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Horticulture and Sustainability in Turkish Republic of North Cyprus Agriculture

Ahsen Isik Ozgiiven!”

1
Cyprus International University, Faculty of Agricultural Sciences and Technology Department of Plant
Production and Technologies, 99040, Nicosia, North Cyprus, Tiirkiye

"Corresponding author e-mail:ahsenozgvn@gmail.com; aozguven@ciu.edu.tr

Abstract

The Turkish Republic of Northern Cyprus (TRNC) has significant potential for horticultural
production thanks to the favorable conditions provided by its Mediterranean climate. Citrus fruits, olives,
grapes, and vegetables, particularly artichokes are the main products of TRNC agriculture. While the
Guzelyurt region stands out for its citrus production, Lefke and Kyrenia, along with their olive groves,
Famagusta, and the Mesaoria Plain, are also notable for their vegetable production. These products are
consumed both domestically and have export potential. Furthermore, in certain microclimate regions, such
as Yesilirmak and Yedidalga, the production of subtropical and tropical fruits such as guavas and mangoes,
in addition to strawberries, is increasing steadily. Fruits such as carob and babutsa, and vegetables such
as kolakas, molohiya, and wild asparagus are also unique to the country. The use of modern greenhouses
and greenhouse cultivation along with modern irrigation techniques, the protection of local varieties, the
value given to ornamental plant cultivation, soilless agriculture and eco-tourism initiatives in the country
increase the sustainability of horticultural agriculture and give hope to the agricultural future of the TRNC.

Keywords: TRNC, Horticulture, Sustainable Agriculture
Kuzey Kibris Tiirk Cumhuriyeti Tariminda Bahge Bitkileri ve Siirdiiriilebilirlik

Ozet

Kuzey Kibris Tiirk Cumhuriyeti (KKTC), Akdeniz ikliminin sagladigi elverisli kosullar
sayesinde bahce bitkileri iiretimi agisindan onemli bir potansiyele sahiptir. Ozellikle turunggiller,
zeytin, tiziim ve enginar basta olmak iizere c¢esitli sebzeler KKTC tariminin temel iiriinleridir.
Giizelyurt bolgesi turunggil tiretimiyle one ¢ikarken, Lefke ve Girne zeytinlikleriyle, Gazimagusa
ve Mesarya Ovasi ile birlikte bazi bolgeler sebze iiretimiyle dikkat ¢cekmektedir. Bu iiriinler hem i¢
pivasada tiiketilmekte hem de ihracat potansiyeli tasimaktadir. Bununla birlikte Yesilirmak, Yedi
dalga gibi bazi mikroklima olan bolgelerde ¢ilek disinda subtropik ve tropik meyvelerden guava,
mango gibi subtropik ve tropik meyvelerin iiretimi de giinden giine artmaktadw. Harnup, babutsa
gibi meyveler, kolakas, molohiya, yabani kuskonmaz gibi sebzeler de iilkeye ozgii iiriinlerdir.
Ulkede modern seralarin ve értii alti yetistiricilik ile birlikte — modern sulama tekniklerinin
kullanilmasi, yerel ¢esitlerin korunmasi, siis bitkileri yetistiriciligine verilen deger, topraksiz tarim
ve eko-turizm gibi girisimler bahge bitkileri tarimimin siirdiiriilebilirligini artirmakta ve KKTC 'nin
tarimsal gelecegine umut vermektedir.

Anahtar kelimeler: KKTC, Bahge Bitkileri, Siirdiiriilebilir Tarim
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The Invasive Brown Marmorated Stink Bug in Tiirkiye [ Halyomorpha halys (Stil, 1855)
(Hemiptera: Pentatomidae)]

Izzet Akga1 , Ali Kaan Agkin?

L20ndokuz May1s University, Faculty of Agriculture, Department of Plant Protection, 55000, Samsun,
Trkiye

*Corresponding author e-mail: iakca@omu.edu.tr

Abstract

Among harmful insect groups, invasive species have become increasingly prominent in recent years
due to global climate change and intensified global logistics. Within this group, the brown marmorated
stink bug, Halyomorpha halys (Stal, 1855) (Hemiptera: Pentatomidae), has emerged as a major pest over
the past 25 years. Originating from Asia and now distributed across many regions of the world, H. halys
has approximately 300 known host plants. In addition to the damage it causes to agricultural crops, it is
also recognized as a nuisance pest in urban environments. On various plant species, it is known to cause
up to 60% loss in quality and quantity during certain stages of the growing season. In regions where the
pest is abundant, such as southern Europe and Turkiye, H. halys completes one generation per year.
Currently, mechanical, biotechnical, biological, and chemical control strategies are actively being
implemented against this pest.

Keywords: Agricultural, Pentatomidae, Polyphagus, Invasive insect

Tiirkiye’de Istilaci1 Bir Zararh: Kahverengi Kokarca [Halyomorpha halys (Stil, 1855)
(Hemiptera: Pentatomidae)]

Ozet

Zararli bocek gruplart igerisinde istilaci bocek gruplari ozellikle son yulardaki kiresel iklim
degisiklikleri ve artan lojistik hareketlilikle birlikte én plana ¢ikmuistir. Istilact bécek gruplart icerisinde
Kahverengi kokarca [Halyomorpha halys (Stdl, 1855) (Hemiptera: Pentatomidae)] zararlist son 25 yil
icerisinde onemli bir zararli organizma haline gelmistir. Asya kékenli olan ve Diinyanin bir¢ok bélgesine
dagilan Kahverengi kokarcamin yaklasik olarak 300°den tane konuk¢usu bulunmaktadwr. Tarimsal
tirtinlerde yaptigi zararimin yam sira kentsel zararll olarak da bilinmektedir. Farkli bitkilerde de belirli
donemlerde %60°a varan kalite ve kantine kaybi olusturdugu tespit edilmistir. Zararli yogun olarak
bulundugu Giiney Avrupa ve Tiirkiye’de yilda 1 dél vermektedir. Giiniimiizde bu zararliya karsi mekanik
mucadele, biyoteknik miicadele, biyolojik miicadele ve kimyasal miicadele ¢alismalart aktif olarak
yaritilmektedir.

Anahtar kelimeler: Tarimsal, Pentatomidae, Polifag, Istilac1 bocek.
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Agricultural Education in Uzbekistan

Tulkin Ortikov'*

!Sharof Rashidov Samarkand State University, Institute of Agricultural Biotechnology and Food Safety,
Department of Soil Science and Agricultural Technologies, 140104, Samarkand, Uzbekistan

*Corresponding author e-mail: ortikovt@mail.ru
Abstract

In Uzbekistan, agricultural personnel are trained in specialized colleges and higher education
institutions, including agricultural institutes and universities. Higher agricultural institutes and
universities train agricultural personnel in two stages: bachelor's and master's degrees. Bachelor's degrees
last four years, and master's degrees last two years. Agricultural researchers also pursue doctoral studies.
Doctoral studies consist of two stages: PhD and DSc. Both stages last three years. Faculty members at
agricultural universities undergo advanced training every three years in specialized courses for
professional development and retraining of agricultural personnel. The curriculum is based on a credit-
modular system. The bachelor's academic year consists of two semesters, from September 2 to June 30.
Each semester consists of 30 credits, and one academic year consists of 60 credits. The total course load is
240 credits, with one credit equaling 30 hours. Each semester lasts 15 weeks. Classroom instruction
consists of lectures, practical classes, and/or laboratory work, which account for 40% of the learning
process. Lectures account for 40-45% of the class time, while laboratory and practical classes account for
55-60%. Independent study accounts for 60% of the class time, meaning that out of the 900 class hours in
a semester, 540 class hours are devoted to independent study. In addition, there are academic internships,
field internships, and industrial internships. Academic internships are conducted in the first year and
consist of 60 hours or 2 credits, lasting two weeks. Field internships are conducted in the second and third
years and consist of 120 hours or 4 credits in each year, lasting four weeks. Industrial internships are
conducted in the fourth year and consist of 8 credits or 240 hours, including 120 hours in the seventh
semester over four weeks and another 120 hours in the eighth semester over four weeks. One academic
hour is 40 minutes long, and one pair of lessons is 80 minutes long. Student s study in pairs, meaning one
lesson lasts 80 minutes without a break. A maximum of 30 hours of study per week equals one credit. One
day per week is set aside for independent student work, and there are no classroom lessons on this day.
Students' knowledge is assessed in three ways: current, midterm, and final assessments. Some educational
institutions conduct ongoing and midterm assessments, and their scores are used only to determine students’
eligibility for final grades. The final grade is considered the primary and final grade. In this case, ongoing
and midterm assessments are not considered when determining the final grade. In other cases, all
assessment types are considered when determining the final grade, meaning the scores from all assessments
are summed. In Uzbekistan, agricultural personnel are trained in agronomy, livestock breeding, economics,
mechanization, and veterinary science. Agronomy encompasses the following areas: agronomy,
agrochemistry, and soil science, crop breeding and seed production, plant protection, plant and agricultural
product quarantine, fruit and vegetable growing, greenhouse management, and more. Based on qualified
requirements, a model curriculum is developed, from which a working curriculum is developed. The
working curriculum includes a list of subjects for each area, divided into mandatory and elective.

Keywords: Bachelor's Degree, Master's Degree, Semester, Academic Year
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Ozbekistan'da Tarim Egitimi
Ozet

Ozbekistan'da tarim personeli, tarim enstitiileri ve iiniversiteleri de dahil olmak iizere uzmanlasmus
kolejler ve yiiksekogretim kurumlarinda egitilmektedir. Yiiksek tarim enstitiileri ve iiniversiteler, tarim
personelini iki asamada egitmektedir: lisans ve yiiksek lisans. Lisans dereceleri dort yil, yiiksek lisans
dereceleri ise iki y1l siirmektedir. Tarim arastirmacilari ayrica doktora ¢alismalari da yapmaktadir. Doktora
calismalart iki asamadan olugmaktadw. Her iki asama da ii¢ yil siirmektedir. Tarim yiiksekogretim
kurumlarindaki ogretim iiyeleri, tarim personelinin ileri egitimi ve yeniden egitimi i¢in uzmanlasmis
derslerde her ii¢ yida bir yeterliliklerini geligtirmektedirler. Miifredat, kredi modiiler sistemine
dayanmaktadw. Lisans dereceleri, 2 Eyliil- 30 Haziran tarihleri arasinda iki yaryildan olusmaktadir. Bir
yariyil 30 krediden, bir akademik yil ise 60 krediden olusmaktadir. Toplam ders yiikii 240 kredidir. Bir kredi,
30 saate denk gelmektedir. Her dénem 15 hafta siiver. Stnif i¢i egitim, 6grenme siirecinin %401 olugturan
dersler, uygulamali dersler ve/veya laboratuvar derslerinden olusur. Dersler suf saatinin %40-45'ini
olustururken, laboratuvar ve uygulamalr dersler %55-60"1m1 olusturur. Bagimsiz ¢alisma ders saatinin
%0601 olugturur, yani donem basina 900 ders saatinin 540 saati bagimsiz ¢alismaya ayrilmistir. Ayrica,
pratik egitim (egitim uygulamasi), saha ¢alismast ve endiistriyel egitim vardwr. Pratik egitim (egitim
uygulamasty), ¢alismanin ilk yilinda yapilir ve 2 hafta siiren 60 saat veya 2 krediden olusur. Saha ¢aligsmasi,
calismamn ikinci ve tigiincii yillarinda yapilir ve her yil 4 hafta siiren 120 saat veya 4 krediden olugur.
Endiistriyel stajlar, ¢calismanin dérdiincii yuinda yapulir ve yedinci donemde dort hafta boyunca 120 saat
ve sekizinci donemde dort hafta boyunca 120 saat olmak iizere toplam 8 kredi veya 240 saatten olusur. Bir
akademik saat 40 dakika, bir ¢ift ders ise 80 dakikadwr. Ogrenciler ciftler halinde ¢alisirlar, yani bir ders
ara vermeden 80 dakika siirer. Haftada en fazla 30 saatlik ¢alisma bir krediye esittiv. Haftada bir giin
bagimsiz Ogrenci ¢calismast icin ayrilir ve bugiinde simf dersi yoktur. Ogrenci bilgisi ii¢ sekilde
degerlendirilir: giincel, ara sinav ve final degerlendirmesi. Bazi kurumlar giincel ve ara sinav
degerlendirmeleri yapar ve puanlart yalmzca d6grencilerin final degerlendirmelerine uygunlugunu
belirlemek icin kullamilir. Final degerlendirmesi ana ve final notu olarak kabul edilir. Bu durumda, giincel
ve ara sinav degerlendirmeleri final notunun belirlenmesinde dikkate alinmaz. Diger durumlarda, final
notunun belirlenmesinde tiim degerlendirme tiirleri dikkate alinir, yani tiim degerlendirmelerden alinan
puanlar toplamr. Ozbekistan'da tarim personeli ziraat miihendisligi, hayvancilik, ekonomi, mekanizasyon
ve veterinerlik alanlarinda egitim gormektedir. Ziraat mithendisligi; ziraat miihendisligi, ziraat kimyast ve
toprak bilimi, bitki 1slahi ve tohum tiretimi, bitki koruma, bitki ve tarimsal iiriin karantinasi, meyve ve sebze
yetistiriciligi, sera yonetimi ve daha fazlasim kapsar. Nitelikli ihtiyaclara dayanarak, bir ¢alisma
miifredatinin olusturulacagi bir model miifredat gelistirilir. Calisma miifredati, her alan icin dersleri listeler
ve bu dersler zorunlu ve se¢meli olarak ayrilir.

