanamayan
stirekli su ihtiyaci gibi agroekolojik faktorlerden dolayr kisitlanmistir. Ayrica, geltik tarlalarinda
olusan durgun sular ve bunlardan kaynaklanan saglik riskleri ortaya ¢ikmistir. Modern dénemde,
ekonomik faktorler celtik yetistiriciliginin gerilemesini daha da hizlandirmigtir. Kiiresel pazarlarin
genislemesi ve daha elverisli iklim ve altyapi kosullarina sahip bolgelerin artan rekabeti, yerli
tiretimi ekonomik olarak rekabet¢i olmaktan ¢ikarmistir. Ciinkii Sirbistan'da hem yeterli sulama
altyapis1 hem de 6zel sistemlere uzun vadeli yatirim eksikligi mevcuttu. Giiniimiizde i¢ talep
tamamen ithalat yoluyla karsilanmakta olup, 2022 yilinda yaklasik 14100 tona ulasmistir. Ithalatin
biiylik boliimiinii uzun taneli (indica) ¢esitler olustururken, tiiketim kisi basina yillik yaklasik 3,6
kg ile nispeten diisiik seviyede kalmaktadir. Elde edilen sonuglar, ¢evre ve ekonomik unsurlar
arasindaki etkilesimi dogrulamaktadir; diger yandan, iklim degisikligi ve iiretimin dijitallesmesi
ise ¢eltik yetistirme ihtimali de dahil tarim {iretiminin gelismesi ve modernizasyonu igin firsatlar
yaratmaktadir.

Anahtar Kelimeler: geltik, Sirbistan, tarim tarihi, tarimsal ekolojik kosullar
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Efficacy of the LAZIM Solution Model Against Salinity and Cold Water
Stress in Rice Production

Tufan GUNDEM

Osmancik District Directorate of Agriculture and Forestry, Corum, Tiirkiye
tufan.gundem@tarimorman.gov.tr

Rice production in the Osmancik region faces severe abiotic stress factors, such as high irrigation
water salinity and extreme low water temperatures, which threaten the sustainability of the world-
renowned "Osmancik-97" variety. This study aims to evaluate the effectiveness of the LAZIM
(Enriched Reclamation Material with Leonardite Base) model in mitigating the dual stress effects
of 4.66 dS/m water conductivity and 5 °C water temperature. The material and method of the
research consist of a synergistic formulation comprising leonardite to stabilize soil structure,
humic acid to chelate sodium ions, and beet molasses to stimulate microbial activity by providing
high potassium content. Field trials were conducted during the 2025 production season across 18
different locations, comparing various dosage combinations against control plots. Research results
indicated that a 25 kg/da dosage of LAZIM, applied with basal fertilizer before sowing,
significantly increased plant resistance and yield parameters. While the control plots yielded 440
kg/da with a 48% milling recovery and a thousand-grain weight of 18.2 grams, the LAZIM-applied
plots achieved a yield of 860 kg/da, a 62% recovery, and a thousand-grain weight of 24.4 grams.
The discussion of the findings reveals that the developed model effectively manages ionic balance
by shifting the Potassium/Sodium (K/Na) ratio in the rhizosphere in favor of the plant and triggers
physiological resistance mechanisms in the rice plant. Specifically, the organic carbon input
provided by the formulation rehabilitated the critical organic matter levels from 0.8% and
minimized sodium toxicity in the root zone. In conclusion, the LAZIM project has proven to be a
vital strategy for protecting regional agricultural heritage against climate-induced stress factors.
This guided project, supported by OKA, provides a scientifically validated framework for
increasing soil organic matter and ensuring economic stability for producers under extreme
environmental conditions.

Keywords: rice, salinity stress, K/Na Ratio, organic matter, leonardite
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Celtik Uretiminde Tuzluluk ve Soguk Su Stresine Karsi LAZIM Cé6ziim
Modelinin Etkinligi

Tufan GUNDEM

Osmancik Ilgce Tarim ve Orman Miidiirliigii, Corum, Tiirkiye
tufan.gundem@tarimorman.gov.tr

Osmancik bolgesindeki ¢eltik iiretimi, 6zellikle yiiksek sulama suyu tuzlulugu ve ekstrem diisiik
su sicakliklart gibi diinya markasi "Osmancik-97" ¢esidinin siirdiiriilebilirligini tehdit eden ciddi
abiyotik stres faktorleriyle karsi karsiyadir. Bu ¢alisma, 4,66 dS/m su iletkenligi ve 5 °C su
sicakliginin yarattig ikili stres etkilerini azaltmada LAZIM (Leonardit Altyapili Zenginlestirilmis
Islah Materyali) modelinin etkinligini degerlendirmeyi amac¢lamaktadir. Arastirmanin materyal ve
yontemini; toprak yapisini stabilize etmek i¢in leonardit, sodyum iyonlarini selatlamak i¢in hiimik
asit ve yliksek potasyum igerigi saglayarak mikrobiyal aktiviteyi uyarmak i¢in pancar melasindan
olusan sinerjik bir formiilasyon olusturmaktadir. Saha denemeleri 2025 {iretim sezonunda 18 farkl
lokasyonda vyiiriitiilmiis; farkli dozaj kombinasyonlari kontrol parselleriyle karsilastirilmistir.
Arastirma sonuglari, ekim Oncesi taban giibresi ile birlikte uygulanan 25 kg/da LAZIM dozajinin
bitki direncini ve verim parametrelerini 6nemli Olgiide artirdigini gostermistir. Uygulama
yapilmayan kontrol parsellerinde verim 440 kg/da, randiman %48 ve bin dane agirlig1 18,2 gram
diizeyinde kalirken; LAZIM uygulanan parsellerde verim 860 kg/da’a ytikselmis, randiman %62
olarak 6l¢iilmiis ve bin dane agirlig1 24,4 grama ulagmustir. Bulgularin tartisilmasi, gelistirilen
modelin rizosfer bolgesindeki Potasyum/Sodyum (K/Na) oranini bitki lehine cevirerek iyon
dengesini etkin bir sekilde yonettigini ve ¢eltik bitkisinde fizyolojik diren¢ mekanizmalarini
tetikledigini ortaya koymaktadir. Ozellikle formiilasyonun sagladigi organik karbon girdisi,
topraklarin %0,8 seviyesindeki kritik organik madde miktarini rehabilite ederek kok bolgesindeki
sodyum toksisitesini minimize etmistir. Sonug olarak LAZIM projesi, bolgesel tarimsal miras1
iklim kaynakli stres faktorlerine kars1 korumada hayati bir strateji oldugunu kanitlamistir. OKA
tarafindan desteklenen bu gilidiimlii proje, ekstrem ¢evresel kosullar altinda toprak organik
maddesini artirmak ve Treticiler i¢in ekonomik istikrar1 saglamak adina bilimsel olarak
dogrulanmis bir ¢erceve sunmaktadir.

Anahtar Kelimeler: celtik, tuzluluk stresi, potasyum/sodyum orani, organik madde, leonardit
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Improvement in Hybrid Rice (Oryza sativa L.) Breeding and Production in the
World, and Hybrid Rice Breeding and Production Opportunities in Tiirkiye

Necmi BESER

Department of Genetics and Bioengineering, Engineering Faculty, Trakya University, Edirne,
Turkiye.
necmibeser@trakya.edu.tr

Hybrid rice breeding is carried out to benefit from heterosis for high yield and to protect the
commercial maintenance of varieties. Heterosis in rice was first reported in 1926. Due to rice being
a self-pollinating plant and its flower structure, developing hybrid rice varieties was initially very
difficult. The first hybrid rice variety was registered in China in 1976, and after that date, its
cultivated area rapidly increased. By 1991, the area planted with hybrid rice in China had surpassed
more than half of the total rice cultivation area. Today, these figures are even higher. In the USA,
especially in the southern states, hybrid rice varieties have reached more than 35% of cultivation.
Meanwhile, many Asian countries have also started growing hybrid rice varieties. Many private
companies, including American and European companies, are studying on hybrid rice breeding.
The Hybrid Rice Breeding Consortium was established at the International Rice Research Institute
(IRRI), and many research institutes and private companies around the world are members of this
consortium and cooperate with it. In recent years, hybrid rice production has also begun in
European countries. In Tirkiye, studies on hybrid rice breeding are being conducted, but hybrid
rice varieties have not yet been registered and entered production. This presentation discusses
hybrid rice breeding and production in the world, as well as the possibilities for hybrid rice
breeding and production in Tiirkiye.

Keywords: rice, hybrid rice, breeding, production, Oryza sativa L.
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Diinyada Hibrit Celtik (Oryza sativa L.) Islah ile Uretimindeki Gelismeler ve
Tiirkiye’de Hibrit Celtik Islah1 ve Uretimi Olanaklarn

Necmi BESER

Trakya Universitesi, Miihendislik Fakiiltesi, Genetik ve Biyomiihendislik Boliimii Edirne,
Tirkiye
necmibeser@trakya.edu.tr

Hibrit celtik 1slah1 yiiksek verim igin heterosisten faydalanmak ve cesitlerin ticari olarak
muhafazasin1 kolaylastirmak i¢in yapilmaktadir. Celtikte heterosis ilk olarak 1926 yilinda
bildirilmistir. Kendine tozlanan bitki olusu ve ¢igcek yapist nedeniyle baslangicta melez geltik
cesidi gelistirme cok zor olmustur. 1k hibrit celtik ¢esidi 1976 yilinda Cin’de tescil edilmis ve bu
tarihten sonra hizla ekilis alanlar1 artmig, 1991 yilinda Cin’de ekilen ¢eltiklerin ekilis alanlari,
celtik ekilis alanlarinin yaridan fazlasini gegmistir. Bu giin icin bu rakamlar daha da yiikselmistir.
ABD’de 6zellikle Giiney eyaletlerinde hibrit geltik gesitleri % 35’lere ulagmistir. Diger taraftan
bir¢cok Asya iilkesinde hibrit ¢eltik ¢esidi yetistirilmeye baslanmistir. Amerika, Avrupa sirketleri
dahil bir¢ok 6zel sirkette bu konuda gesit gelistirme ¢aligmalart yapmaktadir. Uluslararasi Celtik
Arastirma Enstitiistinde de Hibrit Celtik Islah1 Konsorsiyumu kurulmus olup, diinyada birgok
aragtirma enstitlisic ve Ozel sirket bu konsorsiyumun iiyesidir ve konsorsiyumla isbirligi
yapmaktadirlar. Avrupa lilkelerinde de son yillarda hibrit ¢eltik tiretimi baglamistir. Tirkiye’ de
melez hibrit celtik 1slahi ile ilgili ¢caligsmalar yapilmakta olup, heniiz hibrit ¢eltik ¢esitleri tiretime
gecmemistir. Bu bildiride diinyada hibrit ¢eltik 1slahi, tiretimi ile Tiirkiye’de hibrit ¢eltik 1slah1 ve
tiretimi olanaklari tartigilmigtr.

Anahtar kelimeler: geltik, hibrit geltik, 1slah, tiretim, Oryza sativa L.
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Breeding Herbicide-Tolerant Rice:
Historical Approaches, Current Genetic Resources, and Future Opportunities
with Artificial Intelligence and Genome Editing

Kamil HALILOGLU

Gazi University, Faculty of Science, Department of Biology, Ankara, Tiirkiye
kamil.haliloglu@gazi.edu.tr

Weeds, and particularly weedy (red) rice and herbicide-resistant grasses, are among the most
damaging biotic constraints to rice (Oryza sativa L.) productivity, and their impact has intensified
with the global transition from transplanted puddled systems to direct-seeded rice (DSR).
Herbicide-tolerant (HT) rice has therefore emerged as a cornerstone technology for sustainable
weed management in DSR, evolving through three successive technological waves. The first wave
relied on chemical mutagenesis and produced the imidazolinone-tolerant Clearfield system, built
on OsALS1 substitutions such as S653N, W548M, and S627N that confer broad cross-resistance
to ALS-inhibiting herbicides. The second wave introduced transgenic glufosinate-tolerant
(bar/pat) and glyphosate-tolerant (EPSPS) events, whose deployment has been constrained by
regulatory hurdles, yield penalties, and gene flow to weedy rice. The third and current wave is
defined by CRISPR—Cas9, cytidine and adenine base editing, and prime editing, which enable
transgene-free, multiplexed stacking of tolerance alleles
across OsALS1, OsACC, OsePSPS, OsHPPD, and OsPPO1, including the precise GATIPS
(G172A/T1731/P177S) substitution in OSEPSPS and simultaneous edits that couple
imidazolinone, glufosinate, pendimethalin, and haloxyfop-R-methyl tolerance in a single
generation. Beyond target-site  resistance, non-target-site loci — HIS1, OsbZIP88,
and OsPUT1/2/3 — are highlighted as underexploited genetic resources that detoxify p-triketone,
ALS-, ACCase- and paraquat-class chemistries. This review further analyzes the convergence of
artificial intelligence with HT-rice breeding, including genomic selection on elite irrigated
germplasm, machine-learning frameworks such as PlantMine that mine core SNPs from the 3K
Rice Genomes, deep-learning phenotyping for herbicide injury and weed—crop discrimination, and
structure-guided protein design (AlphaFold/RFdiffusion) that rationalizes base- and prime-editing
targets. The synthesis indicates that the next generation of HT rice cultivars will combine stacked
target-site mutations with non-target-site detoxification loci, delivered through Al-accelerated
genomic prediction and precision editing, and embedded in stewardship strategies that mitigate
gene flow to weedy rice and delay resistance evolution.