Anahtar Kelimeler: Lisans Derecesi, Yiiksek Lisans Derecesi, Donem, Akademik Yil, Kredi Modiili
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Abstract

Agriculture has evolved from being a purely production-based field into a strategic sector
encompassing sustainability, environmental awareness, food security, rural development, and high-tech
applications. This transformation necessitates that young people be educated in agriculture with a more
informed, innovative, and multidisciplinary approach. In this context, the bilateral cooperation initiated
between Azerbaijan State Agricultural University (ADAU) and Ege University, a well-established and
respected institution in Tiirkiye, holds significant importance. This cooperation offers a comprehensive and
structured framework aimed at youth specialization in agriculture. Joint educational models include dual
degree programs, mutual student and academic staff exchange, joint laboratory research, practical
agricultural training, and internships in rural areas. As a result, students are supported not only with
theoretical knowledge but also with practical experience. The collaboration also focuses on key areas of
modern agriculture: digital farming technologies, climate-smart production systems, precision agriculture,
soil-water-plant analysis systems, agripreneurship, and cooperatives. Throughout the educational process,
global topics such as agricultural economics, sustainable agricultural policies, and food security will also
be integrated into the curriculum. Such models contribute not only to individual academic and professional
development but also strengthen scientific, cultural, and technological bridges between the two brotherly
countries, Azerbaijan and Tiirkiye. Youth exposed to diverse university systems gain new perspectives and
develop a shared culture of research, ultimately contributing to the international development of the
agricultural sector. In conclusion, this visionary initiative led by ADAU and Ege University will enable the
building of a strong future led by youth—not only in the field of agricultural education but also in areas
such as regional development, employment, food production, and sustainability.

Keywords: Agricultural Education, International Cooperation, Joint Education Model, Agricultural
Technologies, Integration in Education

Genglerin Tarim Alaninda Uzmanlasmasi i¢cin Devletlerarasi Is Birligi ve Ortak Egitim
Modelleri (Adau & Ege Universitesi Is Birligi Cercevesinde)

Ozet

Tarim, giiniimiizde yalnizca iiretim temelli bir alan olmaktan ¢ikmis, aym zamanda
surdiiriilebilirlik, cevre bilinci, gida giivenligi, kirsal kalkinma ve yiiksek teknoloji uygulamalarini kapsayan
stratejik bir sektére doniigmiistiiv. Bu doniisiim, genglerin tarim alaminda daha donamimli, bilingli ve
yenilik¢i bir yaklasimla yetismesini zorunlu kilmaktadir. Bu dogrultuda, Azerbaycan Devlet Tarim
Universitesi (ADAU) ile Tiirkiye'de kiklii ve saygin bir egitim kurumu olan Ege Universitesi arasinda
baslatilan ikili ig birligi biiyiik bir 6neme sahiptir. S6z konusu ig birligi, genglerin tarimda uzmanlagmasini
hedefleyen ¢ok boyutlu ve yapisal bir yaklasim sunmaktadir. Ortak egitim modelleri kapsaminda cift
diploma programlari, karsilikli ogrenci ve akademisyen degisimi, ortak laboratuvar c¢alismalari,
uygulamali tarim egitimleri ve kirsal alanlarda saha stajlart gibi faaliyetler planlanmaktadir. Bu sayede
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gengler sadece teorik bilgiyle degil, aym zamanda uygulamali tecriibelerle de desteklenmis olacaklardur. Is
birligi aymi zamanda ¢agdag tarimin temel konularina da odaklanmaktadir: dijital tarim teknolojileri, iklim
dostu tiretim sistemleri, akilli tarim uygulamalari, toprak-su-bitki analiz sistemleri, tarimsal girisimcilik ve
kooperatifcilik gibi alanlarda genglerin bilgi ve becerilerinin artirtimasi hedeflenmektedir. Egitim siiregleri
swrasinda tarim ekonomisi, siirdiiriilebilir tarim politikalart ve gida giivencesi gibi global konular da
programlara entegre edilecektir. Bu tiir modeller, sadece bireysel gelisim acisindan degil, ayni zamanda iki
kardes iilke olan Azerbaycan ve Tiirkiye arasinda bilimsel, kiiltiirel ve teknolojik kopriilerin giiclenmesine
katki saglamaktadw. Genglerin karsilikli olarak farkl tiniversite sistemlerini tanmimalari, yeni bakis agilart
gelistirmeleri ve ortak arastirma kiiltiirii kazanmalari; tarim sektoriiniin gelisimine uluslararast diizeyde
katki sunacaktir. Sonug olarak ADAU ve Ege Universitesi 'nin bu vizyoner girisimi, yalnizca tarim egitimi
alaninda degil, ayni zamanda bolgesel kalkinma, istihdam, gida tiretimi ve siirdiiriilebilirlik alanlarinda da
genglerin liderliginde giiclii bir gelecek inga edilmesine olanak taniyacaktir.

Anahtar kelimeler: Tarimsal Egitim, Uluslararas Is Birligi, Ortak Egitim Modeli, Tarim teknolojileri,
Egitimde entegrasyon
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Abstract

Kazakhstan is a Turkic Republic in Central Asia. Its population is 20.6 million, with a rural
population of 38% and a surface area of 2,724,902 km2. Ranked sixth in the world in terms of arable land
area, Kazakhstan is among the top exporters of lamb and beef, as well as products such as spring wheat,
flax, safflower, and lentils. Animal husbandry is a traditional sector in the country. The history of
agriculture in Kazakhstan reflects a long process of adaptation to natural conditions, social changes, and
political transformations. From ancient times to modern times, it has gone through various stages, each
contributing to the development of the country's agricultural sector. One of the horse-domestication sites,
known as the Botay culture, has been discovered by archaeologists in Northern Kazakhstan. The ancient
history of agricultural development in Kazakhstan is also supported by surviving folk festivals such as
Nevruz and Saban Toi, which are closely associated with nomadic animal husbandry. The primary objective
of the study is to provide a brief history, current development, and future forecasts of the agricultural sector
in the Republic of Kazakhstan. The study includes a review of historical literature and online resources
dedicated to the agriculture and livestock farming of Central Asian nomadic peoples. It examines climate
scenarios for the development of crop production and the need for diversification. Specific statistical data
on agriculture and livestock farming in Kazakhstan are presented. The paper provides a brief overview of
the country's development following its annexation by the Russian Empire, the 1917 Revolution, and the
tragedy of forced sedentarization in 1919-22 and 1932-33, which resulted in famines affecting up to 40%
of the indigenous population. It also examines the history and environmental consequences of the
development of virgin lands from 1954 to the present. Kazakhstan declared independence in 1991, and
from 1992 onward, a process of privatization began in the economy, affecting agriculture. Modern
agriculture in Kazakhstan is characterized by regional specialization. For example, in the north, this
includes the cultivation of grains, oilseeds, and legumes. In the east, oilseeds are predominantly cultivated,
while in the south, vegetables, fruits, and berries are grown. This is primarily due to the climatic conditions
of various regions of the country. Today, Kazakhstan's agricultural sector is a developed and profitable
component of the national budget. The Kazakh government actively supports the sector's development by
subsidizing a portion of farmers' costs for fertilizer, fuel, and the purchase of purebred cattle. Agricultural
development is progressing in line with modern requirements and the goals of sustainable development,
supporting the rural population, and improving their well-being. Future agriculture should be built on the
principles of maintaining soil fertility through crop diversification, new irrigation technologies, and the
biodiversification of the industry. Plans for the development of agriculture in Kazakhstan include the
implementation of proper crop rotation, the expansion of legume and organic fertilizer use, the reduction
of moisture-loving crops, and the use of moisture-saving tillage technologies.

Key words: History Of Agriculture, Nomadic Animal Husbandry,Climate-Sensitive Agriculture.
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Kazakistan Tariminin Ge¢cmisi, Bugiinii ve Gelecegi

Ozet

Kazakistan, Orta Asya'daki bir Tiirk Cumhuriyetidir. Niifusu 20,6 milyon, kirsal niifus - 38%,
yiizolgiimii ise 2.724.902 km?'dir. Ekilebilir arazi alami bakimindan diinyada altinci sirada yer alan
Kazakistan, yazlik bugdayi, keten, aspir ve mercimek gibi tiriinlerin yani sira kuzu ve sigir eti de ihracatinda
ilk iilkeler arasinda yer almaktadw. Hayvanciulik ise iilkenin geleneksel bir sektoriidiiv. Kazakistan'da
tarmmin tarihi, dogal kosullara, toplumsal degisimlere ve siyasi déniisiimlere uzun bir uyum siirecini
yansutmaktadir. Antik ¢aglardan modern zamanlara kadar, her biri iilkenin tarim sektériiniin gelisimine
katkida bulunan ¢esitli asamalardan ge¢mistir. Kuzey Kazakistan'da arkeologlar tarafindan kegsfedilen ve
Botay kiiltiirii olarak adlandirilan at evcillestirme alanlarindan biri bulunmaktady. Kazakistan'daki
tarimsal kalkinmamin kadim tarihi, gogebe hayvancilikla yakindan iliskili olan Nevruz ve Saban Toi gibi
gilintimiize ulasan halk bayramlari ile de desteklenmektedir. Calismanin temel amaci, Kazakistan
Cumhuriyeti'ndeki tarim sektoriiniin kisa bir tarihgesi, mevcut geligimi ve gelecege yonelik tahminler
sunmaktir. Calisma, Orta Asya gogebe halklarvmn tarim ve hayvanciligina adanmus tarihi literatiir ve
cevrimi¢i kaynaklarin bir incelemesini icermektedir. Btkisel iiretimin gelistirilmesine yonelik iklim
senaryolarini ve ¢esitlendirilmesi ihtiyacini incelemektedir. Kazakistan'da tarim ve hayvanciliga iliskin ozel
istatistiksel veriler sunulmaktadwr. Bildiri, Rus Imparatorlugu tarafindan ilhak edilmesi, 1917 Devrimi ve
1919-22 ve 1932-33 yillarinda yerli niifusun %40 tma varan kitliklarla sonuglanan zorunlu yerlesik hayata
gecme trajedisinin ardindan iilkenin gelisimine kisa bir genel bakis sunuyor. Ayrica, 1954 'ten bu yana kadar
bakir topraklarin gelisiminin tarihini ve cevresel sonuglarint da ele aliyor. Kazakistan 1991 yuinda
bagimsizligini ilan etti ve 1992 yilindan itibaren ekonomide ozellestirme siireci baslanus, bu siire¢ tarimi
da etkilemistir. Kazakistan'daki modern tarim bolgesel uzmanlasmaya sahiptir. Ornegin kuzeyde bu, tahil,
yagh tohum ve baklagillerin yetistirilmesini icerir. Doguda agirlikly olarak yagl tohumlar, giineyde ise
sebze, meyve ve cilek yetistirilir Bu, esas olarak iilkenin c¢esitli bélgelerinin iklim kosullarindan
kaynaklanmaktadir. Giiniimiizde Kazakistan tarim sektorii, ulusal biitcenin gelismis ve karl bir bilegenidir.
Kazakistan hiikiimeti, ¢ificilerin giibre, yakit ve safkan sigir satin alma maliyetlerinin bir kismini siibvanse
ederek sektoriin gelisimini aktif olarak desteklemektedir. Tarimsal kalkinma, ¢agin gereklerine uygun
olarak ve siirdiiriilebilir kalkinma, kirsal niifusu destekleme ve refahint iyilestirme hedefleri dogrultusunda
ilerlemektedir.  Gelecegin tarimi, iiriin ¢egsitlendirme, yeni sulama teknolojileri ve endiistrinin
biyolojiklestirilmesi yoluyla toprak verimliliginin korunmasi ilkeleri iizerine insa edilmelidir.
Kazakistan'da tarimin gelistivilmesine yénelik planlar arasinda dogru tiriin rotasyonunun uygulanmasi,
baklagil bitkilerinin ve organik giibre kullanimimin yayginlastirilmasi, nem seven bitkilerin azaltilmasi ve
nem tasarrufu saglayan toprak igleme teknolojilerinin kullaniimast da yer alryor.