Keywords: Oryza sativa, herbicide tolerance, Clearfield, CRISPR—Cas, base editing, prime
editing, genomic selection, artificial intelligence, direct-seeded rice, weedy rice
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Herbisite Toleransh Celtik Islahi:
Tarihsel Yaklasimlar, Giincel Genetik Kaynaklar ve Yapay Zeka ile Genom
Diizenleme Perspektifinde Gelecege Yonelik Firsatlar

Kamil HALILOGLU

Gazi University, Faculty of Science, Department of Biology, Ankara, Tiirkiye
kamil.haliloglu@gazi.edu.tr

Yabanc otlar, 6zellikle kirmizi (yabani) celtik ve herbisite dayanikli dar yaprakh tiirler, geltigin
(Oryza sativa L.) verimliligini sinirlayan en 6nemli biyotik streslerden biridir. Bu baski, ¢eltik
tiretiminin fide aktarma sisteminden dogrudan ekim sistemine (DSR) kiiresel dlgekte gegisiyle
birlikte belirgin sekilde artmistir. Bu nedenle herbisite toleransli (HT) celtik, DSR'de siirdiiriilebilir
yabanci ot yonetiminin temel teknolojisi haline gelmis ve birbirini izleyen ii¢ teknolojik dalga ile
gelismistir. Birinci dalga, kimyasal mutagenez ¢alismalarina dayanmakta olup OSALS1 geninde
S653N, W548M ve S627N gibi amino asit degisimleri yoluyla ALS inhibitorlerine genis
spektrumlu direng saglayan imidazolinon toleransh Clearfield sistemini ortaya ¢ikarmigtir. Ikinci
dalga, glufosinat (bar/pat) ve glifosat (EPSPS) toleransi saglayan transgenik olaylar1 kapsamis;
ancak diizenleyici kisitlamalar, verim kayiplari ve yabani celtie gen akisi riski ticari
yayginlasmasini sinirlamigtir. Uglineii ve giincel dalga ise CRISPR—Cas9, sitidin ve adenin baz
diizenleme ile prime diizenleme teknolojilerince tanimlanmakta; bu
araglar OsALS1, OsACC, OsEPSPS, OsHPPD ve OsPPO1 genlerinde transgen igcermeyen ve
coklu tolerans alellerinin tek nesilde birikimine olanak tanimaktadir. Bu kapsamda OSEPSPS'te
hassas GATIPS (G172A/T1731/P177S) degisimi ile imidazolinon, glufosinat, pendimetalin ve
haloxyfop-R-metil toleransini ayni bitkide birlestiren ¢oklu diizenlemeler 6ne ¢ikmaktadir. Hedef-
bolge direncinin 6tesinde, HIS1, OsbZIP88 ve OsPUT1/2/3 gibi hedef-dis1 (NTSR) lokuslar; -
triketon, ALS, ACCase ve parakuat sinifi herbisitleri detoksifiye eden ve heniiz yeterince
degerlendirilmemis genetik kaynaklar olarak vurgulanmaktadir. Bu derleme, ayrica yapay zeka ile
HT geltik 1slahinin birlesimini ¢eltik 1slah programlarinda uygulanan genomik seleksiyonu, 3K
Rice Genomes verisinden cekirdek SNP'leri kesfeden PlantMine gibi makine o6grenmesi
cercevelerini, herbisit hasari fenotiplemesi ile yabanci ot—iiriin ayriminda kullanilan derin 6grenme
modellerini ve AlphaFold/RFdiffusion temelli yapi-glidiimlii protein tasariminin baz/prime editing
hedeflerini rasyonellestirmesini kapsamli bicimde analiz etmektedir. Elde edilen sentez, yeni nesil
HT celtik ¢esitlerinin, karakterize edilmis hedef-bolge mutasyonlarini hedef-dis1 detoksifikasyon
lokuslariyla yapay zeka destekli genomik tahmin ve hassas genom diizenleme araciligiyla
birlestiren; ayn1 zamanda yabani geltie gen akisini siirlayarak direng evrimini geciktiren
yonetim stratejilerine entegre edilen ¢esitler olacagini gostermektedir.

Anahtar Kelimeler: Oryza sativa, herbisit toleransi, Clearfield, CRISPR—Cas, baz diizenleme,
prime editing, genomik seleksiyon, yapay zeka, dogrudan ekim ¢eltik, yabani geltik
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Smart Rice Farming Management: Digital Solutions for Water and Pesticide
Conservation
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Global population growth and the deepening climate crisis have made the management of water
resources in agricultural production a vital necessity. Rice, one of the crops with the highest water
use, is pushing the limits of sustainability with traditional irrigation methods. This study focuses
on the integration of drip irrigation, which maximizes water use efficiency, into rice farming and
the real-time detection of weeds in rice fields using Unmanned Aerial Vehicles (UAVS). Within
the scope of the research, three different irrigation levels were monitored in real-time using soil
moisture sensors according to field capacity (100%, 125%, and 150%); and weed detection studies,
one of the most significant problems in rice cultivation, were carried out using data obtained
through multispectral cameras integrated into the UAVs. The study utilized an NVIDIA Jetson
AGX Orin development board with real-time data processing capabilities and a DJI Matrice 350
RTK UAV system equipped with Micasense RedEdge sensors. Flights were performed
autonomously at a fixed altitude of 25 m. The RTK technology was used to precisely map the
coordinates of weeds, and high-resolution spectral data were collected in 6 different bands. The
study results showed that irrigation levels have a direct effect on yield and breakage efficiency in
rice grown using drip irrigation. The yield was 3.3 t/ha, 4.6 t/ha, and 7.9 t/ha at 100%, 125%, and
150% irrigation levels, respectively with marketable whole unbroken grain percentage 52%, 54%,
and 57%. The findings demonstrate that while water conservation is achieved with drip irrigation
in rice production, increased irrigation volume significantly improves both yield and efficiency.
Furthermore, thanks to the integration of NVIDIA Jetson, multispectral camera support, UAV
systems, and RTK technology, weed mapping was performed with high precision. Within the
developed technological infrastructure, the dataset prepared for the detection of Echinochloa spp.
and Sorghum halepense L. species was trained with the DuckNet deep learning architecture. As a
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result of the tests, the system demonstrated high performance, achieving an 85% accuracy rate in
weed identification. Therefore, a reliable basis has been established for real-time and precise
spraying. This study demonstrates that the combined use of digital decision support systems and
controlled irrigation strategies in modern rice production is a critical requirement for production
efficiency and sustainability.

Keywords: rice, UAV, real-time monitoring, weed, drip irrigation, artificial intelligence
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AKkilh Celtik Yonetimi: Su ve Ila¢ Tasarrufunda Dijital Céziimler
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Kiiresel niifus artig1 ve derinlesen iklim krizi, tarimsal tiretimde su kaynaklarinin yonetimini hayati
bir zorunluluk haline getirmistir. Su kullaniminin en yiiksek oldugu iiriinlerden biri olan ¢eltik,
geleneksel sulama yontemleriyle siirdiiriilebilirlik sinirlarin1 zorlamaktadir. Bu c¢alisma, su
kullanim etkinligini maksimize eden damla sulama yonteminin ¢eltik tarimina entegrasyonunu ve
bu siiregte Insansiz Hava Araglari (IHA) ile celtikte yabanciotlarin gercek zamanli tespit
edilmesidir. Arastirma kapsaminda, ii¢ farkli sulama diizeyi tarla kapasitesine gore (%100, %125
ve %150) toprak nem sensorleriyle anlik olarak izlenmistir. IHA’lara entegre multispektral
kameralar araciligiyla elde edilen verilerle geltikte en 6nemli sorunlarin baginda gelen yabanciot
tespit edilmesi ¢alismalar1 yiritiilmistiir. Calismada, ger¢cek zamanl veri isleme kabiliyetine
sahip NVIDIA Jetson AGX Orin gelistirme kart1 ve Micasense RedEdge sensoér donanimli DJI
Matrice 350 RTK THA sistemi kullanilmistir. Uguslar 25 m sabit yiikseklikte otonom olarak icra
edilmistir. Yabanciotlarin koordinatlarinin  hassas bir sekilde haritalanmasi i¢in RTK
teknolojisinden yararlanilmis ve 6 farkli bantta yliksek ¢ozlniirliiklii spektral veriler toplanmistir.
Calisma sonucunda, damla sulama yontemi ile yetistirilen ¢eltikte sulama diizeylerinin verim ve
kiriksi1z randiman {izerinde dogrudan etkili oldugu gorilmiistiir. %100, %125 ve %150 sulama
konularinda verim degerleri sirasiyla 3,3 t/ha, 4,6 t/ha ve 7,9 t/ha olarak &lgiilmiistiir. Uriin
kalitesinin en onemli gostergelerinden biri olan kiriksiz randiman degerleri ise artan su seviyesiyle
paralel olarak sirasiyla %52, %54 ve %57 seklinde tespit edilmistir. Elde edilen bulgular, ¢eltik
iiretiminde damla sulama yontemiyle su tasarrufu saglanirken, sulama miktarindaki artisin hem
verimi hem de randimani belirgin sekilde iyilestirdigini ortaya koymaktadir. Ayrica, NVIDIA
Jetson, multispektral kamera destekli, THA sistemleri ve RTK teknolojisinin entegrasyonu
sayesinde, yabanciotlarin tespiti yiiksek hassasiyetle gergeklestirilmistir. Gelistirilen teknolojik
altyap1 kapsaminda, Echinochloa spp. ve Sorghum halepense L. tiirlerinin tespitine yonelik
hazirlanan veri seti, DuckNet derin 6grenme mimarisi ile egitilmistir. Yapilan testler sonucunda
sistem, yabanciot teshisinde %85 dogruluk oranina ulasarak yiiksek bir performans sergilemistir.
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Bundan dolay1 gercek zamanli ve noktasal ilaglama i¢in giivenilir bir temel olusturulmustur. Bu
calisma, modern ¢eltik iiretiminde dijital karar destek sistemleri ile kontrollii sulama stratejilerinin
birlikte kullaniminin, {iretim verimliligi ve siirdiiriilebilirlik agisindan kritik bir gereklilik
oldugunu ortaya koymaktadir.

Anahtar Kelimeler: geltik, IHA, gercek zamanl1 gériintii isleme, yabanciot, damla sulama, yapay
zeka
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Rice Variety Development Studies in the Black Sea Region in Tiirkiye
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The Rice Breeding Research Project aims to develop varieties with superior yield and quality
compared to existing varieties in different ecological rice production areas of our country and the
Black Sea Region, particularly resistant or tolerant to rice leaf blight (Pyricularia oryzae), root rot
(Fusarium spp.) and lodging, with low spikelet sterility, early or mid-early maturing, suitable for
mechanical harvesting, and resistant to low temperatures at different stages of development.
Furthermore, the development of varieties with quality criteria such as high rice yield, long or
medium-length glassy grains, low or medium amylose content, and medium or high gelatinization
temperature is targeted. To achieve these goals, introduction, hybridization, and selection breeding
methods are applied. Lines and varieties obtained from domestic and international organizations
are used. In selection, partial bulk or mass selection methods are used, considering disease
resistance, yield, and quality. Yield trials are established in areas with different climates and soil
structures. In addition, activities such as variety demonstrations, field days, and training sessions
are planned to introduce newly developed varieties and techniques.