Anahtar kelimeler: Tarim Tarihi, Go¢ebe Hayvancilik, iklime Duyarli Tarim.
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Abstract

Sustainability aims to preserve the balance between humans and nature while ensuring that
production processes are carried out with consideration for the needs of future generations. In agriculture,
sustainability refers not only to the continuity of economic productivity but also to the protection of
ecosystem health, soil and water resources, biodiversity, and the vitality of rural communities. Within this
context, sustainable agriculture has become a central element of both economic and environmental policies
in many countries. In Kyrgyzstan, the agricultural sector constitutes the backbone of the national economy.
However, climate change, declining water resources, reduced soil fertility, erosion, pasture degradation,
and limited technological capacity of small-scale farms seriously threaten agricultural sustainability. The
main production areas include cereals, fruits and vegetables, and forage crops, all of which are highly
dependent on climatic conditions. In the field of plant protection, the lack of knowledge, equipment, and
biological control applications in pest management adversely affects both crop productivity and
environmental stability. These circumstances highlight the importance of new approaches for improving
agricultural sustainability. In recent years, organic farming practices, agroecological methods, and
policies encouraging the active participation of young farmers have gained attention. This study evaluates
the current sustainability challenges in Kyrgyz agriculture and discusses possible solutions in terms of soil
and water management, farmer education, rural development, and plant protection strategies.
Furthermore, it emphasizes that sharing knowledge and experience among Turkic countries will strengthen
regional agricultural resilience and sustainability.

Anahtar kelimeler: Agriculture, Sustainability, Plant Protection, Youth, Kyrgyzstan

Kirgizistan’da Tarim ve Siirdiiriilebilirlik Sorunlar:
Ozet

Stirdiiriilebilirlik, insanin dogayla kurdugu dengenin korunmasini ve iiretim siireglerinin gelecek
kusaklarin ihtiyaglarini gozeterek yiiriitiilmesini hedeflemektedir. Tarimda siirdiiriilebilirlik ise yalnizca
ekonomik verimliligin devami degil, ayni zamanda ekosistem saghgimin, toprak ve su kaynaklarinin,
biyolojik ¢esitliligin ve kirsal yasamin stirekliliginin korunmasi anlamina gelmektedir. Bu ¢ergevede,
stirdiiriilebilir tarim anlayist iilkelerin ekonomik ve ¢evresel politikalarimin merkezinde yer almaktadr.
Kirgizistan’da tarim sektorii tilke ekonomisinin temel dirvegini olusturmaktadir. Ancak iklim degisikligi, su
kaynaklarinin azalmasi, toprak verimliliginin diismesi, erozyon, mera tahribati ve kiiciik ol¢cekli isletmelerin
surly teknolojik imkanlara sahip olmasi, tarumsal siirdiiriilebilirligi ciddi bigimde tehdit etmektedir.
Ulkede tahil, meyve-sebze ve yem bitkileri iiretimi yaygindir; ancak bu iiretim biiyiik él¢tde iklim
kosullarina bagimlidir. Tarimsal tiretimin onemli bir bileseni olan bitki koruma alanminda ise zararlilarla
miicadelede bilgi, ekipman ve biyolojik miicadele uygulamalarindaki eksiklikler hem iiriin verimliligini hem
de cevresel dengeyi olumsuz etkilemektedir. Bu kosullar, siirdiiriilebilir tarimin gelistirilmesi icin yeni
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yaklasimlarin 6nemini ortaya koymaktadir. Son yularda organik taruim uygulamalari, agroekolojik
yontemler ve geng ciftcilerin tiretim stirecine aktif katilimini destekleyen politikalar dikkat cekmektedir. Bu
calismada Kirgizistan taruminda mevcut siirdiiriilebilivlik sorunlari degerlendirilmis,; toprak ve su
yonetimi, ¢iftci egitimi, kirsal kalkinma ve bitki koruma stratejileri agisindan ¢oziim onerileri tartisimuistir.
Ayrica Tiirk diinyasi iilkeleri arasinda bilgi ve deneyim paylasiminin, bélgesel tarimsal dayanikliligi ve
surdiiriilebilirligi giiclendirecegi vurgulanmaktadir.

Anahtar kelimeler: Tarim, Bitki, Genglik, Sitirdiiriilebilirlik, Kirgizistan
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Abstract

Knotweed (Polygonum cognatum), a member of the Polygonaceae family, is a perennial
herbaceous plant valued for its rich nutritional composition and traditional use in Turkish cuisine. Due to
its high protein and mineral content, various health benefits, and cultural significance, the demand for this
plant has been steadily increasing. The growing consumer interest and economic returns have contributed
to the expansion of knotweed cultivation in Tokat Province. This study aims to identify the strengths,
weaknesses, opportunities, and threats (SWOT) faced by agricultural enterprises engaged in knotweed
production throughout the production and marketing stages. The research was conducted using data
obtained from the Farmer Registry System of the Tokat Directorate of Provincial Agriculture and Forestry,
complemented by field surveys carried out with 21 producers. The findings indicate that social networks
and community influence play a decisive role in encouraging producers to engage in knotweed cultivation.
While the majority of producers (61.9%) have no plans to expand their current production areas, a
significant proportion (85.7%) believe that knotweed production will increase in the future. According to
the SWOT analysis, knotweed production is characterized by high economic returns, ease of cultivation,
and low production risk. However, limited marketing opportunities and the advanced age profile of
producers represent key challenges to the sector’s sustainability. Furthermore, the high water requirement,
susceptibility to rust disease, and the absence of specific herbicides designed for knotweed pose technical
and food safety concerns. In conclusion, knotweed has substantial potential as a natural and locally
distinctive product. Enhancing promotion, branding, and marketing strategies, improving production
technologies, and implementing effective water management policies are essential for strengthening its
sustainable development.

Keywords: Knotweed (Polygonum cognatum), Knotweed Production, Tokat, SWOT Analysis

Tokat linde (Tiirkiye) Madimak (Polygonum cognatum) Uretiminin SWOT Analizi le
Degerlendirilmesi

Ozet

Madimak (Polygonum cognatum), Kuzukulagigiller (Polygonaceae) familyasina ait, zengin besin
icerigiyle hem geleneksel mutfakta hem de fonksiyonel gida alaninda degerlendirilen ¢ok yillik otsu bir
bitkidir. Yiiksek protein ve mineral icerigi, ¢esitli hastaliklara iyi gelmesi ve yoresel mutfaktaki onemi, bu
bitkiye olan talebi artirmaktadir. Artan talep ve ekonomik getirisi, Tokat ilinde madimak iiretiminin
yayginlasmasina neden olmugstur. Calismada SWOT analizi kullanilarak Tokat ilinde madimak iiretimi
yapan tarimsal isletmelerin tiretimden pazarlamaya kadar olan siiregte karsilastiklart giiclii, zayif, firsat
ve tehdit unsurlarini belirlemek amaclanmistir. Tokat Il Tarim ve Orman Miidiirliigii Ciftci Kayit Sistemi
(CKS) verileri ve sahadan elde edilen bilgiler dogrultusunda 21 iiretici ile yiiz yiize anket yapilmistir.
Arastirma bulgular tireticilerin madimak iiretimine yonelmelerinde sosyal gevre etkisinin belirleyici rol
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oynadigint ortaya koymaktadwr. Ureticilerin énemli bir boliimii (%61,9) mevcut iiretim alanlarin
genisletmeyi planlamamakta; buna karsin biiyiik ¢cogunlugu (%85,7) madimak iiretiminin gelecekte artis
gosterecegi kanaatindedir. SWOT analizi sonuglary, madimak tiretiminin yiiksek ekonomik getiriye sahip,
yetistiriciligi gorece kolay ve iiretim riski diigiik bir faaliyet oldugunu géstermektedir. Ancak pazarlama
olanaklarimin sumirlt olmasi ve iiretici yas ortalamasimun yiiksekligi, madimak iiretiminin uzun vadeli
surdiiriilebilirligi acisindan onemli bir kisit olusturmaktadir. Madimak bitkisinin su isteginin fazla olmasi
ve pas hastaligina karsi duyarliligs, iiretim siirecinde karsilasilan baglica sorunlardir. Ayrica, yogun
yabanci ot miicadelesi nedeniyle artan ig¢ilik maliyetleri karlihigi azaltmakta;, madimaga ozgii herbisitlerin
bulunmamast ise gida giivenligi agisindan onemli bir risk unsuru olusturmaktadir. Sonug olarak madimak,
artan “dogal ve yerel iiriin” talebiyle birlikte onemli bir ekonomik potansiyele sahiptir. Tanitim,
markalasma ve pazarlama kanallarinmin giiclendirilmesi, iiretim teknolojilerinin gelistirilmesi ve su

yonetimi politikalarimin iyilestirilmesi, bu potansiyelin etkin bicimde degerlendirilmesi igin gereklidir.

Anahtar kelimeler: Madimak (Polygonum cognatum), Madimak Uretimi, Tokat, SWOT Analizi
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Abstract

One of the most common methods used in the conversion of agricultural products into powder is
the foam drying technique. This method is based on the principle of increasing the surface active area using
foaming agents after the material to be dried is converted into a semi-liquid or liquid form. The drying
material with increased heat contact surface is achieved by supporting the removal of moisture from the
foam with the support of a heat source or in natural conditions (open). Drying of the material converted
into foam is generally carried out by supporting methods such as artificial conventional hot air drying,
vacuum hot air drying, microwave drying, spray drying and freeze drying etc. The properties of the foaming
agents (type, usage rate and mixing time etc.) are highly effective on the kinetics, energy consumption,
physico-chemical and bio-chemical properties of food powders produced by the foam drying technique. In
this study, the basic principles of foam drying, factors affecting foam formation and stability, drying
dynamics and the effects of process parameters on product quality are discussed comprehensively. In line
with the current studies in the literature; The performance of foam drying will be evaluated on various food
groups, such as fruits, vegetables, milk, and herbal extracts, and a comparative overview will be presented
with other drying methods. Furthermore, the potential of foam drying in food processing will be
demonstrated from a holistic perspective.

Keywords: Foam Drying, Agricultural Product Powders, Foaming Agent, Powder Properties

Gida Uriinlerinde Kopiik Kurutma Teknolojisi: Temel Prensipler, Uygulamalar Ve Giincel
Yaklasimlar

Ozet

Tarimsal iirtinlerin toza doniistiiriilmesi islemlerinde kullanilan en yaygin yontemlerden birisi
kopiik kurutma teknigidir. Bu yontem; kurutulacak materyalin yari sivi veya swvi forma doniistiiriildiikten
sonra kopiirtme ajanlariyla yiizey aktif alanin artirilmast ilkesine dayanmaktadir. Is1 - temas yiizeyi artan
kurutma materyali bir 1s1 kaynagi destegiyle veya dogal ortamda (agikta) képiikten nemin uzaklasmast
saglanwr. Kopiige doniistiiriilen materyalin kurutulmast islemi genellikle yapay konvansiyonel sicak havall
kurutuma, vakumlu sicak havali kurutma, mikrodalga kurutma, sprey kurutma ve dondurarak kurutma vb.
yontemleriyle desteklenerek gerceklestirilmektedir. Kopiik kurutma teknigi ile iiretilen gida tozlarin kinetigi,
enerji tiiketimi, fiziko-kimyasal ve biyo-kimyasal ézellikleri iizerinde képiik ajanlarimin (tiri, kullanim
orami ve karistiriima siiresi vb.) ozellikleri oldukca etkilidiv. Bu calismada, kopiik kurutmanin temel
prensipleri, kopiik olusumu ve stabilitesini etkileyen faktorler, kuruma dinamikleri ve siire¢
parametrelerinin iiriin kalitesi tizerindeki etkileri kapsamli bi¢imde ele alinmistir. Literatiirde yer alan
giincel ¢alismalar dogrultusunda; meyve, sebze, siit ve bitkisel ekstraktlar gibi farkli gida gruplarinda
kopiik kurutmanin performansi degerlendirilecek, diger kurutma yontemleriyle karsilastirmall bir bakis
sunulacaktir. Ayrica képiik kurutmanin gida isleme alanindaki potansiyeli biitiinciil bir perspektifle ortaya
konulacaktir.