Keywords: rice, breeding, resistance, early maturity, grain yield
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Karadeniz Bolgesi Celtik Cesit Gelistirme Calismalar:
Ozgiir AZAPOGLU", Rasim UNAN, Serkan YILMAZ, Melih ENGINSU ve Samet GUL

Karadeniz Tarimsal Arastirma Enstitlisti Miidiirligii, Samsun, Tiirkiye
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Celtik Islah1 Arastirma Projesi, Ulkemizin ve Karadeniz Bolgesinin farkli ekolojik celtik iiretim
alanlarina mevcut gesitlere gore daha iistiin verim ve kaliteye sahip, 6zellikle sahilde sorun olan
celtik yaprak yanikligi (Pyricularia oryzae) , kok ciirikligi (Fusarium spp.) hastaligina ve
yatmaya dayanikli veya toleransli, diisiik basak¢ik kisirligi olan, erkenci veya orta erkenci,
makineli hasada uygun, gelismenin farkli devrelerinde diisiik sicakliklara dayanikli gesit ya da
cesitler gelistirmek amaglanmaktadir. Ayrica, yiiksek piring randimani, uzun veya orta uzunlukta
camsi1 dane, diisiik veya orta amiloz icerigi, orta veya yliksek jelatinlesme sicakligi gibi kalite
kriterlerine sahip ¢esitlerin gelistirilmesi hedeflenmektedir. Bu amaglara ulasmak igin
introdiiksiyon, melezleme ve seleksiyon i1slah metotlar1 uygulanmaktadir. Yurti¢ci ve yurtdist
kuruluglardan temin edilen hat ve ¢esitler kullanilmaktadir. Seleksiyonda kismi bulk veya toptan
segme metodu kullanilarak, hastaliklara mukavemet, verim ve kalite gbz Oniine alinmaktadir.
Bolgenin farkli iklim ve toprak yapisina sahip yerlerinde verim denemeleri kurulmaktadir.
Bunlarin yaninda gelistirilen yeni c¢esit ve tekniklerin tanitimimi saglamak icin ¢esit
demonstrasyonlari, tarla giinii ve egitim ¢alismasi gibi faaliyetler de hedeflenmektedir.

Anahtar kelimeler: celtik, 1slah, dayaniklilik, erkencilik, tane verimi
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The Hidden Warriors of Paddy (Oryza sativa L.) Fields in Canakkale
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The research was conducted in paddy growing areas of Canakkale province in 2025. Two different
paddy growing locations, namely Biga and Kumkale, were selected for investigating the
population dynamics of beneficial insect species (predators and parasitoids). These two locations
were chosen because they differ from each other in terms of their ecological characteristics and
crop cultivation practices, making them suitable for paddy growing in Canakkale province. The
main objective of this research was to identify the insect species having a vital role in the biological
control of paddy insect pests under controlled environmental conditions. The most notorious insect
pest species of paddy crop, namely Chilo suppressalis, Tipula orientalis, Oxya chinensis and
Tettigonia viridissima were observed during the study period. Three main experimental plots (P1,
P2, P3) were identified in both locations. Each experimental plot was organized into five sub-plots
(SP1, SP2, SP3, SP4, SP5). A total of 30 sampling points was established in both research sites.
Samplings of beneficial insects were done in May-October, 2025 from both research sites. The
population of natural enemies were observed randomly using insect collecting net and hand-
picking techniques. Insect collection was conducted twice a month from sowing to harvesting of
paddy crop in both locations. The collected samples of beneficial insects were kept in coupling
jars, brought to the laboratory for further investigation and identification. Insect identification was
conducted utilizing the standard keys suggested by different entomologists. The results of this
study showed that the population of predatory insect, Ischnura elegans was found to be the highest
in both research fields of paddy crop followed by Crocothemis erythraea, Harmonia axyridis and
Mantis religiosa. Satisfactory population of parasitoid species, Telenomus turesis and Chelonus
oculator was also observed in paddy fields of both locations. It is concluded that the population of
harmful insect pests of paddy could be kept under economic threshold level (ETL) with the
utilization of beneficial insect species in the integrated pest management (IPM) strategies of paddy
cultivation.

Keywords: predatory insects, parasitoid, paddy, rice, integrated pest management

Acknowledgement: This study is a part of the TUBITAK-1001 Project No:124Y282. The authors
are grateful to the Scientific and Technological Research Council of Tiirkiye.
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Canakkale'deki Celtik Tarlalarimin Gizli Savascilari
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Bu arastirma, 2025 yilinda Canakkale ilinde ¢eltik yetistirilen alanlarda yiiriitiilmiistiir. Faydali
bocek tiirlerinin (predatorler ve parazitoitler) popiilasyon dinamiklerini incelemek amaciyla, Biga
ve Kumkale olmak iizere iki farkli geltik yetistirme lokasyonu secilmistir. Bu iki lokasyon,
ekolojik ozellikleri ve tarimsal uygulamalari bakimindan farklilik gostermeleri nedeniyle
Canakkale ilinde geltik yetistiriciligi i¢in uygun alanlar olarak belirlenmistir. Aragtirmanin temel
amaci, kontrollii cevre kosullar1 altinda ¢eltik zararlilarinin biyolojik miicadelesinde 6nemli rol
oynayan bocek tiirlerini belirlemektir. Caligsma siiresince ¢eltik bitkisinin en 6nemli zararl: tiirleri
olan Chilo suppressalis, Tipula orientalis, Oxya chinensis ve Tettigonia viridissima
gozlemlenmistir. Her iki lokasyonda {i¢ ana deneme parseli (P1, P2, P3) olusturulmus ve her bir
parsel bes alt parsele (SP1, SP2, SP3, SP4, SP5) ayrilmistir. Toplamda her iki arastirma alaninda
30 ornekleme noktasi belirlenmistir. Faydali boceklerin 6rneklenmesi Mayis—Ekim 2025
doneminde gerceklestirilmistir. Dogal diisman popiilasyonlari; bocek yakalama aleti, atrap,
aspirator ve elle toplama yontemleri kullanilarak rastgele goézlemlenmistir. Celtik ekiminden
hasadina kadar her iki lokasyonda ayda iki kez bocek drneklemesi yapilmistir. Toplanan faydali
bocek Ornekleri bocek muhafaza kaplarinda saklanarak laboratuvara getirilmis ve daha sonra
detayli inceleme ve teshis islemleri gerceklestirilmistir. Bocek teshisleri, farkli entomologlar
tarafindan Onerilen standart anahtarlar kullanilarak yapilmistir. Aragtirma sonuglaria gore, her iki
celtik tiretim alaninda predatdr bocek tiirlerinden Ischnura elegans en yiiksek popiilasyona sahip
bulunmus, bunu sirastyla Crocothemis erythraea, Harmonia axyridis ve Mantis religiosa takip
etmistir. Ayrica, her iki lokasyondaki geltik tarlalarinda parazitoit tiirlerden Telenomus turesis ve
Chelonus oculator’un da 6nemli diizeyde popiilasyona sahip oldugu belirlenmistir. Sonug olarak,
celtik zararhilarmin popiilasyonunun, entegre zararli yonetimi (IPM) stratejeleri kapsaminda
faydali bocek tiirlerinin kullanimiyla ekonomik zarar esigi (EZE) altinda tutulabilecegi
belirlenmistir.

Anahtar Kelimeler: predatdr bocekler, parazitoit, geltik, entegre zararli yonetimi
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Echinochloa spp. are common weeds found in every rice-growing region of the world and are
difficult to control. The aim of this study is to cytogenetically characterize the Echinochloa taxa
commonly observed in rice fields in the Marmara Region. For this purpose, seed samples were
collected from Echinochloa plants with different morphological appearances observed in
randomly selected rice fields from different locations in the region during the 2024 planting season.
The plants obtained from the planting of the seeds were analyzed using flow cytometry at the Plant
Genetics and Cytogenetics Laboratory, Department of Field Crops, Faculty of Agriculture, Namik
Kemal University, Tekirdag. In the analyses, the nuclear DNA content (pg/2C) of a total of 100
genotypes was determined. Plants of Osmancik-97 rice variety with a nuclear DNA content of 1
pg/2C were used as the standard in the analyses. When the nuclear DNA analysis results obtained
in the study were examined, it was observed that the nuclear DNA contents of the analyzed
genotypes varied between 2.35 pg/2C and 3.54 pg/2C, and that the genotypes formed two groups
that could be easily distinguished according to their nuclear DNA contents. The nuclear DNA
contents of the genotypes in the first group varied between 2.35 pg/2C and 2.48 pg/2C, while the
nuclear DNA contents of the genotypes in the second group varied between 3.23 pg/2C and 3.54
pg/2C. The genotypes in the first group were identified as E. oryzicola (Vasinger) Vasinger
(2n=4x=36) with a chromosome number of 2n=4x=36, while the 79 genotypes in the second group
were considered to be genotypes of E. crus-galli (L.) P. Beauv and/or E. oryzoides (Ard) Fritsch
(2n=6x=54) with a chromosome number of 2n=6x=54. The results of the study show that the
nuclear DNA content of barnyard grass species can be easily and reliably determined by flow
cytometry, and this information will be useful in determining the ploidy levels, taxonomically
identifying, and classifying barnyard grass species.

Keywords: rice, weed, barnyard grass, cytogenetic, flow cytometry, nuclear DNA content, ploidy,
taxonomy

Acknowledgements: This study is a part of project number TAGEM/BSAD/T1/24/A2/P4/7118,
supported by GDAR.
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Tiirkiye'nin Marmara Bolgesindeki Celtik Tarlalarinda Gozlenen Darican
Taksonlarimin Sitogenetigi Uzerine Calismalar
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Darican tiirleri (Echinochloa spp.) diinyanin geltik tarimi yapilan her bolgesinde goriilen ve
miicadelesi zor olan yabanci otlarindan biridir. Bu ¢alismanin amaci; Marmara Bolgesi'ndeki
celtik tarlalarinda yaygin olarak gdzlenen darican taksonlarmi sitogenetik olarak karakterize
etmektir. Bu amagla 2024 Ekim sezonunda, bdlgenin farkli lokasyonlarindan tesadiifen secilmis
celtik tarlalarinda gozlenen ve farkli morfolojik goriiniimlere sahip darican bitkilerinden tohum
ornekleri toplanmistir. Tohumlarin ekilmesiyle elde edilmis olan bitkiler Tekirdag Namik Kemal
Universitesi, Ziraat Fakiiltesi, Tarla Bitkileri Anabilim Dali, Bitki Genetigi ve Sitogenetigi
Laboratuvari'nda akis sitometresi kullanilarak analiz edilmistir. Yapilan analizlerde toplam 100
genotipin ¢ekirdek DNA igerikleri (pg/2C) belirlenmistir. Analizlerde 1 pg/2C ¢ekirdek DNA
icerigine sahip Osmancik-97 ¢eltik ¢esidine ait bitkiler standart olarak kullanilmistir. Calismada
elde edilen ¢ekirdek DNA analiz sonuglari incelendiginde, analiz edilen genotiplerin ¢ekirdek
DNA igeriklerinin 2,35 pg/2C ile 3,54 pg/2C arasinda degisim gosterdigi ve genotiplerin ¢ekirdek
DNA igeriklerine gore kolayca ayirt edilebilen iki grup olusturdugu goriilmiistiir. Birinci grup
icerisinde yer alan genotiplerin ¢ekirdek DNA igerikleri 2,35 pg/2C ile 2,48 pg/2C arasinda
degisirken, ikinci grup igerisinde yer alan genotiplerin ¢ekirdek DNA igeriklerinin ise 3,23 pg/2C
ile 3,54 pg/2C arasinda degistigi belirlenmistir. Birinci grup igerisinde yer alan genotipler
2n=4x=36 kromozom sayisina sahip E. oryzicola (Vasinger) Vasinger (2n=4x=36) olarak
tanimlanirken, ikinci grup igerisinde yer alan 79 genotipin ise 2n=6x=54 kromozom sayisina sahip
E. crus-galli (L.) P. Beauv ve/veya E. oryzoides (Ard) Fritsch (2n=6x=>54) tiirlerine ait genotipler
olabilecegi degerlendirilmistir. Calismadan elde edilen sonuglar darican tiirlerinin ¢ekirdek DNA
iceriklerinin akis sitometri yontemiyle kolayca ve gilivenilir bir sekilde belirlenebilecegini ve elde
edilen bu bilginin, darican tiirlerinin ploidi seviyelerinin belirlenmesi, taksonomik olarak
tanimlanmasi ve siniflandirilmasinda yararli olacagini gostermektedir.

Anahtar Kelimeler: ¢eltik, yabanciot, darican, sitogenetik, akis sitometri, ¢ekirdek DNA igerigi,
ploidi, taksonomi

Tesekkiir: Bu calisma, TAGEM tarafindan desteklenen TAGEM/BSAD/T1/24/A2/P4/7118
numarall projenin bir pargasidir.
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Prevalence and Severity of Rice Blast and Rice Brown Spot Diseases in
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The most significant fungal disease affecting rice worldwide, including in Tiirkiye, is rice blast
disease, which is caused by the fungus Pyricularia oryzae. Another fungal disease that affects rice
plants is brown spot disease, caused by Bipolaris oryzae. In this study, a survey was conducted
during the 2021 rice planting season in rice fields located in the provinces of Ankara, Cankiri,
Corum, and Kastamonu in Tiirkiye to assess the prevalence and severity of rice blast and brown
spot diseases. Among the districts examined, the highest severity of rice blast disease was recorded
in the Osmancik district of Corum province and the Tosya district of Kastamonu province, both
showing a severity of 3.15%. Conversely, rice blast disease was not observed in the Nallthan
district of Ankara province, which highlights regional differences in disease outbreaks. The highest
prevalence rate of rice blast disease was found in the Tosya district of Kastamonu province, at
14.49%. In terms of rice brown spot disease, the Central district of Cankir1 province exhibited the
greatest severity at 20.19%, as well as the highest prevalence rate of 40.68%. Notably, rice brown
spot disease was not detected in the Kargi district of Corum province.

Keywords: rice, Pyricularia oryzae, Bipolaris oryzae, disease severity, disease prevalence.
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Ankara, Cankiri, Corum ve Kastamonu illerinde Celtik Yamkhgi ve Celtik
Kahverengi Yaprak Lekesi Hastaliklarimin Yayginhik Oranlar: ve Siddetleri
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Diinyada ve iilkemizde ¢eltik fungal hastaliklarindan en 6nemlisi Pyricularia oryzae isimli fungus
tarafindan meydana getirilen ¢eltik yaniklik hastaligidir. Celtik bitkisinde hastalik olusturan diger
bir fungal etmen de kahverengi yaprak lekesi hastaligi etmeni Bipolaris oryzae’dir. Bu ¢alismada
2021 yil1 ¢eltik ekim sezonunda Ankara, Cankiri, Corum ve Kastamonu illerindeki geltik ekim
alanlarinda siirvey caligmasi gerceklestirilmis ve geltik yanikligi hastalig: ile ¢eltik kahverengi
yaprak lekesi hastaligmin yaygiliklar ve siddetleri tespit edilmistir. Incelenen ilgeler arasinda
celtik yaniklig1 hastaliginin en yiiksek hastalik siddeti Corum ilinin Osmancik ilgesi (%3,15) ile
Kastamonu ilinin Tosya il¢esinde (%3,15) goriilmiistiir. Celtik yaniklig1 hastaliginin en yiiksek
yayginlik oran1 Kastamonu ilinin Tosya ilgesinde gdzlemlenmistir (%14,49). Ote yandan, Ankara
ilinin Nallihan ilgesinde celtik yaniklig1 hastaligina rastlanmamasi, hastalik salgininda bolgesel
farkliliklarin oldugunu ortaya koymustur. Incelenen ilgeler arasinda celtik kahverengi yaprak
lekesi hastaliginin en yiiksek hastalik siddeti Cankiri ilinin Merkez il¢esinde goriilmiis olup
(%20,19) yine bu ilgede bu hastaligin yayginlik oraninin en yiiksek oldugu gozlemlenmistir
(%40,68). Corum ilinin Kargi ilgesinde celtik kahverengi yaprak lekesi hastaligi goriilememistir.

Anahtar Kelimeler: c¢eltik, Pyricularia oryzae, Bipolaris oryzae, hastalik siddeti, hastalik
yayginligi
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Rice Products and Their Applications at Global Scale
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Rice (Oryza sativa L.) is a strategic cereal crop that feeds more than 50% of the world’s population
and constitutes one of the fundamental pillars of global agriculture. Today, the significance of rice
extends well beyond the food sector, with its products and by-products finding increasingly diverse
applications in pharmaceuticals, cosmetics, construction, energy, electronics, and automotive
industries, among others. The aim of this study was to comprehensively document the global
application areas of products and by-products derived from the different anatomical parts of the
rice plant, namely the grain, bran, husk, and straw. A systematic review methodology based on
secondary sources was employed, in which current scientific literature, sectoral reports, and
innovative industrial applications were examined and categorized under nine main headings. The
findings demonstrate that the rice grain can be transformed into dozens of distinct products in the
food sector, including cereals, flour-based products, starch, pasta, beverages, and pharmaceutical
excipients. The bran was found to contain high-value-added components such as y-Oryzanol,
which lowers cholesterol, and rice protein, which is widely used in sports nutrition. The husk was
shown to hold industrial value across a broad spectrum, ranging from biomass energy and green
tire production to photovoltaic silicon and lithium-ion battery anodes. The straw, meanwhile, was
identified as having substantial sustainable feedstock potential in cellulosic bioethanol production,
mushroom cultivation, and construction materials. These results confirm that rice is a plant-based
resource with genuine zero-waste potential and exceptional industrial diversity. Strengthening
collaboration between producers and industrial sectors, along with the establishment of incentive
mechanisms by policymakers, is of great importance for the more effective valorization of rice-
derived products.

Keywords: Rice, rice by-products, sustainability, biomass, value chain
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Kiiresel Olcekte Celtik Mamulleri ve Kullanim Alanlari
Efe BAKLA

Trakya Tarimsal Arastirma Enstitiisii Midiirliigii, Edirne, Tiirkiye
efe.bakla@tarimorman.gov.tr

Celtik (Oryza sativa L.), diinya niifusunun %50'sinden fazlasini besleyen ve kiiresel tarimin temel
dayanaklarindan biri olan stratejik bir tahil bitkisidir. Giiniimiizde ¢eltik ve pirincin 6nemi yalnizca
gida sektoriiyle sinirli kalmayip farmasotik, kozmetik, insaat, enerji, elektronik ve otomotiv gibi
pek ¢ok sektorde giderek artan bir kullanim alani bulmaktadir. Bu calismanin amaci, celtik
bitkisinin farkli anatomik kisimlarindan (tane, kepek, kavuz ve saman) elde edilen {iriin ve yan
tirtinlerin kiiresel Ol¢ekteki uygulama alanlarini kapsamli bigimde ortaya koymaktir. Caligmada
ikincil kaynaklara dayali sistematik bir derleme yontemi uygulanmis; giincel bilimsel literatiir,
sektorel raporlar ve inovatif endiistriyel uygulamalar incelenerek kullanim alanlar1 dokuz ana
baslik altinda siniflandirilmistir. Elde edilen bulgular, celtik tanesinin gida sektoriinde tahil, unlu
mamuller, nisasta, makarna, igecek ve farmasotik iirlinler gibi onlarca farkli {iriine
doniistiiriilebildigini ortaya koymaktadir. Kepegin, kolesterol diisiiriici y-Oryzanol ve sporcu
beslenmesinde kullanilan piring proteini gibi yiiksek katma degerli bilesenler igerdigi
belirlenmistir. Kavuzun, biyokiitle enerjisinden yesil lastik iiretimine, glines paneli silisyumundan
lityum-iyon pil anotuna uzanan genis bir endiistriyel spektrumda deger tasidigi goriilmistiir.
Samanin ise seliilozik biyoetanol, mantar iiretimi ve ingaat malzemeleri alanlarinda siirdiiriilebilir
bir hammadde potansiyeline sahip oldugu tespit edilmistir. Bu sonugclar, ¢eltigin gercek anlamda
sifir atik potansiyeline sahip, yliksek endistriyel cesitlilikte bir bitkisel kaynak oldugunu
dogrulamaktadir. Piring kaynakli irlinlerin daha etkin degerlendirilebilmesi i¢in iiretici ile sanayi
sektorli arasindaki is birliginin gliclendirilmesi ve politika yapicilarin bu alanda tesvik
mekanizmalar1 olusturmasi biiylik 6nem tagimaktadir.

Anahtar Kelimeler: geltik, piring yan iiriinleri, siirdiiriilebilirlik, biyokiitle, deger zinciri
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Changing Weed Control Practices in Rice in Ipsala, Tiirkiye
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Tirkiye
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Rice (Oryza sativa L.) is a globally important staple crop with significant social and economic
value in many countries. In Ipsala, located in the Pasaeli (Thrace) region of Tiirkiye, rice is one of
the main crops. This presentation aims to highlight recent changes in chemical weed control
practices in Ipsala, representing major rice-producing areas of Tiirkiye. This study focuses on the
2018-2025 growing seasons as a follow-up to Petmezci et al. (2023), which reported herbicide
application data from three fields between 2018 and 2022 over five consecutive growing seasons.
The dominant weed species in all three fields across all years were Echinochloa spp. (E. crus-galli,
E. oryzicola, and E. oryzoides), followed by weedy rice in many years; control strategies were
primarily based on these species. In addition, Alisma lanceolatum, Cyperus difformis, Cyperus
rotundus, Diplachne fusca, and Vicia spp. were also prominent. Pre-sowing oxadiazon was applied
in all fields each year—except in 2021 in all fields and in 2025 in two fields—and was mainly
effective in controlling Echinochloa spp., C. difformis, and various broadleaf weeds. In 2021 and
2025, benzobicyclon was applied pre-emergence instead, due to high populations of weeds such
as Echinochloa spp. and D. fusca. Clomazone was tank-mixed with oxadiazon in 2022, 2023, and
2024 in fields where Echinochloa control by oxadiazon had declined in earlier years. The second
herbicide application was carried out within one month after sowing in all fields and years,
followed by a third application in more than half of the cases, as early as two weeks later from
previous application or at a later stage. Only one field received a fourth application—a tank mix
of imazamox and tembotrione—in 2022 due to reduced herbicide efficacy. Cycloxydim was used
in one field in 2025, while imazamox was applied in many years and fields to control weedy rice
as well as Echinochloa spp. and other grass weeds when herbicide-resistant rice varieties were
grown. Tank mixes and/or pre-formulated mixtures — even containing up to six active ingredients
- were used in nearly all post-emergence applications. The use of such a high number of chemicals
in combination is a strong indication that herbicide resistance in weeds—though not explicitly
acknowledged—is ongoing, and it may also signal that environmental concerns could become
critical in the future. Within the current production system, it appears essential to take measures
to develop alternative weed management methods and to implement rice cultivation using drip
irrigation as an alternative approach, together with integrated weed control strategies, in order to
ensure the sustainability of both rice production and the environment.