Anahtar Kelimeler: Kopiik Kurutma, Tarimsal Uriin Tozlari, Kopiik Ajani, Tozun Ozellikleri
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Determining the Possibilities of Using Compost Obtained from Plant Waste as a Growing
Medium for Different Types of Cut Flowers
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Abstract

Cut flower cultivation in soilless agriculture is becoming increasingly widespread due to its ability
to improve physical properties and reduce disease risk. The rising cost of peat and environmental concerns
are encouraging the use of composts derived from organic waste as an alternative component in growing
media. In this study, plant waste was composted and the resulting material was evaluated at 10%, 20%,
40%, 60% and 80% rates in the cultivation of lisianthus (Eustoma grandiflorum) and stock (Matthiola
incana). Parameters related to growth, flowering and physiological characteristics in plants were
examined. In lisianthus, the number of leaves, number of stems, and fresh weight of the plant were
significantly affected by compost applications. The highest values were obtained in the control and 10—
20% compost applications; at 60% and 80% compost levels, the number of leaves decreased to 32.33 and
the fresh weight to 16.76 g. In carnations, plant height, number of leaves, fresh weight, and vase life showed
significant differences. Plant height was 49.23 cm in the control and 29.51 c¢m in the 80% compost
treatment, while fresh weight decreased from 42.40 g to 21.86 g. Vase life was highest in the 10% compost
treatment (20.66 days) and lowest in the 80% compost treatment (15.41 days). In both species, 10-20%
compost applications supported plant growth, while higher compost rates negatively affected growth and
biomass. The results indicate that compost can be an effective alternative growing medium component at
appropriate rates in sustainable cut flower cultivation.

Keywords: Soilless Agriculture, Eustoma grandiflorum, Matthiola incana, Sustainability, Green Cycle

Bitkisel Atiklardan Elde Edilen Kompostun Farkhh Kesme Cicek Tiirlerinde Yetistirme
Ortami Olarak Kullanim Olanaklarinin Belirlenmesi

Ozet

Topraksiz tarimda kesme c¢icek yetistiriciligi, fiziksel ozellikleri iyilestirmesi ve hastalik riskini
azaltmasi1 sayesinde giderek yayginlagmaktadw. Torfun artan maliyeti ve ¢evresel kaygilar, organik
atiklardan elde edilen kompostlarin yetigtirme ortamlarina alternatif bir bilesen olarak kullanilmasin
tesvik etmektedir. Bu ¢alismada bitkisel atiklar kompostlastirilmis ve elde edilen materyal lisianthus
(Eustoma grandiflorum) ve sebboy (Matthiola incana) yetistiriciliginde %10, %20, %40, %60 ve %80
oranlarinda degerlendirilmistir. Bitkilerde biiyiime, ¢ci¢eklenme ve fizyolojik ozelliklere iliskin parametreler
incelenmistir. Lisianthus ta yaprak sayisi, dal sayisi ve bitki yas agirligi kompost uygulamalarindan anlamlt
sekilde etkilenmigtir. En yiiksek degerler kontrol ve %10-20 kompost uygulamalarinda elde edilmis; %60
ve %80 kompost diizeylerinde yaprak sayisi 32.33 adede, yas agirlik ise 16.76 g’a kadar diismiistiir.
Sebboyda bitki boyu, yaprak sayisi, yas agirlik ve vazo émrii onemli farkliik géstermistir. Bitki boyu
kontrolde 49.23 cm iken %80 kompostta 29.51 cm’ve, yas agwrlik 42.40 g’dan 21.86 g’a gerilemistir. Vazo
omrii ise %10 kompostta en yiiksek (20.66 giin), %80 kompostta en diisiik (15.41 giin) bulunmugstur. Her iki
tiirde de %10-20 kompost uygulamalart bitki gelisimini desteklerken, yiiksek kompost oranlart biiyiime ve
biyokiitleyi olumsuz etkilemistir. Sonuclar, kompostun siirdiiriilebilir kesme cicek yetistiriciliginde uygun
oranlarda etkili bir alternatif yetigtirme ortami bileseni olabilecegini gostermektedir.

Anahtar Kelimeler: Topraksiz Tarim, Eustoma grandiflorum, Matthiola incana, Siirdiiriilebilirlik, Yesil
Dongii
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Harvest Time and Phytochemical Traits in Chamomile (Matricaria recutita L.)
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Abstract

Chamomile (Matricaria recutita L.) is one of the most pharmaceutically significant species within
the Asteraceae family and occupies a prominent position in the field of medicinal and aromatic plants due
to its extensive utilization and high biological activity. The species is distinguished by its rich phytochemical
profile, particularly the essential oil components, flavonoids, sesquiterpene lactones, and various phenolic
compounds concentrated in the flower capitula. Among these constituents, a-bisabolol, chamazulene, and
apigenin derivatives are recognized as the primary determinants of the plant’s anti-inflammatory,
spasmolytic, sedative, and antimicrobial properties. In chamomile cultivation, ecological conditions,
planting density, nutrient management, and especially harvest timing play a critical role in determining
flower yield and quality characteristics. Physiological processes associated with the flowering period lead
to substantial variation in drug flower ratio, essential oil composition, and active compound
concentrations. This variability necessitates the optimization of production strategies according to the
intended industrial or pharmacological use of the plant. Furthermore, recent research in pharmacognosy
and medicinal plant science has increasingly focused on the effects of environmental stress factors and
agronomic practices on chamomile’s metabolite profiles. Overall, M. recutita is a species of strategic
significance among medicinal and aromatic plants due to its broad adaptability, economically valuable
drug material, and strong biological activities. Understanding its performance under different ecological
conditions, its responses to agronomic treatments, and the variability in its quality components contributes
to a robust scientific basis for sustainable and high-quality chamomile production.

Keywords: Chamomile, Essential Oil, Phytochemistry, Harvest Time, a-bisabolol
Papatya (Matricaria recutita L.)’da Hasat Zamam ve Fitokimyasal Ozellikler

Ozet

Papatya (Matricaria recutita L.), Asteraceae familyasinin farmasétik agidan en degerli tiirlerinden
biri olup, tibbi ve aromatik bitkiler literatiiriinde yaygin kullanim alani ve yiiksek biyolojik aktivitesi ile 6ne
ctkmaktadir. Fitokimyasal bilesenler bakimindan zengin olan tiir, 6zellikle ¢icek kapitiillerinde yogunlasan
ucucu yag fraksiyonlari, flavonoidler, seskiterpen laktonlar ve ¢esitli fenolik bilesikler nedeniyle terapdtik
potansiyel tasimaktadir. Bu bilesikler arasinda a-bisabolol, chamazulen ve apigenin turevleri, bitkinin
antienflamatuvar, spazmolitik, sedatif ve antimikrobiyal etkilerinin temel belirleyicileri olarak kabul
edilmektedir. Papatya yetistiriciliginde ekolojik faktorler, yetistirme sikligi, besin yonetimi ve dzellikle
hasat zamanlamasi, ¢icek verimi ve kalite parametreleri iizerinde belirleyici role sahiptir. Cigceklenme
donemine ozgii fizyolojik siiregler, drog cicek oranti, ugucu yag kompozisyonu ve aktif bilesik miktarlarinin
varyasyon gostermesine neden olmakta;, bu durum, bitkinin endiistriyel kullanuim amacina gére iiretim
stratejilerinin optimize edilmesini zorunlu kilmaktadwr. Ayrica, papatyanin metabolit profili iizerine
cevresel stres faktorleri ve tarumsal uygulamalarin etkileri, son yillarda farmakognozi ve tibbi bitkiler
alaminda yogun arastirmalara konu olmaktadr. Genel olarak M. recutita, genis adaptasyon yetenegi,
ekonomik deger tastyan drog materyali ve giiclii biyolojik aktiviteleri ile tibbi aromatik bitkiler arasinda
stratejik bir konuma sahiptir. Tiiriin farkli ekolojik kosullardaki performansinin, agronomik uygulamalara
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verdigi tepkilerin ve kalite bilesenlerindeki varyasyonlarin ortaya konulmasi, papatyanin siirdiiriilebilir ve
yiiksek kaliteli iiretimine yonelik bilimsel altyapiyr giiclendirmektedir.

Anahtar Kelimeler: Papatya, Ugucu Yag, Fitokimya, Hasat Zamani, a-bisabolol
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Determining The Properties of Agricultural Materials Using Machine Learning Methods
and Case Studies

Serife Aysuhan Gedik'", Ebubekir Altuntas', Ersin Ersoy?

1
Tokat Gaziosmanpasa University, Department of Biosystems Engineering, Institute of Natural Sciences,
, 60100, Tokat, Turkey

? Department of Computer Engineering, Miihendislik Fakiiltesi, Faculty of Engineering, Tokat
Gaziosmanpasa University, 60100, Tokat, Turkey

*Corresponding author email: aysuhangedik9@gmail.com

Abstract

Machine learning approaches are one of the important factors used to increase productivity and
sustainability in agricultural production. In this study, the areas of application of machine learning
algorithms in determining the physical properties (size, weight, color, etc.) of agricultural materials have
been compiled, aiming to contribute to the literature. In terms of productivity in agricultural production,
the effects of supervised and unsupervised learning methods, as well as the direct or indirect impacts of
various methods such as classification, clustering, regression, and deep learning techniques on production,
have been examined. Machine learning approaches are used in many areas, such as product quality, product
maturity detection, and product classification. In parallel with the advancement of artificial intelligence
technologies, new technologies used in identifying the characteristics of agricultural materials are
highlighted, and sample studies, particularly on deep learning-based separation systems, are presented. A
review of the literature shows that hybrid approaches are used to enable machine learning approaches to
yield more successful results. In conclusion, it is predicted that machine learning techniques will strengthen
automation and decision support systems in agriculture by providing high accuracy in determining the
characteristics of agricultural materials and quality control.

Keywords: Machine learning, Agriculture, Artificial intelligence, Biological material

Makine Ogrenmesi Yontemleriyle Tarimsal Materyallerin Ozelliklerinin Belirlenmesi ve
Ornek Calismalar

Ozet

Makine ogrenmesi yaklasimlari, tarimsal tiretimde verimlilik ve siirdiiriilebilirligi artirmak icin
kullanilan 6nemli faktorlerden biridir. Bu ¢alismada, tarimsal materyallerin fiziksel ozelliklerinin (boyut,
agwrlik, renk vb.) belirlenmesinde makine ogrenmesi algoritmalarimin kullanim alanlar: derlenmis,
literatiire katki saglamasi amacglanmistir. Tarimsal tiretimde verimlilik agisindan denetimli ve denetimsiz
ogrenme yontemlerinin etkileri yaminda siniflandirma, kiimeleme, regresyon ve derin ogrenme teknikleri
gibi farkls yontemlerin dogrudan veya dolayli olarak iiretime olan etkisi incelenmistir. Uriin kalitesi, tiriin
erigkinligi algilama, iiriin swiflandirma gibi pek ¢ok alanda makine G&grenmesi yaklasimlart
kullanilmaktadur. Ilerleyen yapay zeka teknolojilerine paralel olarak tarimsal materyallerin ozelliklerinin
tespitinde kullanilan yeni teknolojiler vurgulanarak, ozellikle derin 6grenme tabanli ayirma sistemleri
tizerine ornek ¢alismalar sunulmustur. Literatiirler incelendiginde makine ogrenme yaklagimlarinin daha
basarii sonuglar verebilmesi icin hibrit yaklagimlarin kullanildigr da gériilmiistiir. Sonug olarak, makine
ogrenmesi tekniklerinin tarimsal materyallerin ozelliklerinin belirlenmesi ve kalite kontroliinde yiiksek
dogruluk saglayarak tarimda otomasyonu ve karar destek sistemlerini giiclendirdigi ongoriilmiistiir.