Keywords: Echinochloa spp., weedy rice, Cyperus difformis, Diplachne fusca, herbicide resistant
crops, herbicide resistance,
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Ipsala’da Celtikte Yabanciot Miicadelesindeki Degismeler
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Canakkale Onsekiz Mart Universitesi, Ziraat Fakiiltesi, Bitki Koruma Béliimii Tiirkiye
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Celtik (Oryza sativa L.), bir¢ok tilkede 6nemli sosyal ve iktisadi degere sahip, diinya genelinde
onemli bir temel iiriindiir. Tiirkiye’nin Pasaeli (Trakya) mahallinde yer alan ipsala’da celtik baslica
iiriinlerden biridir. Bu sunum, Tiirkiye nin baslica celtik iiretim alanlarini temsil eden Ipsala’daki
kimyasal yabanciot miicadelesindeki son degisimleri ortaya koymayi amaglamaktadir. Bu ¢aligma,
2018-2022 yillar1 arasinda ii¢ tarladan elde edilen herbisit uygulama verilerini kapsayan ve bes
ardigik yetistirme mevsimini inceleyen Petmezci ve ark. (2023) ¢alismasinin devami olarak 2018—
2025 yilarina odaklanmaktadir. Tiim yillarda ve ti¢ tarlada baskin yabanciot tiirleri Echinochloa
spp. (E. crus-galli, E. oryzicola ve E. oryzoides) olup, bir¢ok yilda bunu yoz geltik (weedy rice)
izlemis; miicadele stratejileri esas olarak bu tiirlere dayandirilmigtir. Ayrica Alisma lanceolatum,
Cyperus difformis, Cyperus rotundus, Diplachne fusca ve Vicia spp. de 6nemli tiirler arasinda yer
almistir. Ekim Oncesi biitiin tarlalarda oksadiazon, 2021 yilinda ii¢ tarla ve 2025 yilinda iki tarla
hari¢ olmak tizere her yil tatbik edilmistir. Bu herbisit Echinochloa spp., C. difformis ve ¢esitli
genis yaprakli yabanciotlarla miicadelede etkilidir. Echinochloa spp. ve D. fusca gibi
yabanciotlarin yliksek yogunluklarindan dolayr 2021 ve 2025 yillarinda ¢ikis Oncesi olarak
benzobisiklon uygulanmistir. Oksadiazonun Echinochloa iizerindeki etkinliginin onceki yillarda
azaldig1 tarlalarda, 2022, 2023 ve 2024 yillarinda oksadiazon ile birlikte tank karigimi olarak
klomazon uygulanmistir. Biitiin yillarda tarlalarin hepsinde, ekimden sonraki bir ay i¢inde ikinci
bir herbisit uygulamasi1 yapilmis; tarlalarin yarisindan fazlasinda bunu ti¢iincii uygulama izlemis
ve bu uygulama bir Onceki uygulamadan iki hafta sonra ya da daha ileri bir donemde
gerceklestirilmistir. Yalnizca bir tarlada, herbisit etkinliginin diismesi sebebiyle 2022 yilinda
imazamoks ve tembotrion ihtiva eden bir tank karisimiyla dordiincii uygulama yapilmistir.
Yabanciot ilaglarina dayanikl geltik ¢esitlerinin ekildigi 2025 yilinda bir tarlada sikloksidim ve
sekiz y1l boyunca birgok tarlada imazamoks, yoz ¢eltigin yan1 sira Echinochloa spp. ve diger
bugdaygil yabanciotlarin kontrolii gayesiyle uygulanmistir. Cikis sonrasi uygulamalarin neredeyse
tamaminda, alti etken maddeye kadar icerebilen tank karigimlari ve/veya hazir formiilasyon
karigimlart kullanilmigtir. Bu kadar ¢ok kimyasalin birlikte kullanilmasi yabanciotlarda
herbisitlere dayanikliligin, adi konulmasa da devam etmekte oldugunu ve gelecekte cevrenin de
alarm verebileceginin Onemli bir isaretidir. Mevcut iiretim yOntemi igerisinde yabanciot
miicadelesinde alternatif yontemlerin gelistirilmesi ve alternatif bir yontem olarak damla sulama
ile celtik iiretiminin alternatif yabanciot miicadelesi yontemleriyle beraber tatbikinin saglanmasi
hususlarinda tedbir alinmasi1 hem celtik ziraatinin hem de g¢evrenin siirdiiriilebilirligi agisindan
elzem gorliinmektedir.

Anahtar Kelimeler: Echinochloa tiirleri, yoz celtik, Cyperus difformis, Diplachne fusca
herbisitlere dayanikli tirtin, herbisitlere dayaniklilik
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Efficient Use of Unmanned Aerial Vehicles and Artificial Intelligence Plant
Analysis Software in Rice Agriculture
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The use of Unmanned Aerial Vehicles (UAVSs) has been increasing in rice cultivation. A study
was conducted in the Yenikarpuzlu town of Ipsala district, Edirne province, to ensure the targeted
application and to prevent overdosing of herbicides, fungicides, and plant nutrients. The study
utilized DJI Agras T50 and DJI Phantom 4 Multispectral UAVSs. In May 2025, a DJI Dock2 (DJI
Matrice 3D UAV and Dock?2) station was deployed to the study area, and its coordinates were
defined in the system. Through an internet connection, the flight operations of the UAV inside the
station and the real-time transfer of captured images to the Agremo Artificial Intelligence Plant
Analysis Software were ensured. Considering the 7 km operational radius of the DJI Matrice 3D,
local rice growers within this range were contacted, permissions were obtained, and trial plots
were established. Approximately 10-15 days after planting, Plant emergence was recorded using
Matrice 3D UAV and analyzed with the Agremo Al software. The plant counts aligned with the
farmers’ planned figures, eliminating the need for replanting. Weed analyses were also conducted
in the target areas. Since the rice plants were shorter than 5 cm and the presence of water in the
paddies posed a risk of generating erroneous Al analysis results, the initial herbicide application
was performed across the entire field rather than being targeted. This application was carried out
20-25 days after rice seed sowing. One week later, the fields were re-scanned using Matrice 3D
and Phantom 4 Multispectral UAVs to analyze remaining weeds, plant health, and plant stress.
Thus, specific zones for the second herbicide application were identified, and Variable Rate
Application (VRA) was selected for nitrogen fertilization. During the first fertilization phase (at
30-35 days after sowing), nitrogenous fertilizer (ammonium sulfate) was applied using the DJI
Agras T50 UAYV at variable rates: 30 kg/da for weak zones, 25 kg/da for average zones, and 20
kg/da for strong zones. When the rice plants reached 50-55 days, further UAV imagery was
acquired to plan the exact locations for the first fungicide application targeting rice blast disease
(Pyricularia oryzae) and the second fertilization. VRA and localized application methods were
utilized again. The fungicide application was repeated 15-20 days later. The final UAV imaging
was performed on 80-90-day-old rice paddies for yield estimation. Using the initial early-stage
plant count data from the Agremo Al software, the number of plants per decare (297,000) was
multiplied by the grain weight per panicle (2.87 g), predicting a yield of 852 kg/da. The actual
harvested yield from the sample field was approximately 870 kg/da, demonstrating an accurate
yield prediction with a narrow margin of error of 2.3%. Furthermore, the targeted sprayings based
on the Al-driven weed and plant stress analyses resulted in approximately 33% savings in pesticide
costs. In conclusion, the integration of UAVs and artificial intelligence algorithms significantly
facilitates field management in rice cultivation, decreases input costs, minimizes the
environmental impact of chemicals, and protects the health of farmers. Alongside the widespread
adoption of spraying drones, the active use of Al plant analysis software should be promoted, and
further research into UAV technologies should be encouraged.
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Insansiz Hava Araclar1 ve Yapay Zeka Bitki Analiz Yazihminin Celtik
Tariminda Etkin Kullanim

Bur¢ak SEVIM

Kesan, Edirne, Tiirkiye
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Celtik tariminda IHA (Insansiz Hava Araglar1) kullanimi giderek yayginlasmaktadir. Bu ¢alisma,
herbisit, fungusit ve bitki besleme maddelerinin hedef odakli uygulanmasi ve asiri dozun
onlenmesi amaciyla Edirne ili, ipsala ilgesi, Yenikarpuzlu beldesinde yiiriitiilmiistiir. Arastirmada
DJI Agras T50 ve DJI Phantom 4 Multispectral IHA'lar kullamlmistir. Mayis 2025'te calisma
alanma DJI Dock2 IHA istasyonu yerlestirilmis ve internet baglantisi saglanarak ucuslardan elde
edilen goriintiilerin Agremo yapay zeka bitki analizi yazilimina anlik aktarimi gergeklestirilmistir.
Istasyon icerisindeki DJI Matrice 3D IHAnin 7 km yaricapindaki menzili dikkate alinarak,
bolgedeki celtik yetistiricilerinden gerekli izinler alinmis ve deneme alanlari belirlenmistir.
Ekimden yaklasik 10-15 giin sonra bitki ¢ikislar1 Matrice 3D IHA ile goriintiilenmis ve Agremo
yaziliminda bitki sayimlar1 yapilmistir. Ciftci beyanlariyla ortlisen bu sayimlar sonucunda tekrar
ekime gerek duyulmamistir. Aynmi alanlarda yabanciot sayimlari da gerceklestirilmistir. Celtik
bitkisinin 5 cm’den kisa olmasi ve tavalardaki suyun yapay zeka analizlerinde hata payini artirmast
riski nedeniyle, ilk herbisit uygulamasi bolgesel degil, 20-25 giinliik devrede tiim tarlaya
uygulanmistir. Bu uygulamadan bir hafta sonra yapilan multispektral goriintiilemelerle yabanci ot,
bitki sagligi ve stresi analiz edilmistir. Elde edilen veriler dogrultusunda, ikinci herbisit
uygulamasinin yapilacagi alanlar belirlenmis ve azotlu giibrelemenin (amonyum siilfat) degisken
oranli uygulama (VRA) yontemiyle yapilmasina karar verilmistir. 30-35 giinliik devredeki ilk
giibreleme isleminde; zayif bolgelere 30 kg/da, ortalama bolgelere 25 kg/da, kuvvetli bolgelere 20
kg/da amonyum siilfat, DJI Agras T50 ile uygulanmustir. Bitkiler 50-55 giinliik oldugunda alinan
yeni gorintiilerle, ¢eltik yaprak yanikligi (Pyricularia oryzae) hastaligina karsi yapilacak ilk
fungusit ve ikinci giibreleme alanlar1 planlanmig, uygulamalar lokal olarak gerceklestirilmis ve
15-20 giin sonra fungisit uygulamasi tekrarlanmistir. 80-90 giinliik devrede alinan son goriintiiler
ise verim tahmini i¢in kullanilmistir. Agremo yazilimi {izerinden saptanan dekardaki bitki sayis1
(297.000) ile salkimdaki tane agirligi (2,87 g) carpilarak verim 852 kg/da olarak tahmin edilmistir.
Hasat sonucunda elde edilen 870 kg/da gergek verim ile tahmin arasindaki hata pay1 sadece %2,3
olarak hesaplanmistir. Yapay zeka destekli yabanciot ve bitki stresi analizleri sayesinde ilaglama
maliyetlerinde yaklasik %33 oraminda tasarruf saglanmistir. Sonug olarak; IHA ve yapay zeka
algoritmalarinin entegre kullanimi, ¢eltik tarlalarinin  kontroliinii  kolaylastirmakta, girdi
maliyetlerini diigtirmekte, kimyasallarin ¢evreye zararlarini minimize etmekte ve ¢ift¢i saghigini
korumaktadir. ilaglama [HA'larinin yam sira yapay zekd analiz yazilimlarinin da
yayginlagtirilmast ve bu teknolojilere yonelik caligmalarin  desteklenmesi biiyiikk Onem
tasimaktadir.

Anahtar Kelimeler: IHA, yapay zeka, celtik, uzaktan algilama

Tesekkiir: Bu calismalarda kullanilan DJI Dock2 IHA Istasyonunu saglayan DAZE Tarim
Teknolojileri’ne, Agremo Yapay Zeka Bitki Analizi Yazilimi ve DJI Phantom 4 Multispectral
[HA’y1 saglayan TDT Tarimsal IHA Teknolojilerine, DJI Agras T50 IHA saglayan Aykut
Bayraktar’a tesekkiir ederim.
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Major Insect Pests and their Management in Rice Fields in Canakkale and
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Rice (Oryza sativa L.) is an important staple food source in Tiirkiye as well in all over the world,
and is cultivated intensively, particularly in the Thrace Region. In Tiirkiye, the majority of rice
production takes place in Edirne province followed by the Biga and Kumkale cultivated areas of
Canakkale. However, one of the most important factors limiting the yield and quality in rice
cultivation is the harmful insect species. Insect pests affecting the cultivation of rice cause different
kinds of damage depending on the growth stages of rice, and this could lead to significant
production losses. The main objective of this poster presentation is to highlight the major insect
pests of rice in above mentioned regions, and also suggest their management practices. Usage of
insect collecting nets, hand picking method and traps are the most important practices for insect
collections in the rice fields. Rice stem borer (Chilo suppressalis), rice gall midge (Orseolia
oryzae), rice bug (Leptocorisa oratorius), green leafhopper (Nephotettix virescens) and rice crane
fly (Tipula orientalis) are among the major insect pests of rice. Commonly, C. suppressalis (50-
65%) is the prominent harmful insect in rice field followed by L. oratorius (20-35%), O. oryzae
(10-15%) and T. orientalis (5-10%). Larvae of C. suppressalis burrow into the rice stem, causing
the plant to dry out and preventing ear formation in rice. O. oryzae causes a tubular gall at the base
of the infested tiller, and the affected tiller inhibits growth of leaves and fails to produce panicles.
Moreover, these insects weaken the plant by sucking its sap, leading to stunted growth and the
spread of certain viral diseases. T. orientalis causes damage to young rice plants, leading to
significant losses during the seedling stage. According to research conducted under the climatic
conditions of Edirne and Canakkale provinces, it has been revealed that the insect pest population
in rice fields increased, especially during the times of high temperature and relative humidity. In
addition, incorrect irrigation practices, weed density, and irregular fertilization contribute to
increased population of harmful insect species. It has been concluded that an effective integrated
pest management (IPM) program should be implemented, and the chemical control should be the
last solution in rice insect pest control strategies. Cultural measures and biological control should
also be taken under consideration in this regard. In addition; using resistant rice varieties,
appropriate sowing time, field cleanliness, and regular monitoring play an important role in
reducing insect pest infestation in rice cultivation. Consequently, the regular monitoring of insect
pests and implementing integrated pest management methods in rice production will reduce yield
and quality losses in Edirne and Canakkale provinces.

Keywords: rice, Chilo suppressalis, integrated pest management, insect population,
agroecosystem
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Canakkale ve Edirne Illerinde Celtikte Onemli Zararh Bocek Tiirleri ve
Yonetimi
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Celtik (Oryza sativa L.), Tiirkiye'de ve tiim diinyada onemli bir temel gida kaynagidir ve 6zellikle
Trakya bolgesinde yogun olarak yetistirilmektedir. Tiirkiye'de celtik iiretiminin biiyiik cogunlugu
Edirne ilinde, ardindan Canakkale ilinin Biga ve Kumkale bolgelerinde ger¢eklesmektedir. Ancak
celtik yetistiriciliginde verim ve kaliteyi sinirlayan en 6nemli faktorlerden biri de zararli bocek
tirleridir. Celtik yetistiriciligini etkileyen zararli bocek tiirleri, ¢eltigin bliylime asamalarina bagl
olarak farkli sekilde hasarlara neden olur ve bu da 6nemli verim kayiplarina yol acabilir. Bu poster
sunumunun esas amaci geltikte zararli bocek tiirlerinin yogunlugu ile birlikte farkli miicadele
yontemlerinin tavsiye edilmesidir. Celtikte boceklerin toplanmast manuel, atrap ve bocek toplama
aletleri kullanilarak gerceklestirilmektedir. Celtik sap tirtili (Chilo suppressalis), celtik sinegi
(Orseolia oryzae), celtik bocegi (Leptocorisa oratorius), geltik piresi (Nephotettix virescens) ve
celtik cayir sinegi (Tipula orientalis) gibi bocek tiirleri geltik yetistiriciliginde en 6nemli zararl
bocek tiirleri arasinda yer almaktadirlar. Genel olarak, C. suppressalis (%50-65) basta olmak tizere
L. oratorius (%20-35), O. oryzae (%10-15) ve T. orientalis (%5-10) takip etmektedirler. C.
suppressalis larvalar geltik saplarina girerek bitkinin kurumasina ve geltikte basak olusumunun
engellenmesine neden olur. O. oryzae, geltikte yeni ¢ikmis olan siirgiinlerin dibinde boru seklinde
urlar olusturur ve siirglin yapraklarinin gelisimini engeller. Ayrica geltik basak olusumunu
durdurur. Bunun yani sira, bu zararli bocek tiirii geltik bitkisinin 6zsuyunu emerek bitkiyi
zayiflatir. Boyle bir durumda, bitki bodurlasir ve bazi viral hastaliklarin yayilmasina da yol agar.
T. orientalis ise geng ¢eltik bitkilerine zarar vererek fide asamasinda 6nemli kayiplara neden olur.
Edirne ve Canakkale illerinin iklim kosullarinda yapilan bazi arastirmalara gore, 6zellikle yiiksek
sicaklik ve nispi nem ortamlarinda ¢eltik tarlalarindaki zararl bocek popiilasyonunun arttigi ortaya
cikmistir. Ayrica, asirt sulama, yabanci ot yogunlugu ve diizensiz giibre uygulamalari zararli bocek
popiilasyonunun artmasina sebep olabilmektedir. Etkin bir entegre miicadele yonetimi (IPM)
programinin uygulanmasi gerektigi ve kimyasal miicadelenin celtikte zarar bocek tiirlerinin
kontrol stratejilerinde son care olmasi gerektigi sonucuna varilmistir. Bu baglamda kiiltiirel
onlemler, biyolojik miicadele ve biyoteknik miicadele yontemleri de dikkate alinmalidir. Bununla
birlikte, dayanikli geltik ¢esitlerinin kullanilmasi, uygun ekim zamani, tarla temizligi ve diizenli
takip sistemi, celtik yetistiriciliginde zararli bocek tiirlerinin azaltilmasinda 6nemli bir rol oynar.
Sonug olarak, ¢eltik {iretiminde zararli bocek popiilasyonunun diizenli bir sekilde takip edilmesi
ve entegre zararli miicadele yontemlerinin uygulanmasi, Edirne ve Canakkale illerinde verim ve
kalite kayiplarini azaltacag diistiniilmektedir.

Anahtar Kelimeler: ¢eltik, Chilo suppressalis, entegre zararli yonetimi, bocek popiilasyonu,
agroekosistem
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A Review on Biocosmetic Potential of Glutinous Rice (Oryza sativa var.
glutinosa)
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Glutinous rice (Oryza sativa var. glutinosa), despite its name, is a gluten-free cereal that derives
its nomenclature from the characteristic waxy texture it develops upon cooking. This textural
attribute is primarily due to the high concentration of amylopectin—a water-soluble starch—
within the grains. Owing to its substantial amylopectin content and rich phytochemical profile,
glutinous rice is regarded as a versatile raw material for biocosmetic formulations. This review
examines the general applications of glutinous rice and explores its potential utility within the
biocosmetic sector. The incorporation of extracts derived from medicinal and aromatic plants
cultivated in Tirkiye (such as Lavandula angustifolia essential oil and Calendula officinalis
macerate) in combination with glutinous rice is expected to significantly contribute to the
development of high-value-added products and highlights the importance of the industrial
potential of biocosmetics.

Keywords: waxy rice, amylopectin, aromatic plants
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Yapiskan Pirincin (Oryza sativa var. glutinosa) Biyokozmetik Kullanim
Olanaklar1 Uzerine Bir Derleme

Merve GUZEL
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merve.guzel@tarimorman.gov.tr

Yapiskan piring (Oryza sativa var. glutinosa) isminde gliiten ifadesi ge¢mesine ragmen aslinda
gliiten icermeyen bir tahildir. Pisirildiginde kazandig1 karakteristik yapiskan doku nedeniyle bu
sekilde adlandirilmaktadir. Bu dokusal Ozellik tanelerdeki yiiksek amilopektin (¢oziiniirliigii
yiiksek nisasta) oranindan kaynaklanir. Yapiskan piring, sahip oldugu bu yiiksek amilopektin
icerigi ve zengin fitokimyasal profili sayesinde biyokozmetik formiilasyonlarda ¢ok yonlii bir ham
madde olarak degerlendirilmektedir. Bu derlemede, yapiskan pirincin genel kullanim alanlar1 ve
biyokozmetik sektoriindeki potansiyel kullanim olanaklari incelenmistir. Tiirkiye’de kiiltiiri
yapilan aromatik bitkilerden elde edilen 6ziitlerin/yaglarin (Lavandula angustifolia ugucu yagi,
Calendula officinalis 6ziitii gibi) yapiskan piring ile birlikte kullanilmasi; katma degeri yiiksek
biyokozmetiklerin gelistirilmesine yol agabilir.

Anahtar kelimeler: gliitenli piring, amilopektin, aromatik bitkiler
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Rice cultivation is one of the most strategically important cereal production systems both in
Tirkiye and worldwide. However, one of the most critical plant protection problems limiting yield
and grain quality in rice production is weeds. Effective weed management relies primarily on
accurate identification at the right time. In practice, one of the main challenges is the inability to
correctly distinguish weeds, particularly during early growth stages. In recent years, with
advancements in technology and increased mechanization in agriculture, remote sensing and
image processing—based approaches have emerged as promising solutions. In rice production
areas, unmanned aerial vehicles (UAVS) equipped with RGB, multispectral, and hyperspectral
sensors provide significant advantages for weed detection and vegetation monitoring. Although
RGB sensors are cost-effective and easy to implement, they offer limited accuracy at early growth
stages. Multispectral sensors improve detection performance by capturing data across broader
spectral ranges; however, they require calibration and are relatively expensive. Hyperspectral
sensors, on the other hand, acquire data across numerous narrow spectral bands, enabling highly
sensitive detection of spectral differences among plant species. Therefore, the integration of
remote sensing—based sensor technologies with multiple image features enables early and accurate
weed identification in rice fields, thereby contributing significantly to the development of timely
and effective weed management strategies.

Keywords: rice, weed detection, sensors, RGB imaging, multispectral imaging, hyperspectral
imaging
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Celtik Yetistiriciliginde Yabanciot Tespitine Yonelik Sensor Tabanh
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Celtik tarim1 hem iilkemizde hem de diinya genelinde stratejik 6neme sahip baglica iiretim
sistemlerinden biridir. Yabanciotlar ¢eltik yetistiriciliginde verim ve kaliteyi sinirlayan 6nde gelen
etmenlerdir. Bunlarla etkin miicadelede en kritik asama, dogru zamanda dogru teshisin
yapilmasidir. Bu zaviyeden, yabanciotlarin bilhassa erken gelisim dénemlerinde ayirt edilememesi
mithimdir. Son yillarda teknolojik gelismeler ve tarimda makinelesmenin artmasiyla birlikte, bu
meselenin ¢oziimiine yonelik uzaktan algilama ve goriintii isleme tabanli yaklagimlar 6n plana
cikmigtir. Celtik tiretim alanlarinda RGB, multispektral ve hiperspektral sensorlerle donatilmis
insansiz hava araclar1 (IHA), yabanciot tespiti ve vejetasyon takibinde &nemli avantajlar
sunmaktadir. RGB sensorler diisiik maliyetli ve kolay uygulanabilir olmalarina ragmen, erken
donemlerde sinirli dogruluk saglamaktadir. Multispektral sensoérler daha genis bant araliklarinda
veri saglayarak bu meseleyi azaltmakta, ancak kalibrasyon ihtiyaci ve maliyet dezavantaji
tasimaktadir. Hiperspektral sensorler ise cok sayida dar bantta veri elde ederek bitkiler arasindaki
spektral farkliliklar yiiksek hassasiyetle ortaya koymaktadir. Bundan dolayi, uzaktan algilama
temelli sensor teknolojilerinin ve ¢oklu goriintii 6zelliklerinin birlikte kullanilmasi, celtik
alanlarinda yabanciotlarin erken ve dogru teshisini miimkiin kilarak, zamaninda ve etkin miicadele
stratejilerinin gelistirilmesine 6nemli katki saglamaktadir.

Anahtar Kelimeler: c¢eltik, yabanciot tespiti, Sensorler, RGB goriintiileme, multispektral
goriintiileme, hiperspektral goriintiileme
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Current Approaches to the Utilization of Rice Husks in Textile and
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The textile industry is among the sectors that generate high amounts of colored wastewater. Textile
production, with water consumption reaching up to 200 liters per kilogram of product, leads to the
formation of wastewater contaminated with dyes and heavy metals. Many non-biodegradable and
toxic dyes negatively impact photosynthesis in aquatic ecosystems by reducing light penetration
and disrupting natural water purification processes. Therefore, it is crucial to remove pollutants
before they are released into the environment. Increasing population, climate change, and the
depletion of natural resources highlight the importance of transforming agricultural waste into
value-added products. Rice husk, derived from paddy wheat, the second most produced cereal
grain, is a biomass source due to its silica and carbon content. Rice husk ash, obtained by burning
it, is notable for its high surface area, porosity, low density, and low thermal conductivity. Recent
research has shown that rice husk is a cost-effective, accessible, and reusable adsorbent for
removing dyes and heavy metal ions from textile wastewater through adsorption. Nanosilica and
activated carbon-based structures derived from rice husk have the potential for use in textile
production, such as improving wash fastness, developing antibacterial surfaces, and creating
hydrophobic coatings. Its use as an alternative biofuel in energy production, grain drying, and
thermal processes is significant from a sustainability perspective. In conclusion, the utilization of
rice husk, a low-value byproduct, in the textile and environmental sectors offers significant
opportunities in terms of waste management, circular economy, and sustainable production goals.
Increasing innovative and application-oriented research to expand its areas of use is of great
importance.