Anahtar kelimeler: Makine Ogrenmesi, Tarim, Yapay Zeka, Biyolojik Malzeme
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Use and Effectiveness of Steinernema spp. and Heterorhabditis spp. as Biological Control

Agents for Pest Management in Agriculture: Comparative Study in Indonesia and Tiirkiye
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Abstract

Developing countries such as Indonesia and Tiirkiye face problems with diseases and pests that cause
losses to agricultural products. The use of chemical pesticides has negative impacts on health and the
environment. For this reason, entomopathogenic nematodes (EPN) are used worldwide as an alternative
control method. Despite their different climates and geographies, both countries face similar challenges in
implementing entomopathogenic nematodes (Steinernema and Heterorhabditis) as Integrated Pest
Management (IPM). This study compares the use and effectiveness of EPN in both countries through a
systematic literature review based on the PRISMA protocol and a comparative policy analysis. The results
show that Tiirkiye, supported by clear policies, research infrastructure, and strong industry-academia
collaboration, has reached the stage of commercialization of EPN. In contrast, Indonesia, despite its high
EPN biodiversity and ideal tropical climate conditions, is still constrained by limited mass production
capacity, an unspecific regulatory framework, and suboptimal technology dissemination. Strategic
collaboration between the two countries is highly recommended to accelerate the realization of sustainable
agricultural systems in both countries.

Keywords: Entomopathogenic nematodes (EPN), Steinernema, Heterorhabditis, Indonesia, Tiirkiye

Tarimda Zararhlarla Miicadelede Biyolojik Kontrol Ajanlar1 Steinernema spp. ve
Heterorhabditis spp.'nin Kullanimi ve Etkinligi: Endonezya ve Tiirkiye Karsilastirmasi

Ozet

Endonezya ve Tiirkiye gibi gelismekte olan iilkeler, tarimsal tiriinlerde kayplara neden olan
hastalik ve zararlilarla karst karsiya kalmaktadir. Kimyasal pestisitlerin kullanimi saglik ve ¢evre iizerinde
olumsuz etkilere sahiptir. Bu nedenle entomopatojen nematodlar (EPN), diinya genelinde alternatif bir
kontrol yontemi olarak kullanilmaktadw. Farkli iklim ve cografyalara sahip olmalarina ragmen, her iki iilke
de entomopatojen nematodlarin (Steinernema ve Heterorhabditis) Entegre Zararli Yonetimi (IPM) olarak
uygulanmasinda benzer zorluklarla karsi karsiyadir. Bu ¢alisma, her iki iilkede EPN'nin kullanimini ve
etkinligini, PRISMA protokoliine dayali sistematik bir literatiir taramas: ve karsilastirmali bir politika
analizi yoluyla karsilastirmaktadir. Sonuglar, acik ve net politikalar, arastirma altyapisi ve giiclii sanayi-
akademi is birligiyle desteklenen Tiirkiye'nin EPN'nin ticarilestirme asamasina ulastigim géstermektedir.
Buna karsilik, yiiksek EPN biyogesitliligine ve ideal tropikal iklim kosullarina ragmen Endonezya, sinirl
seri tiretim kapasitesi, belirsiz bir diizenleyici ¢erg¢eve ve optimum olmayan teknoloji yayiuimi ile
kisitlanmaktadir. Her iki iilkede de siirdiiriilebilir tarum sistemlerinin hayata gegirilmesinin hizlandirilmasi
icin iki tilke arasinda stratejik is birliginin gelistirilmesi 6nemle tavsiye edilmektedir.

Anahtar kelimeler: Entomopatojenik nematodlar, Steinernema, Heterorhabditis, Endonezya, Tiirkiye
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The Use of Insects in Weed Management

Ahmet Gokalp Solmazl*, Turgut Atayl, Unal Asav1

1
Tokat Gaziosmanpasa University, Faculty of Agriculture, Department of Plant Protection,
Tokat, Tiirkiye

*Corresponding author e-mail: solmazahmet60@hotmail.com

Abstract

Weeds, which are integral components of ecosystems, constitute a significant biological factor that
threatens agricultural activities worldwide as a major plant protection problem. Weeds capable of
spreading across large areas lead to substantial yield losses and increased production costs. Numerous
studies have reported that, when weed-infested and weed-free fields are compared, weeds can reduce crop
yield by up to 90%. Mechanical and chemical weed control methods among the commonly used strategies
pose environmental and human health risks. Biological control, a relatively new approach in weed
management, represents a fundamental component of sustainable agriculture and an alternative to the
excessive use of herbicides. Natural enemies such as insects, nematodes, pathogens, fish, and geese
organisms that feed on or suppress weeds help mitigate the negative impacts associated with other control
methods and enable weed populations to be maintained at the Economic Threshold (ET) level. The use of
insects in biological control plays a crucial role in integrated weed management. Owing to their host
specificity, ecological compatibility, rapid mobility, continuous reproduction, and constant pressure on
host plants, insects constitute one of the most important and effective groups of biological control agents.
This study provides a detailed review of research conducted on the use of insects in the biological control
of weeds.

Keywords: Weed, Biological Control, Insect, Natural Enemy.

Yabanci Otlarin Kontroliinde Boceklerin Kullanimi

Ozet

Ekosistemin bir parcasi olan yabanci otlar, bitki koruma problemi olarak diinya genelinde tarimsal
faaliyetleri tehdit eden onemli bir biyolojik etmendir. Genis alanlara yayilabilen yabanci otlar, iiretimde
ciddi miktarlarda tiriin kayiplarina, iiretim maliyetlerinin artmasina yol a¢maktadwr. Yapilan bir¢ok
calismada yabanct otlu ve yabanci otsuz araziler kiyaslandiginda yabanct otlarin bitkisel iiretimde %90
oraminda verimi diisiirebildigi gozlemlenmistir. Yabanci ot kontrol yontemlerinden olan mekanik ve
kimyasal miicadelelerin ¢cevresel ve insan sagligina yonelik riskleri bulunmaktadir. Nispeten yabanct ot
miicadelesinde yeni bir yaklasim olan biyolojik miicadele, asirt miktarda kullanilan herbisit tiiketimine
kars1 alternatif ve siirdiiriilebilir tarim i¢gin temel bir etmendir. Biyolojik miicadele dogal diisman olarak
adlandirdigimiz ve yabanct otlarla beslenen bocek, nematod, patojenler, balik, kaz gibi canlilar diger
miicadele yontemlerindeki olumsuz etkileri ortadan kaldirarak yabanci ot popiilasyonlarinin EZE
(Ekonomik Zarar Esigi) seviyesine indirmemize olanak saglar. Biyolojik miicadelede boceklerin kullanimi
yabanci otlarin entegre miicadelesinde onemli bir yere sahiptirv. Boceklerin konukc¢u spesifikligi, dogal
cevre ile uyumu, hizla hareket etmeleri, siirekli ¢cogalabilmeleri ve konukgu bitki tizerinde stirekli baski
olusturabilmeleri sayesinde biyolojik miicadele ajanlari icerisinde en énemli ve en etkili gruptur. Bu
calismada boceklerin yabanci otlarin biyolojik miicadelesindeki kullanimu ile ilgili yapilan arastirmalarin
detayli incelemesi yapilmistir.

Anahtar kelimeler: Yabanci Ot, Biyolojik Miicadele, Bocek, Dogal Diisman.

28


mailto:solmazahmet60@hotmail.com

Turkic World Youth Agriculture Symposium (UGTAS-2025)
Tokat / Tiirkiye, November 27-28, 2025

Pesticide Residues in Root Vegetables in Tokat, Tiirkiye: A Study On Carrot, Red and
White Radish

Aleyna (")zarslanl*, Tarik Balkan1

1
Tokat Gaziosmanpasa University, Faculty of Agriculture, Department of Plant Protection, 60240, Tokat,
Tiirkiye

“Corresponding author e-mail: aleynaozarslan99@gmail.com

Abstract

Pesticide residue data on root vegetables consumed in Tokat, Turkey, are very limited. Root
vegetables may accumulate pesticides due to their direct and continuous contact with soil. This study was
conducted to determine pesticide residues in carrots, red radishes, and white radishes obtained from local
markets and bazaars in Tokat in 2025. A total of 32 samples, including 12 carrots, 11 red radishes, and 9
white radishes, were analyzed. Samples were extracted using the QUEChERS method and analyzed by LC-
MS/MS (Liquid Chromatography-Tandem Mass Spectrometry). A comprehensive multi-residue screening
targeting a total of 260 pesticide active substances was applied. The analysis revealed pesticide residues
in 4 carrot samples, while no residues were detected in red and white radishes. The detected active
substances were thiamethoxam, clothianidin, and boscalid. Pesticide residues were evaluated according to
the Turkish Food Codex Pesticide Maximum Residue Limits Regulation (MRL). The highest boscalid
concentration was 0.05 mg/kg, well below the corresponding MRL of 2 mg/kg. Residues of thiamethoxam
and clothianidin were found to be below their respective MRLs of 0.3 mg/kg and 0.06 mg/kg. In conclusion,
pesticide residue levels in the analyzed root vegetables from Tokat were generally low, and all detected
residues were within MRL limits. These findings indicate a low risk to consumer health. Nevertheless,
larger-scale and seasonal studies are recommended to provide a more comprehensive assessment of
pesticide exposure. Additionally, raising consumer awareness and promoting appropriate pesticide
management practices would contribute to enhancing food safety.

Keywords: Food Safety, Pesticide Residue, Root Vegetables, LC-MS/MS, QUEChERS

Tokat flinde Kok Sebzelerde Pestisit Kalintilar1: Havuc, Kirmizi ve Beyaz Turp Uzerine Bir
Calisma

Ozet

Tokat ilinde tiiketilen kok sebzelerde pestisit kalintilarina iliskin veri olduk¢a simwrhidir. Kok
sebzeler, toprakla siirekli temas halinde olmalar: nedeniyle pestisitleri biriktirebilme potansiyeline sahip
trtinlerdir. Bu ¢alisma, Tokat ilindeki market ve pazarlardan 2025 yilinda temin edilen havug, kirmizi turp
ve beyaz turplarda pestisit kalintilarinin belirlenmesi amaciyla yiiriitiilmiistiir. Avastirmada 12 havug, 11
karmizi turp ve 9 beyaz turp olmak iizere toplam 32 numune analiz edilmistiv. Numuneler QuEChERS
yontemi ile ekstrakte edilmis ve LC-MS/MS (Stvi Kromatografi — Tandem Kiitle Spektrometrisi) ile analiz
edilmistir. Analizlerde toplam 260 pestisit etken maddesini iceren genis kapsamli ¢oklu kalinti tarama
yontemi uygulannustir. Analiz sonuglarina gére, 4 havu¢ numunesinde pestisit kalintis1 tespit edilmis,
kirmizi ve beyaz turplarda herhangi bir kalintrya rastlanmamistir. Tespit edilen aktif maddeler
thiamethoxam, clothianidin ve boscalid olmustur. Tespit edilen pestisit kalintilari, Tiirk Gida Kodeksi
Pestisitlerin Maksimum Kalinti Limitleri Yonetmeligi'ne (MRL) gore degerlendirilmistir. En yiiksek

Boscalid degeri 0.05 mg/kg olarak bulunmus ve ilgili MRL olan 2 mg/kg in olduk¢a altinda kalmigtir.
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Thiamethoxam ve clothianidin kalintilari, sirasiyla 0,3 mg/kg ve 0,06 mg/kg olan MRL degerlerinin altinda
bulunmustur. Sonug¢ olarak, Tokat ilinde incelenen kok sebzelerde pestisit kalinti diizeyleri genel olarak
diisiik bulunmusg ve tespit edilen kalintilar MRL sinirlart i¢inde yer almaktadir. Bu bulgular, bolgedeki kok
sebzelerin tiiketici saglhig acisindan diisiik risk tasidigini géstermektediv. Bununla birlikte, daha genis
olgekli ve mevsimsel olarak kapsamli arastirmalarin yapilmasi, pestisit maruziyetinin daha dogru
degerlendirilmesine katki saglayacaktir. Ayrica, tiiketicilerin bilinglendirilmesi ve uygun pestisit yonetim
uygulamalarimin tegvik edilmesi, gida giivenliginin artirilmasina destek olacaktir.

Anahtar kelimeler: Gida Giivenligi, Kok Sebzeler, LC-MS/MS, Pestisit Kalintisi, QUEChERS
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Inert Dust Applications in the Control of Stored-Product Insect Pests

1
Elif Pinar *, Turgut Atay', Betiil Tarhanaci'
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Abstract

The increasing global population and the corresponding rise in food demand have made the
protection of stored products more crucial than ever. Stored-product pests cause significant economic
losses through quality degradation, quantitative reduction, decreased germination capacity, and
diminished market value. The intensive and long-term use of chemical insecticides has led to adverse effects
on the environment, human health, and ecosystems, highlighting the need for alternative control methods.
In this context, inert dusts stand out due to their low toxicity, lack of chemical residues, reduced likelihood
of resistance development, and long-lasting physical effects. Inert materials such as diatomaceous earth,
kaolin clay, talc, bentonite, perlite, zeolite, silica aerogel, and volcanic tuff have demonstrated high efficacy
particularly against major stored-product pests including Sitophilus spp., Tribolium spp., and Rhyzopertha
dominica. Their mode of action is primarily based on physical mechanisms such as abrasion of the cuticular
lipid layer leading to dehydration, blockage of spiracles, and disruption of movement and feeding behavior.
However, their effectiveness varies depending on factors such as particle size, temperature, humidity,
application dose, and the biological characteristics of the target pest. Therefore, inert dusts should be
considered not as direct alternatives to chemical insecticides but as important complementary tools within
integrated pest management (IPM) strategies. When applied under suitable conditions, they offer a
sustainable and safe method for the control of stored-product pests.

Keywords: Inert dusts, stored-product pests, diatomaceous earth, physical control, integrated pest
management

Depolanmis Uriin Zararhlariyla Miicadelede Inert Toz Uygulamalar

Ozet

Diinyada artan niifus ile birlikte gida ihtiyacumin yiikselmesi, depolanan iiriinlerin korunmasini her
zamankinden daha 6nemli hdle getirmistir. Depolanmus iiriin zararllary; kalite kaybi, miktar azalmasi,
¢imlenme giiciiniin diismesi ve pazar degerinin azalmasi gibi ciddi ekonomik kayiplara neden olmaktadir.
Kimyasal insektisitlerin yogun ve uzun stireli kullanimimin ¢evre, insan saghgi ve ekosistem iizerinde
olumsuz etkiler olusturmasi, alternatif miicadele ydntemlerinin gerekliligini ortaya koymustur. Bu
kapsamda inert tozlar, diigiik toksisite, kalinti birakmama, diveng gelisiminin zor olmasit ve uzun siireli
fiziksel etki gibi avantajlariyla 6n plana ¢itkmaktadw. Diatom topragi, kaolin kili, talk, bentonit, perlit,
zeolit, silika aerojel ve volkanik tiif gibi inert tozlar; 6zellikle Sitophilus spp., Tribolium spp. ve Rhyzopertha
dominica gibi énemli depo zararlilarinda yiiksek etkinlik gostermektedir. Inert tozlarin etki mekanizmast;
dis iskelette lipit tabakasimin agindiriimasiyla dehidrasyon, solunum agikliklarinin tikanmast ve hareket-
beslenme davraniglarimin bozulmasi gibi fiziksel siire¢lere dayanmaktadr. Ancak etkinlik; partikiil boyutu,
nem, sicaklik, doz ve zararlimin biyolojisine bagl olarak degisebilmektedir. Bu nedenle inert tozlar,
kimyasal miicadeleye alternatif degil, entegre zararli yonetiminin onemli bir tamamlayicisi olarak
degerlendirilmelidir. Uygun kosullarda kullamildiklarinda, inert tozlar siirdiiriilebilir ve giivenli bir depo
zararlist kontrol aract olarak 6nemli potansiyele sahiptir.

Anahtar kelimeler: Inert Tozlar, Depo Zararlilari, Diatom Topragi, Fiziksel Miicadele, Entegre Zararl
Y 6netim
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Determination of Herbicide Resistance and Susceptibility of Problematic Weeds in
Azerbaijani Wheat Fields

Suleyman Gurdal Turkseven', Farida Bayramova'*
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Abstract

Due to its strategic importance in human nutrition, cereals constitute one of the most significant crop
groups worldwide and are particularly at high risk in terms of yield losses caused by weeds. Therefore,
weed management holds an undeniable importance within modern agricultural practices. To achieve
effective and sustainable results in weed control, it is essential to correctly identify and analyze the
problems. In this context, accurate diagnosis of the weed species to be controlled is of great importance.
The dominant weeds spreading in the production area must be correctly identified. Azerbaijan holds a
strategic position in its region due to its agricultural production potential and extensive cereal cultivation
areas. However, in recent years, the increasing spread of wild oat (Avena spp.) species, particularly in
wheat-growing areas, and the dominance of these species over other weeds have posed a serious threat to
both yield and quality. Therefore, the proper identification of wild oat species is a critical first step for the
country’s sustainable agriculture goals. The first stage of this project aims to determine the herbicide
resistance and susceptibility levels of wild oat populations observed in wheat and barley fields across
Azerbaijan. For this purpose, a total of 32 different wild oat populations were collected from Ganja -one
of Azerbaijan’s key wheat production regions- and its surroundings. Species identification of the collected
populations was carried out. The identification results are presented in this paper.

Keywords: Herbicide, Sensitivity and resistance, Wild oat.

Azerbaycan Bugday Alanlarinda Sorun Olan Yabanci Otlarin Herbisit Dayamiklihigi ve
Hassasiyetlerinin Belirlenmesi

Ozet

Beslenmede tasidig1 stratejik dnem nedeniyle, diinyanin en o6nemli iiriin gruplarindan birini
olusturan hububat, ézellikle yabanci otlarin neden oldugu tiriin kayiplar: acisindan biiyiik risk altindadir.
Bu nedenle yabanci otlarla miicadele, modern tarum teknikleri iceresinde yadsinamaz bir oneme sahiptir.
Yabanci otlarla miicadelede etkili ve kalici sonuglar alabilmek i¢in, dncelikle sorunlarin dogru bi¢imde
tammlanmast ve analiz edilmesi gereklidir. Bu kapsamda, miicadele edilecek yabanci ot tiiriiniin dogru
teshis edilmesi biiyiik onem tasimaktadir. Uretim alaninda yayilis gosteren baskin yabanci otlardogru
sekilde belirlenmelidir. Azerbaycan tarimsal iiretim potansiyeli ve genis hububat ekim alanlariyla
bolgesinde stratejik bir konuma sahiptir. Ancak son yillarda, ozellikle bugday iiretim alanlarinda yabani
yulaf (Avena spp.) tiirlerinin yayilhisimin artmast bu tiiviin diger yabanci ot tiirleri arasinda baskin olarak
on plana ¢ikmasi hem verim hem de kalite agisindan ciddi bir tehdit olusturmaktadir. Bu nedenle yabani
yulaf tiirlerinin dogru sekilde tespit edilmesi, iilkenin stirdiiriilebilir tarim hedefleri acisindan kritik bir ilk
adimdir. Bu projenin birinci asamasi, Azerbaycan’daki bugday ve arpa alanlarinda goriilen yabani yulaf
popiilasyonlarinin herbisitlere hassasiyet ve dayanmiklilik diizeylerinin belirlenmesi hedeflenmektedir. Bu
amagla Azerbaycan’in énemli bugday tiretim merkezlerinden biri olan Gence ve ¢evresindeki alanlardan
toplam 32 farkli yabani yulaf popiilasyonu toplanmistir. Elde edilen popiilasyonlarin tiir teshisi yapilmustir.
Bu bildiride de teshis sonuglar: paylasilacaktir.

Anahtar kelimeler: Herbisit, Hassasiyet ve dayaniklilik, Yabani yulaf.
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Biology, Damage Status, and Control Methods of the Tomato Leafminer [Tuta absoluta
(Meyrick) (Lepidoptera: Gelechiidae)]

Neslihan KARAI*, Diirdane YANAR1
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*Corresponding author e-mail: neslithankaraa@gmail.com
Abstract

Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is a major invasive pest in global tomato
production, causing significant economic losses and potentially up to 100% yield reduction if not effectively
controlled. The larvae feed on leaves, stems, and fruit tissues, creating mines that lead to substantial
reductions in both yield and quality. Under favorable climatic conditions, the species can complete 10—12
generations per year, resulting in rapid population growth and increased control challenges. Effective
management relies on an Integrated Pest Management (IPM) approach. Pheromone traps serve as
important early warning tools for population monitoring and mass trapping. Biological control using egg
parasitoids such as Trichogramma spp. and predators like Nesidiocoris tenuis has been reported to
suppress pest populations effectively. Chemical control should follow principles of selective insecticide use,
rotation, and resistance management. Cultural practices, hygiene, and regular monitoring complement
these strategies, providing the most sustainable approach for controlling T. absoluta populations.

Keywords: Tuta absoluta, Lepidoptera, Tomato, Biological Control

Domates giivesi [ Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae)]'nin Biyolojisi,
Zarar Durumu ve Miicadele Yontemleri

Ozet

Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) son yillarda diinya genelinde domates
tiretiminde ciddi ekonomik kayiplara yol agan 6nemli zararlidir ve kontrol edilmezse %100’e varan verim
kaybina neden olabilir. T. absoluta’nin larvalar1 yaprak, siirgiin ve meyve dokularinda beslenerek galeriler
olusturur, bu da tiretimde verim ve kalite kaybina yol agar. Uygun iklim kosullarinda yilda 10-12 dol
verebilmesi, popiilasyonun hizli artmasina ve kontroliin zorlagmasina neden olmaktadir. Etkin miicadele
icin entegre zararl yonetimi (IPM) yaklagimi 6nerilmektedir. Biyoteknik miicadelede kullanilan feromon
tuzaklari, popiilasyon takibi ve kitle yakalama amaciyla 6nemli bir erken uyar1 aracit olarak
degerlendirilmektedir. Biyolojik miicadelede ise Trichogramma spp. gibi yumurta parazitoitleri ile
Nesidiocoris tenuis gibi predatorlerin zararli popiilasyonunu baskilamada etkili oldugu bildirilmektedir.
Kimyasal miicadelede secici insektisitlerin rotasyonlu uygulanmasi ve direng yonetimi 6nem tagir. Kiiltiirel
onlemler, hijyen ve diizenli izleme ile desteklenen bu entegre stratejiler, zararlinin siirdiirtilebilir kontrolii
icin en uygun yaklasimi saglamaktadir.

Anahtar kelimeler: 7uta absoluta, Lepidoptera, Domates, Biyolojik Miicadele
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The importance of insects in the transmission of viruses

Deniz Bahcac1", Turgut Atay', Serife Topkaya'

!Tokat Gaziosmanpasa University, Faculty of Agriculture, Department of Plant Protection, Tokat,
Tiirkiye

*Corresponding author e-mail: denizbahcac@gmail.com

Abstract

Insect vectors are among the most fundamental factors determining the spread of plant viruses in
nature. Aphids (Aphididae), whiteflies (Aleyrodidae), and thrips (Thripidae), which possess piercing-
sucking mouthparts, are the primary vectors of numerous viruses that cause economic losses in plants.
These insect groups mediate both local and large-scale epidemics by transferring viral particles from
infected plants to healthy ones. In plant virology, insect-vector interactions play a critical role in the
transmission of important virus families such as Potyviridae, Luteoviridae, Geminiviridae, and
Tospoviridae. The non-persistent, semi-persistent, and persistent transmission modes of aphids involve
various mechanisms, ranging from short-term retention of viruses in the insect mouthparts to long-term
persistence in the salivary glands of the vector. These processes particularly determine the epidemiology
of Potyvirus and Luteovirus species. Whiteflies, on the other hand, are of great importance in the
transmission of begomovirus species belonging to the Geminiviridae family. These viruses are transmitted
through a persistent mechanism within the digestive system and salivary glands of whiteflies, causing
significant yield losses in economically important crops such as tomato, cotton, and pepper in tropical
and subtropical regions. Thrips are the only known vector group of the Tospoviridae family, and persistent
infections acquired during the larval stage play a key role in the transmission of species such as Tomato
spotted wilt virus (TSWV). The specificity of thrips-tospovirus interactions is based on biological
adaptation processes, such as the acquisition of the virus only during the larval stage and the continuation
of transmission into adulthood. In conclusion, insect vectors occupy a central position in the ecological
cycle of plant viruses and are the main determinants of epidemiological processes that directly affect
agricultural productivity.