Keywords: rice, textiles, environment, sustainability, innovative production
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Celtik Kavuzlarinin Tekstil ve Cevre Uygulamalarinda Degerlendirilmesine
Yonelik Giincel Yaklasimlar
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Tekstil endiistrileri yiiksek miktarda renkli atik su olusturan sektorler arasindadir. Tekstil tiretimi
kilogram {iriin basina 200 litreye kadar ulasabilen su tiiketimi, boyar maddeler, agir metaller ile
kirlenmis atik su olusumuna neden olmaktadir. Cogu biyolojik olarak pargalanamayan ve toksik
boyar maddeler, sucul ekosistemlerde 151k gegirgenligini azaltarak fotosentezi olumsuz
etkilemekte, dogal su aritma siireclerini bozabilmektedir. Bu nedenle, kirleticilerin ¢evreye
verilmeden Once uzaklastirilmasi 6nemlidir. Artan niifus, iklim degisikligi ve dogal kaynaklarin
azalmasi, tarimsal atiklarin katma degerli iirlinlere doniistiiriilmesini 6n plana ¢ikarmaktadir.
Bugdaydan sonra en fazla iiretilen tahil olan geltikten olusan, g¢eltik kavuzu, silika ve karbon
icerigi ile biyokiitle kaynagidir. Yakilmasiyla elde edilen celtik kavuzu kiilii, yiiksek ylizey alant,
gozeneklilik, diisiikk yogunluk ve diisiik 1s1 iletkenligi gibi 6zellikleriyle dikkat ¢ekmektedir. Son
yillarda yapilan arastirmalar, celtik kavuzunun tekstil atik sularindaki boyar maddeler ve agir
metal iyonlarinin adsorpsiyon yoluyla uzaklastirilmasinda diisiik maliyetli, erisilebilir ve yeniden
kullanilabilir etkili bir adsorban oldugunu gostermektedir. Celtik kavuzundan elde edilen nano
silika ve aktif karbon temelli yapilar; tekstil tiretiminde, yikama hasligini gelistirme, antibakteriyel
yiizey ve hidrofobik kaplamalar gelistirme gibi uygulamalarda kullanilma potansiyeline sahiptir.
Ayrica, enerji Uretimi, tahil kurutma ve 1s1l prosesler de alternatif biyoyakit olarak kullanimi
stirdiiriilebilirlik agisindan 6ne ¢ikmaktadir. Sonug olarak, diisiik degerli bir yan {iriin olan celtik
kavuzunun tekstil ve cevre alanlarinda degerlendirilmesi; atik yonetimi, dongiisel ekonomi ve
sirdiiriilebilir tiretim hedefleri agisindan 6nemli firsatlar sunmaktadir.  Kullanim alanlarini
genisletecek yenilik¢i ve uygulamaya doniik arastirmalarin artirilmasi biiyiik 6nem tagimaktadir.

Anahtar Kelimeler: c¢eltik, tekstil, ¢evre, siirdiiriilebilirlik, yenilik¢i iiretim
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In this study, it was aimed to determine the bacterial diversity in the rhizosphere of rice growing
areas and to perform the molecular characterization of the isolated bacteria. For this purpose, field
studies were conducted on 15-16 July 2025 in Edirne province. Soil samples were collected from
nine different locations representing the districts of Ipsala and Kesan. The collected samples were
transported to the laboratory under cold-chain conditions, and bacterial isolation studies were
carried out. During the isolation and purification process, NA, LB, King B, and TSA media were
used. As a result, a total of 31 rhizospheric bacterial isolates were obtained. For molecular
characterization, genomic DNA was extracted using the CarSpin Bacterial DNA Isolation Kit
(Ficus Bio, Tirkiye). The V1-V8 region of the 16S rRNA gene was amplified by PCR using the
primer pair 27F and 1100R. PCR products were sequenced using the bidirectional Sanger
sequencing method. The obtained sequence data were subjected to bioinformatic analyses, and
species identification was performed by comparing sequences using the Blastn tool
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). According to the results, 12 isolates were identified as
Bacillus, 6 as Peribacillus, 4 as Metabacillus, 3 as Rossellomorea, and 2 as Pseudomonas.
Additionally, one isolate each was identified as Lysinibacillus fusiformis, Rheinheimera
chironomi, Streptomyces europaeiscabiei, and Vogesella indigofera. The findings indicate that
rice cultivation areas in Edirne harbor a rich diversity of rhizospheric bacteria. These bacteria are
considered to have potential for use in sustainable agricultural practices, particularly in the
development of biofertilizers and biopesticides. Notably, spore-forming Bacillus species are
known to be prominent candidates in commercial microbial formulations due to their
environmental resilience and formulation stability. In future studies, the isolated bacterial strains
will be subjected to comprehensive functional analyses to determine their plant growth-promoting
traits, phosphate solubilization abilities, phytohormone production capacities, and biocontrol
potential.

Keywords: bacteria, diversity, molecular characterization, paddy, rhizosphere

Acknowledgements: This study was carried out within the scope of the project (Project No:
3241017) supported by the 1501 Industrial R&D Projects Support Program of TUBITAK (The
Scientific and Technological Research Council of Tiirkiye).

42



International Rice Workshop 2026, May 6-8, 2026
Uluslararas1 Katilimli Celtik Calistay1 2026, 6-8 Mayis 2026

Edirne ili Celtik Alanlarindan izole Edilen Rizosferik Bakterilerin Molekiiler
Karakterizasyonu
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Bu c¢alismada celtik yetistirilen alanlarin rizosferinde bulunan bakteriyel cesitliligin ortaya
konulmasi ve izole edilen bakterilerin molekiiler diizeyde karakterize edilmesi amaglanmistir. Bu
amagla 15-16 Temmuz 2025 tarihlerinde geltik yetistiriciliginin yaygin oldugu Edirne ilinde arazi
calismalar1 gerceklestirilmistir. En ¢ok yetistiricilik yapilan ipsala ve Kesan ilgelerini temsilen 9
farkli noktadan toprak 6rnegi alinmistir. Toplanan 6rnekler soguk zincir kosullarinda laboratuvara
ulastirilmis ve ardindan bakteri izolasyon caligmalari yiiriitiilmiistiir. izolasyon ve saflastirma
stirecinde segici besi yerleri olarak NA, LB, King B ve TSA kullanilmistir. Bu calismalar
sonucunda toplamda 31 rizosferik bakteri elde edilmistir. Bakterilerin molekiiler olarak
karakterizasyonu amaciyla CarSpin Bakteriyel DNA izolasyon kiti (Ficus Bio, Tiirkiye)
kullanilarak DNA izolasyonu gergeklestirilmistir. Elde edilen DNA 6rnekleri 16S rRNA geninin
V1-V8 bolgesi, 27F ve 1100R primer ¢ifti kullanilarak PCR ile ¢ogaltilmistir. PCR {iriinleri, iki
yonlii Sanger dizileme yontemi ile dizilenmistir. Elde edilen dizi verileri biyoinformatik analizlere
tabi tutulmus ve Blastn (https://blast.ncbi.nlm.nih.gov/Blast.cgi) aracilifiyla benzerlik gdsteren
diziler belirlenerek tiir tayinleri gerceklestirilmistir. Sonuglara gore toplam 31 bakterinin 12°si
Bacillus, 6’s1 Peribacillus, 4’ii Metabacillus, 3’ii Rossellomorea ve 2’si Pseudomonas cinslerine
ait olup; ayrica 1’er izolatin da Lysinibacillus fusiformis, Rheinheimera chironomi, Streptomyces
europaeiscabiei ve Vogesella indigofera tiirlerine ait oldugu belirlenmistir. Elde edilen bulgular,
Edirne ili celtik yetistiricilik alanlarinin rizosferik bakteriler bakimindan zengin bir ¢esitlilige
sahip oldugunu gostermektedir. Bu bakterilerin siirdiiriilebilir tarim uygulamalar1 kapsaminda
biyogiibre ve biyopestisit gelistirilmesi agisindan potansiyel tasidig: diisiiniilmektedir. Ozellikle
spor olusturan Bacillus tiirlerinin formiilasyon stabilitesi ve ¢evresel dayanikliliklari nedeniyle
ticari mikrobiyal gilibre gelistirme g¢alismalarinda 6ne c¢iktig1 bilinmektedir. Bu dogrultuda,
calismada izole edilen bakteriyel suslarin ilerleyen asamalarda; bitki gelisimini tesvik edici
ozelliklerinin belirlenmesi, fosfat ¢ozme ve bitki hormonlari tiretim kapasitelerinin ve biyokontrol
potansiyellerinin degerlendirilmesi amaciyla kapsamli fonksiyonel analizlere tabi tutulmasi
planlanmaktadir.

Anahtar kelimeler: bakteri, ¢eltik, ¢esitlilik, molekiiler karakterizasyon, rizosfer

Tesekkiir: Bu ¢aliyma, TUBITAK 1501 Sanayi Ar-Ge Projeleri Destek Programi kapsaminda
yiiriitiilen (Proje No: 3241017) numarali proje ¢ercevesinde gergeklestirilmistir.
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Exogenous Proline Promotes Salinity Tolerance in Sensitive Rice by
Stimulating Antioxidant Mechanisms and Photosynthesis

Yunus Emre KOCY*, Murat AYCAN? and Toshiaki MITSUI?

!General Directorate of Agricultural Research and Policies, Ministry of Agriculture and Forestry,
Ankara, Turkiye
2L aboratory of Biochemistry, Faculty of Agriculture, Niigata University, Niigata, Japan
“Corresponding author e-mail: yunusemre.koc@tarimorman.gov.tr

Salinity is a crucial environmental stressor that markedly diminishes agricultural production and
output. The hstl gene, a mutant B-type response regulator, has been shown to enhance salt
tolerance in the YNU genotype. Prior investigations of the hst1 gene showed an enhanced potential
for proline synthesis in response to salt stress. Utilizing almost comparable genetic backgrounds
of salt-tolerant (YNU) and salt-sensitive (Sister line) rice genotypes, we investigated the role of
proline in the salinity-tolerance mechanism of the hstl gene by administering 10 mM exogenous
proline via irrigation water under both control and salt-stress (75 mM NaCl) conditions for 30
days. A morpho-physiological, biochemical, and molecular investigation of ST and SS plants was
conducted to elucidate the salt tolerance mechanism facilitated by exogenous proline. The ST and
SS genotypes accumulated exogenous proline, with the ST genotype exhibiting elevated proline
levels compared to the SS genotype. Nonetheless, exogenous proline enhanced salt tolerance only
in the SS genotype. Exogenous proline enhances plant and root development by boosting
photosynthetic pigments and the process of photosynthesis. Exogenous proline has a reductive
influence on MDA and reduced H>O> accumulation, thereby protecting plants from ROS-induced
oxidative damage. Exogenous proline notably reduces Na® accumulation and increases K*
accumulation during salt stress. In the SS genotype, exogenous proline enhances the activity of
antioxidant enzymes (SOD, CAT, and APX) to mitigate salinity-induced damage. The exogenous
application of proline down-regulates proline-synthesis genes (OsP5CS1 and OsP5CR) and up-
regulates proline-degradation genes, suggesting a feedback inhibition mechanism whereby the
plant conserves energy by reducing endogenous proline synthesis when exogenous proline is
available. Furthermore, exogenous proline enhances the expression of the OsSalT and OsGRAS29
genes, hence increasing salt tolerance in the SS genotype. Our research has shown that proline
significantly contributes to salt tolerance via the salinity-tolerance-related hstl pathways.

Keywords: salinity-tolerance, OsRR22, morpho-physiological marker, biochemical markers, gene
expression
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Eksojen Prolin, Antioksidan Mekanizmalar1 ve Fotosentezi Uyararak Hassas
Celtiklerde Tuz Toleransim Tesvik Eder

Yunus Emre KOCY*, Murat AYCAN? ve Toshiaki MITSUI?

! Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii, Tarim ve Orman Bakanlig1, Ankara,
Tirkiye
2 Niigata Universitesi, Ziraat Fakiiltesi, Biyokimya Laboratuvari Niigata, Japan
“Sorumlu yazar e-posta: yunusemre.koc@tarimorman.gov.tr

Tuzluluk, tarimsal iiretim ve verimi ciddi 6l¢iide diisiiren 6nemli bir ¢evresel stres faktoriidiir.
Mutant B tipi yanit diizenleyicisi olan hstl geninin, YNU genotipinde tuz toleransini artirdigi
gosterilmistir. Onceki ¢aligmalar, hstl geninin tuz stresi yanitinda prolin sentezi agisindan artmis
bir potansiyel sagladigini ortaya koymustur. Bu ¢alismada, tuza toleransh (YNU) ve tuza duyarl
(kardes hat) celtik genotiplerinin biiyiik 6l¢iide benzer genetik arka planlarindan yararlanilarak,
hstl geninin tuz tolerans1 mekanizmasinda prolinin rolii, 30 giin boyunca sulama suyu araciligiyla
uygulanan 10 mM eksojen prolin ile kontrol ve tuz stresi (75 mM NaCl) kosullarinda
aragtirtlmistir. Eksojen prolinin katki sagladig tuz tolerans1 mekanizmasini agikliga kavusturmak
amaciyla, ST ve SS bitkilerinde morfo-fizyolojik, biyokimyasal ve molekiiler incelemeler
gerceklestirilmistir. Her iki genotip de uygulanan prolinin birikimini gostermis, ancak ST genotipi
SS’ye kiyasla daha yiiksek prolin diizeyleri sergilemistir. Buna karsin, prolin uygulamasi yalnizca
SS genotipinde tuz toleransini artirmistir. Prolin uygulamasi, fotosentetik pigmentleri ve
fotosentetik aktiviteyi artirarak siirglin ve kok gelisimini desteklemistir. Ayrica MDA diizeyini
azaltmis, Ho2O» birikimini baskilayarak bitkileri ROS kaynakli oksidatif hasara kars1 korumustur.
Tuz stresi altinda prolin uygulamasi, Na* birikimini anlamli diizeyde azaltirken K* birikimini
artirmistir. SS genotipinde ise, tuzlulugun neden oldugu hasar1 hafifletmek amaciyla antioksidan
enzimlerin (SOD, CAT ve APX) aktiviteleri yiikselmistir. Prolin uygulamasi, prolin sentezinden
sorumlu genleri (OsP5CS1 ve OsP5CR) asagi yonlii diizenlerken, prolin yikimiyla iligkili genleri
yukart yonlii diizenlemistir. Ayrica eksojen prolin, OsSalT ve OsGRAS29 genlerinin
ekspresyonunu artirarak SS genotipinde tuz toleransini giiclendirmistir. Bulgularimiz, prolinin,
hstl aracili yolaklar iizerinden tuzluluk toleransina 6nemli katki sagladigini gostermektedir.

Anahtar Kelimeler: tuzluluk toleransi, OsRR22, morfo-fizyolojik belirteg, biyokimyasal
belirtegler, gen ekspresyonu
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REPORT OF RICE WORKSHOP 2026, EDIRNE
Ahmet ULUDAG, Onur GOKTEPE

We would like to thank all the administrators and representatives of institutions and organizations,
especially our Governor Mr. Yunus SEZER, who honored us by attending the opening of the
workshop organized in collaboration with the Edirne Provincial Directorate of Agriculture and
Forestry and the Trakya Agricultural Research Institute, held at the Edirne Commaodity Exchange
Conference Hall on May 6-8, 2026.

We also extend our thanks to TAGEM for supporting us during the preparation and
implementation phases of the workshop, to Deputy Director General Dr. Serafettin CAKAL who
attended the meeting representing TAGEM, to Edirne Provincial Director of Agriculture and
Forestry islam KOSE, and to the Director of the Trakya Agricultural Research Institute Assoc.
Prof. Adnan TULEK, as well as their staff, for being involved in every stage of the workshop.

We express our gratitude to the Management of the Edirne Commaodity Exchange for providing
their facilities for the meeting. We would like to thank the workshop secretariat, Adnan AKCAN
and Onur GOKTEPE, for their valuable contributions and great efforts in organizing the workshop
and managing the administrative processes.

We extend our gratitude to the approximately 300 participants from Tiirkiye and abroad who made
the workshop possible, to the invited speaker Prof. Kassim AL-KHATIB, and to all the individuals
who presented and/or prepared presentations.

The opinions and recommendations of the participants who followed the workshop until the final
day were asked within the context of the workshop. The issue that Tiirkiye performs best was
mentioned as variety development and breeding studies, alongside the adoption of varieties and
technologies from abroad (41%). This was followed by high yield (24%), soil preparation and
maintenance (21%), and mechanization (14%).

Fifty percent of the participants stated that the most important issue in rice farming is weeds,
primarily barnyard grass and weedy/red rice (including herbicide resistance, drift, etc.). This was
followed by water-related issues (water management, water scarcity, water salinity) at 22%. It was
noticed that the participants were somehow aware of climate change and related issues such as
salinity and drought (8%). Rice seed, varieties, and rice quality (8%); and plant nutrition and crop
rotation (10%) were other topics mentioned. Input costs and subsidies, as well as the lack of
encouragement for alternative sectors that would utilize rice, were also among the mentioned
ISsues.

When asked a question what should be recommended to farmers, four topics stood out equally:

a) Crop rotation, encompassing herbicide-resistant varieties,
b) Innovative, effective irrigation and drip irrigation,
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c) Organic fertilizers and proper plant nutrition,
d) Proper pesticide applications and reducing chemicals using alternative methods including
biological control.

These four headings are parallel to the current problems that were mentioned previously.
Furthermore, the correct/economic use of inputs i.e. reducing inputs; certified seed usage; growing
rice suited to the local palate and being open to innovations were mentioned.

Priority research topics also show similarities with the most important issues determined above
and the subjects desired for recommendation for farmers although the rankings varied. These
priority research topics are as follows:

a) Water and irrigation issues (including salinity and water quality) (23%)

b) Abiotic issues such as climate change and cold stress (16%)

c) Weed issues (including resistant varieties) (14%) and other agricultural pest control topics
(including pesticide residues) (7%)

d) Plant nutrition topics (including nitrate pollution) (10%)

e) Variety research (hybrid varieties, suitable varieties, advanced techniques) (9%)

f) Mechanization and smart agriculture technologies (7%)

g) Rice quality, topics related to consumption (5%)

h) Utilization of stubbles (5%)

i) Harvest yield losses and cost research (4%)

Apart from the explained issues and recommendations, some ideas emerged as well. The foremost
ideas were the revision of rice legislation according to current needs and the banning of rough rice
(unhusked rice/paddy) imports. Variety mix-ups should be prevented in rice varieties that are
protected Designation of Origin or Geographically Indicated Rice, which their characteristics must
be initially distinctive. The high cost of inputs and the necessity of providing subsidies for rice
were also put forward. Conducting studies to reduce the mosquito population in rice fields and
employing more researchers studying rice were also among the recommendations.
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EDIRNE 2026 CELTIK CALISTAYI| RAPORU
Ahmet ULUDAG, Onur GOKTEPE

Edirne 11 Tarim ve Orman Miidiirliigii ve Trakya Tarimsal Arastirma Enstitiisii is birligi ile 6-8
Mayis 2026 tarihlerinde Edirne Ticaret Borsasi Konferans Salonunda diizenlenen calistayin
acilisina tesrif ederek bizleri sereflendiren basta Saym Valimiz Yunus SEZER olmak {izere biitiin
kurum ve kurulus idareci ve temsilcilerine tesekkiir ederiz.

Calistayin hazirlik ve tatbik asamalarinda yanimizda olan TAGEM’e, toplantiya TAGEM’i
temsilen katilan Genel Miidiir Yardimcisi Dr. Serafettin CAKAL’a, ¢alistayin her asamasinda yer
alan Edirne 11 Tarim ve Orman Miidiirii Islam KOSE ve Trakya Tarimmsal Arastirma Enstitiisii
Miidiirii Dog. Dr. Adnan TULEK ’e ve personeline ayrica tesekkiirlerimizi sunariz.

Toplanti i¢in tesislerini acan Edirne Ticaret Borsas1 Ydnetimine siikranlarimizi sunariz. Calistayin
diizenlenmesinde ve idari siireglerin yiiriitiilmesinde biiyiik emekleri gegen calistay sekreteryast
Adnan AKCAN ve Onur GOKTEPE'ye degerli katkilari icin tesekkiir ederiz.

Yurt i¢inden ve disindan katilarak galistayin gergeklesmesini saglayan yaklasik 300 katilimciya,
cagrili konusmaci Prof. Dr. Kassim AL-KHATIB’e ve sunum yapan veya sunumlarda adi bulunan
eshasa ayr1 ayr1 minnettarligimizi bildiririz.

Calistay1 son giiniine kadar takip eden katilimecilarin calistay baglaminda fikir ve tavsiyeleri
sorulmustur. Tiirkiye’nin en iyi oldugu husus olarak ¢esit gelistirme ve 1slah ¢aligmalari ile tilke
disindan gelen ¢esitlerin ve teknolojilerin benimsenmesi (%41) belirlenmistir. Bunu sirasiyla,
yiiksek verim (%24), toprak hazirlig1 ve bakim (%21) ve mekanizasyon (%14) takip etmistir.

Ayni katilimeilarin %50’si ¢eltigin en miithim meselesinin basta darican ve yoz celtik olmak tizere
yabanciotlar oldugunu (dayaniklilik, stiriiklenme vb. dahil) ifade etmislerdir. Bunu %22 ile su ile
ilgili konular (su yonetimi, su kisiti, su tuzlulugu) takip etmistir. Katilimcilarin iklim degisikligi
ve bununla iliskili tuzluluk ve kuraklik gibi konularin az da olsa farkinda oldugu goriilmektedir
(%8). Tohumluk, ¢esit ve kalite (%8) ile bitki besleme ve miinavebe (%10) diger onemli
konulardir. Girdi maliyetleri ve destekler ile celtigi kullanacak alternatif sektorlerin tesvik
edilmemesi de zikredilen meseleler arasinda yer almistir.

Ciftciye neleri tavsiye etmemiz gerekir diye soruldugunda dort konu esit olarak 6ne ¢ikmustir:

a) Ilaglara dayanikli cesitleri de kapsayacak sekilde miinavebe,

b) Yenilik¢i, etkili sulama ve damla sulama,

¢) Organik giibreler ve dogru bitki besleme konulari,

d) Dogru ilaglama, kimyasallarin azaltilmasi ve biyolojik miicadeleyi de igeren zirai
miicadele.
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Bu dort baslik mevcut meselelerle paralellik gostermektedir. Bunlari girdilerin dogru/ekonomik
kullanilmast, baska bir ifadeyle girdi kullaniminin azaltilmasi takip etmistir. Sertifikali tohumluk,
damak tadina uygun ¢eltik yetistirme ve yeniliklere agik olma da miiteakiben belirtilmistir.

Oncelikli arastirma konular1 da yukarida belirlenen en miihim meseleler ve tavsiye edilmesi
istenilen mevzularla 6ncelikler degisse de benzerlik gostermektedir. Bu konular sirasiyla sunlardir:

a) Su ve sulama meseleleri (tuzluluk ve su kalitesi de dahil) (%23)

b) iklim degisikligi ve soguk stresi gibi abiyotik konular (%16)

€) Yabanciot meseleleri (dayanikli gesit dahil) (%14) ve diger zirai miicadele konulari
(kalint1 dahil) (%7)

d) Bitki besleme konulari (nitrat kirliligi dahil) (%10)

e) Cesit arastirmalari (hibrit ¢esit, uygun gesit, ileri teknikler) (%9)

f) Mekanizasyon ve akilli tarim teknolojileri (%7)

g) Piring kalitesi, tiikketim konulari (%5)

h) Anizlarin degerlendirilmesi (%5)

1) Hasatta tiriin kayiplar1 ve maliyet arastirmalari (%4)

Izah edilen meseleler ve tavsiyeler disinda baska konularda da bazi fikirler ortaya ¢ikmustir.
Bunlarin basinda ¢eltik mevzuatinin giinlimiiz ihtiyaglarina gore gézden gegirilmesi ve kavuzlu
celtik ithalatinin yasaklanmasi yer almaktadir. Cografi isaretli piringlerde/celtiklerde cesit
karisikliginin 6niine gegilmesi; cografi isaretli pirincin 6zelliklerinin ¢ok belirgin olmasi; girdi
maliyetlerinin yliksekligi ve celtige destek verilmesinin gerekliligi de ifade edilmistir. Celtik
sahalarindaki sivrisinek popiilasyonunun azaltilmasi konusunda c¢aligsmalar yapilmasi ve celtik
konusunda ¢alisacak daha fazla arastirmaci istihdam edilmesi de tavsiyeler arasinda yer almistir.
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PHOTOS FROM WORKSHOP / CALISTAYDAN FOTOGRAFLAR
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* Dm v 10 comtrol

* Herbicide application with drone cam be dnified but it is probably less than drift
from a fixed-wing mrcraft

* Avord usmg drope for non-selective herhicide appiication on levess. Use
bertweade labetled on the crop mstead of nonselective herbicides

® Use drone 1 controf weeds in diches that are away from desirable crops

may occur if drone appi 15 close to desiable
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