Key words: virus vector insects, virus transmission, insect-host interaction, epidemiology
Viriislerin tasinmasinda boceklerin 6nemi
Ozet

Bécek vektorleri, bitki viriislerinin dogada yayuimini belirleyen en onemli faktorlerden birdir.
Sokucu-emici agiz yapisina sahip afitler (Aphididae), beyaz sinekler (Aleyrodidae) ve thripsler (Thripidae),
bitkilerde ekonomik kayiplara neden olan ¢ok sayida viriisiin baslica vektérleridiv. Bu bécek gruplari,
enfekteli bitkilerden aldiklari viral partikiilleri saglikly bitkilere aktararak hem lokal hem de genig alanl
epidemilere aracilik eder. Bitki virolojisi agisindan ézellikle Potyviridae, Luteoviridae, Geminiviridae ve
Tospoviridae gibi onemli viriis familyalarinin tasimiminda bocek-vektor etkilesimleri kritik rol oynar. Afitler
non-persistent, semi-persistent ve persistent olmak iizere farkli tasima bigimlerine sahiptir, bu siiregler
virtislerin boceklerin agiz parcalarinda kisa siiveli tutulmasindan vektériin tiikiiriik bezlerinde uzun siireli
kalicihiga kadar cesitli mekanizmalar icermektedirv. Bu mekanizmalar ozellikle Potyvirus ve Luteovirus
tiirlerinin epidemiyolojisinde belirleyicidiv. Beyaz sinekler ise odzellikle Geminiviridae familyasinda
begomovirus cinsine ait viriislerin taginmasinda oneme sahiptir. Bu viriisler, beyaz sineklerin sindirim
sistemi ve tiikiiriik bezlerinde persistent bir mekanizma ile tasinarak, tropikal ve subtropikal bélgelerde
domates, pamuk, biber gibi ekonomik 6neme sahip bitkilerde biiyiik verim kayiplarina neden olur. Thripsler,
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Tospoviridae familyasimin bilinen tek vektér grubudur ve ozellikle Tomato spotted wilt virus (TSWV) gibi
viriislerin tasinmasinda kritik rol oynar. Thrips—tospovirus etkilegsimlerinin ozgiinliigi, viriisiin yalnizca
larva doneminde kazanilabilmesi ve eriskin donemde transmisyona devam edilmesi gibi biyolojik uyum
stireglerine dayanmaktadir. Sonug olarak, bocek vektorleri bitki viriislerinin ekolojik dongiisiinde merkezi
bir konuma sahiptir ve tarimsal verimliligi dogrudan etkileyen epidemiyolojik siireglerin ana
belirleyicileridir.

Anahtar Kkelimeler: Viriis Vektorii Bocekler, Viriis Tasinimi, Bocek- Konak Etkilesimi, Epidemiyoloji
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Postharvest Use of Plant Essential Qils Against Botrytis cinerea
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Abstract

Botrytis cinerea is one of the most important postharvest fungal pathogens, causing losses in fresh
fruits, vegetables, and ornamental plants. At preharvest and postharvest stages synthetic fungicide
applications are used to control gray mold disease caused by Botrytis cinerea in fruits and vegetables.
However, the use of synthetic fungicides has led to concerns about residue on fruits and vegetables, which
can negatively affect human health, and the development of resistance in pathogens. Therefore, in recent
years, essential oils synthesized by plants as alternative methods have been investigated, which are
environmentally friendly, do not cause residue problems, and can control plant diseases. The antifungal
effects of essential oils such as thyme, litsea, lemongrass, peppermint, cinnamon, tea tree oil, and fennel
against postharvest Botrytis cinerea in various crops have been investigated in humerous in vitro and in
vivo studies. This study examines the postharvest use of plant essential oils against Botrytis cinerea in some
crops.

Keywords: Botrytis cinerea, volatile compounds, postharvest decay

Botrytis cinerea’ya Karsi Bitki Esansiyel Yaglarimin Hasat Sonrasi1 Kullanimi
Ozet

Botrytis cinerea, taze meyve, sebze ve siis bitkilerinde kayiplara neden olan énemli hasat sonrast fungal
etmenlerin basinda gelmektedir. Meyve ve sebzelerde Botrytis cinerea’nmin neden oldugu kursuni kiif
hastaliginin kontroliinde hem hasat dncesi hem de hasat sonrasi sentetik fungisit uygulanmaktadir. Sentetik
fungisitler meyve ve sebzelerde kalinti birakarak insan saghgim olumsuz etkilemesi ve patojenlerin
fungisitlere dayaniklilik gelistirmesi nedeniyle alternatif yontemler arastirilmaya baslanmistir. Bu amagla
son yillarda bitkiler tarafindan sentezlenen, ¢evreye ve insan sagligina dost, kalinti problemi olusturmayan
ve bitki hastaliklarimin kontroliinii saglayan esansiyel yaglar kullanilmaya baslanmustir. Farkly iiriinlerde
hasat sonrast Botrytis cinerea’ya karsi kekik, litsea, limon otu, nane, tar¢in, ¢ay agaci yagi, rezene gibi
ucucu yaglarn, antifungal etkileri in vitro ve in vivo kosullarda yapilan pek ¢ok ¢alisma arastirilmigtir. Bu
calismada, Botrytis cinerea’ya karst bitki esansiyel yaglarinin bazi tiriinlerde, hasat sonrast kullamimlar
ele alinmaktadr.

Anahtar kelimeler: Botrytis Cinerea, Ugucu Yaglar, Hasat Sonras1 Ciirtikliik
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Dissipation Kinetics of Bifenazate in Cucumbers
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Abstract

Cucumber is an important greenhouse crop in Turkiye and is particularly vulnerable to infestations
by the two-spotted spider mite (Tetranychus urticae) and the carmine spider mite (Tetranychus
cinnabarinus). Bifenazate, widely used for controlling these pests, may leave residues on the crop after
application, posing potential risks to consumer health. The dissipation rate of pesticides can vary
depending on plant physiology, application methods, and environmental factors. Therefore, determining
the dissipation kinetics of bifenazate under greenhouse conditions is essential. In this study, the dissipation
behavior of bifenazate was investigated in greenhouse-grown cucumbers. Samples were collected at 0 (2
hours), 1, 2, 3, 4, and 5 days after application, considering the pre-harvest interval (PHI: 1 day). LC-
MS/MS analysis showed that the initial concentration of bifenazate was 0.05 mg/kg, decreasing to 0.04
mg/kg on day 1 and 0.02 mg/kg on day 2. By the 3rd day, bifenazate was below the limit of detection. The
half-life (t./2) of bifenazate was calculated as 1.16 days. The residue level at PHI complies with the PHI
established in 2021; however, when compared to the new PHI and MRL (0.01 mg/kg) established in 2025,
the residue detected on day 1 (0.04 mg/kg) exceeds the limit. This indicates the presence of residue risk
even under short PHI conditions. Moreover, the planned termination of bifenazate use in Turkiye on
31.12.2025 can be considered a well-founded decision supported by our findings, thereby eliminating the
risk in future production seasons. Future studies should expand the investigation of dissipation kinetics
under different locations and field conditions, across various crops and pesticides, to determine residue
behavior, strengthen risk assessments for consumer safety, and provide scientific data to regulatory
authorities.

Anahtar kelimeler: Cucumber, Bifenazate, Degradation behaviour, Pre-harvest interval, LC-MS/MS

Hiyarda Bifenazate’in Parcalanma Kinetiginin Belirlenmesi
Ozet

Hiyar, Tiirkiye’de énemli bir sera iiriinii olup ozellikle Iki noktali kirmiziériimcek (Tetranychus
urticae) ve Pamuk kirmiziériimcegi (Tetranychus cinnabarinus) zararlilarmin yogun baskisi altindadir.
Bu zararlilarin kontroliinde yaygin olarak kullanilan bifenazate, uygulama sonrast iiriin tizerinde kalinti
birakabilmekte ve tiiketici saglhg agisindan risk olusturabilmektedir. Pestisitlerin par¢alanma hizlar,
bitki fizyolojisi, uygulama yéntemi ve ¢evresel faktorlere bagl olarak degisiklik gdsterebilir. Bu nedenle,
bifenazate’in sera kosullarindaki par¢alanma kinetiginin belirlenmesi 6nem tagimaktadir. Bu ¢alismada,
sera kosullarinda yetistirilen hiyarda bifenazate’in parcalanma davranisi arastirilmistir. Ornekler
uygulamadan 0 (2 saat), 1, 2, 3, 4 ve 5 giin sonra toplanmig; hasat oncesi bekleme suresi (PHI: 1 giin)
dikkate alimmistir. LC-MS/MS analizleri sonucunda bifenazate’in baslangi¢ konsantrasyonu 0,05 mg/kg
olup 1. giinde 0,04 mg/kg, 2. giinde 0,02 mg/kg seviyesine diismiistiir. 3. giin itibariyla bifenazate tespit
stirimin altinda bulunmustur. Bifenazate’in yar: omrii (t:/2) 1,16 giin olarak hesaplanmistir. PHI sonunda
kalinti diizeyi, ¢alismanin yapildigi 2021 yilindaki PHI ye uygundur, ancak 2025 yilinda belirlenen yeni
PHI ve MRL (0,01 mg/kg) ile karsilastiriddiginda, 1. giinde tespit edilen 0,04 mg/kg kalinti degeri bu
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sumirin tizerindedir. Bu durum, kisa PHI de dahi kalinti riskinin varligini gostermektedir. Buna ek olarak,
Tiirkiye 'de bifenazate kullaniminin 31.12.2025 tarihinde sonlandirilacak olmasi, elde edilen bulgularimiz
tarafindan desteklenen yerinde bir karar olarak degerlendirilebilir; boylece ilgili riskin gelecek iiretim
sezonlart igin ortadan kalkmasi saglanmaktadwr. Gelecekte yapilacak ¢alismalarin, farkli lokasyon ve
arazi kosullarinda, c¢esitli iiriinler ve farkll pestisitler kapsaminda par¢alanma kinetigini incelemesi,
kalinti davramsim belirlemek, tiiketici giivenligi agisindan risk degerlendirmelerini giiclendirmek ve
diizenleyici kurumlara bilimsel veri saglamak a¢isindan biiyiik onem tasimaktadr.

Anahtar kelimeler: Hiyar, Bifenazate, Par¢alanma Davranisi, Bekleme Siiresi, LC-MS/MS

38



Turkic World Youth Agriculture Symposium (UGTAS-2025)
Tokat / Tiirkiye, November 27-28, 2025

Laboratory Practices and Challenges in Pesticide Residue Analysis
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Abstract

One of the most frequently used methods in plant protection practices against harmful organisms
is the application of pesticides. However, the unconscious or uncontrolled use of these chemicals can lead
to residues in harvested products, posing serious risks to both human health and the environment. The
discipline of plant protection not only includes the control of pests but also ensures that such practices are
carried out in a safe and sustainable manner. In this context, monitoring and evaluating pesticide residues
is of great importance. Accordingly, before proceeding with pesticide residue analysis, validation
parameters such as recovery, repeatability, selectivity, and matrix effects are evaluated in laboratories
based on SANTE guidelines. At this stage, both the competence of the laboratory personnel and the
adequacy of the instruments to be used are tested. After verifying that the procedures comply with the
standards, pesticide residue analysis begins. The process starts with the acceptance of the sample into the
laboratory. Following appropriate extraction techniques and cleanup steps, quantitative determination is
carried out using liquid chromatography-tandem mass spectrometry (LC-MS/MS) and gas
chromatography-tandem mass spectrometry (GC-MS/MS) instruments. In laboratories where pesticide
residue analyses are conducted, a quality management system and documentation procedures in
accordance with TS EN ISO/IEC 17025 standards are also carried out simultaneously. However, despite
the meticulous execution of the analysis process, various structural and operational challenges are
inevitably encountered in laboratory settings. Analysts working in laboratories face a number of difficulties
in time management, task tracking, and workflow planning due to increasing sample volumes, expanding
pesticide lists, and complex matrix structures. The increase in sample load makes it difficult to monitor the
process, delays the timely completion of analyses, and causes bottlenecks. Moreover, time that needs to be
allocated for tasks outside of direct analysis, such as equipment maintenance and method development,
leads to delays in the analysis schedule. The lengthy training period required for new staff also reduces
workforce efficiency and adds to the current workload. In conclusion, pesticide residue analyses in private
laboratories require both technical expertise and effective process management. Although the process is
fraught with challenges, it is indispensable for public health. Therefore, addressing the structural and
operational challenges encountered in laboratory processes is not only essential for improving the
reliability of analyses but also critical for safeguarding public health and maintaining the commercial
value of agricultural products in both domestic and international markets.

Keywords: Food safety, MRL, Pesticide residue, Health risk, Validation parameters

Pestisit Kalint1 Analizlerinde Laboratuvar Uygulamalar1 ve Karsilasilan Zorluklar
Ozet

Bitki koruma uygulamalarinda zararli organizmalarla miicadelede en sik basvurulan yontemlerden
biri pestisitlerin kullamimidir. Ancak bu pestisitlerin bilingsiz veya kontrolsiiz uygulanmasi, hasat sonrasi
tirtinlerde kalinti birakabilmekte ve bu durum hem insan saghgi hem de ¢evre acisindan ciddi riskler
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olusturmaktadir. Bitki koruma disiplini, sadece zararlilarin kontroliinii degil, ayni zamanda uygulamalarin
giivenli ve siirdiiriilebiliv olmasini da kapsar. Bu kapsamda, pestisit kalintilarimin izlenmesi ve
degerlendirilmesi olduk¢a onemlidir. Bu dogrultuda, pestisit kalinti analiz siirecine gegilmeden once,
laboratuvarlarda SANTE kilavuzlar: esas alinarak geri kazanim, tekrarlanabilirlik, secicilik ve matris etkisi
gibi validasyon parametreleri degerlendirilir. Bu asamada hem laboratuvar personelinin hem de analizde
kullanilacak cihazlarin yeterliligi test edilir. Yapilan c¢alismalarin denetlenerek uygun bulunmasinin
ardindan pestisit analiz islemlerine baslamir. Uygun ekstraksiyon teknikleri ve temizleme adimlarimin
ardindan, sivt kromatografi-kiitle spektrometresi (LC-MS/MS) ve gaz kromatografi-kiitle spektrometresi
(GC-MS/MS) cihazlariyla kantitatif belirleme gerceklestirilir. Pestisit kalinti analizlerinin yiiriitiildiigii
laboratuvarlarda, analitik islemlerle birlikte TS EN ISO/IEC 17025 standard: dogrultusunda kalite yonetim
sistemi ve dokiimantasyon stiregleri de es zamanli olarak siirdiiriiliir. Ancak analiz siirveci ne kadar titizlikle
yiirtitiilse de laboratuvar ortamlarinda ¢esitli yapisal ve operasyonel zorluklar kaginilmaz hale gelmektedir.
Laboratuvar ortaminda ¢alisan analistler, artan numune sayisi, genisleyen pestisit listeleri ve karmagik
matriks yapilar: nedeniyle zaman yonetimi, ig takibi ve siire¢ planlamasinda cesitli zorluklarla
karsilasmaktadwr. Numune yogunlugunun artmasi, stirecin izlenebilirligini zorlagtirmakta, analizlerin
zamanminda tamamlanmasini engelleyerek aksamalara neden olmaktadw. Ayrica cihazlarin bakimi ve
yontem gelistirme gibi analiz dist siirecler icin ayrilmasi gereken zaman, analiz takviminde gecikmelere yol
a¢maktadir. Yeni baslayan personelin uzun egitim stireci de iy giicii verimliligini diisiirmekte ve mevcut is
yiikiinii artirmaktadir. Sonug olarak, ozel laboratuvarlarda pestisit kalinti analizleri hem teknik uzmanlik
hem de etkin siire¢ yonetimi gerektiren, zorluklarla dolu ama halk saghgr agisindan vazgegilmez bir
uygulamadir. Dolayisiyla, laboratuvar siireglerinde karsilasian yapisal ve operasyonel zorluklarin
giderilmesi, sadece analizlerin giivenilirligini artirmakla kalmayp; ayni zamanda halk saghginin
korunmasi ve tarimsal tirtinlerin i¢ ve dis pazarlarda ticari degerinin stirdiiriilebilirligi agisindan da kritik
bir gerekliliktir.

Anahtar kelimeler: Gida giivenligi, MRL, Pestisit Kalintisi, Saglik Riski, Validasyon Parametreleri
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Nanotechnological Applications Implemented in the Field of Herbology

Elen §amiloval*, Siileyman Giirdal Tﬁrkseven2
: Soil Sciences, Plant Protection, ADAU, AZ2000, Gence, Azerbaycan
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Department of Plant Protection, Faculty of Agriculture, Ege University, 35100, [zmir, Tiirkiye
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Abstract

The intensive use of chemical herbicides in agriculture not only affects the targeted weed species
but also poses risks to beneficial organisms and the environment. Additionally, prolonged application has
led to the development of herbicide resistance in certain weed species. This situation highlights the growing
need for more sustainable and environmentally friendly weed management approaches. Nanotechnological
applications, particularly nanoherbicides, offer effective, low-dose, and targeted solutions for weed control.
Through nanoformulations, active ingredients can penetrate plant tissues more efficiently, reduce
environmental accumulation, and enable controlled release rates. This study thoroughly examines the
chemical structures of nanoherbicides, their carrier systems (such as nanoemulsions and polymeric
nanoparticles), mechanisms of action, and areas of application. Supported by a comprehensive literature
review, this work also evaluates nanotechnological research conducted in the field of herbology in countries
such as Tiirkiye and Azerbaijan. It was observed that studies in Tiirkiye mainly focus on reducing
environmental impacts and increasing efficiency, whereas in Azerbaijan, the potential for such technologies
is still emerging. In conclusion, nanoherbicides offer a safer, more targeted, and sustainable alternative
compared to conventional methods; however, their long-term impacts must be carefully monitored.

Keywords: Herbology, Nanotechnology, Nanoherbicide, Weed control
Herboloji Alaninda Uygulanan Nanoteknolojik Uygulamalar
Ozet

Tarimda yogun olarak kullanilan kimyasal herbisitler, yalnizca hedeflenen yabanct otlari degil,
ayni zamanda yararli organizmalari ve ¢evreyi de olumsuz etkileyebilmektedir. Ayrica, uzun siireli kullanim
sonucunda bazi yabanci ot tiirlerinin herbisitlere karsi diveng gelistirdigi de bilinmektedir. Bu durum, daha
surdiiriilebilir ve c¢evre dostu miicadele yontemlerine olan ihtiyaci artirmaktadiv. Nanoteknolojik
uygulamalar, ozellikle nanoherbisitler araciligiyla, yabanci ot kontroliinde etkili, diisiik dozla yiiksek verim
saglayan ve hedefe yonelik ¢oziimler sunmaktadir. Nanoformiilasyonlar sayesinde aktif maddeleriin bitki
dokularima daha iyi niifuz etmesi, ¢cevrede daha az birikim birakmast ve salim hizinin kontrol edilebilmesi
miimkiin hale gelmistir. Bu ¢alisma kapsaminda, nanoherbisitlerin kimyasal yapilar: tasiyict sistemleri
(6rnegin nanoemiilyasiyonlar, polimerik nanoparcaciklar), etki mekanizmalar: ve kullanim alanlar: detayl
sekilde incelenmigtir. Ayrica literatiir taramasiyla desteklenen bu ¢alismada, Tiirkiye ve Azerbaycan gibi
tilkelerde herboloji alaminda yapilan nanoteknolojik arastirmalar da degerlendirilmistiv. Tiirkiye deki
calismalarin genellikle cevresel etkilerin azaltilmasi ve verimliligin artirdmasi iizerine yogunlastigi;
Azerbaycanda ise bu teknolojilere dair potansiyelin heniiz gelismekte oldugu gozlemlenmistir. Sonug
olarak, nanoherbisitlerin geleneksel yontemlere kiyasla daha giivenli, hedefe ydnelik ve siirdiiriilebilir bir
alternatif sundugu ancak bu teknolojinin uzun vadeli etkilerinin dikkatle izlenmesi gerektigi
vurgulanmustir.

Anahtar kelimeler: Herboloji, Nanoteknolji, Nanoherbisit, Yabanc1 Ot Kontrolii
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Determination of Pesticide Residues in Tomatoes and Peppers Grown in The Niksar Plain

Furkan Segkinl*, Tarik Balkan1
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Tokat Gaziosmanpasa University, Faculty of Agriculture, Department of Plant Protection, 60250 Tokat,
Tiirkiye

* Corresponding author e-mail: furkansckn07@gmail.com
Abstract

The aim of this study was to determine the pesticide residue levels in tomatoes and peppers grown
in the Niksar Plain, located within the Niksar district of Tokat Province, Turkiye; to reveal the current
status of regional production practices in terms of food safety; and to evaluate the findings in accordance
with national regulations. Pesticide residues are one of the essential components of food safety, particularly
for fresh vegetable consumption, and regular monitoring of regional production areas is of significant
importance for public health. The Niksar Plain is an agro-ecologically favorable agricultural area. In this
study, 15 tomato and 15 pepper samples obtained from producer fields during the final harvest period were
examined. The samples were prepared using the AOAC 2007.01 version of the QUEChERS (Quick, Easy,
Cheap, Effective, Rugged and Safe) extraction method, and pesticide analyses were performed using Liquid
Chromatography—Tandem Mass Spectrometry (LC-MS/MS). A total of 260 pesticides and their metabolites
were screened, and the results were evaluated based on the Maximum Residue Limits (MRLs) specified in
the Turkish Food Codex Pesticide Limits Regulation. According to the analytical results, no detectable
pesticide residues were found in any of the samples examined. This indicates that the products comply with
the legal limits and do not pose a risk to consumer health. The findings suggest that application practices
specific to the final harvest period may have limited residue formation. However, the restriction of the study
to a single sampling period and the low number of samples make it difficult to fully understand pesticide
residue dynamics in the region. Therefore, future studies conducted across different time periods and with
larger sample sizes will contribute to a more accurate understanding of pesticide residue dynamics in the
area.

Keywords: Pesticide Residue, Tomato, Pepper, LC-MS/MS, QUEChERS

Niksar Ovasinda Yetistirilen Domates ve Biberlerde Pestisit Kalintilarinin
Belirlenmesi

Ozet

Bu ¢alismanin amaci, Tokat ili Niksar ilcesi simirlarinda yer alan Niksar Ovasi’'nda yetistirilen
domates ve biberlerde pestisit kalinti diizeylerini belirlemek, bolgedeki iiretim pratiklerinin gida giivenligi
agisindan giincel durumunu ortaya koymak ve elde edilen sonu¢lart ulusal mevzuat dogrultusunda
incelemektir. Pestisit kalintilari, taze sebze tiiketiminde gida giivenliginin temel bilesenlerinden biri olup,
bolgesel iiretim alanlarimin diizenli olarak izlenmesi halk sagligr agisindan onem tasimaktadw:. Niksar
Ovasi agro-ekolojik agidan elverisli kosullara sahip bir tarim bélgesidirv. Bu ovadaki iiretici arazilerinden
son hasat déneminde temin edilen 15 domates ve 15 biber numunesi incelenmigtir. Numuneler, Hizli, Kolay,
Ucuz, Etkili, Saglam ve Giivenli (QuEChERS) ekstraksiyon yonteminin AOAC 2007.01 versiyonu
kullanmilarak hazirlanmis ve pestisit analizleri Sivi Kromatografisi—-Tandem Kiitle Spektrometrisi (LC-
MS/MS) cihazinda ger¢eklestirilmistir. Yontem kapsaminda toplam 260 pestisit ve metaboliti taranmus, elde
edilen veriler Tiirk Gida Kodeksi Pestisit Limitleri Tebligi’ndeki maksimum kalinti limitleri (MRL) esas
alinarak degerlendirilmistir. Analiz sonuglari, incelenen tiim numunelerde tespit edilebilir diizeyde pestisit
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kalintistmin bulunmadigini ortaya koymustur. Bu durum, tiriinlerin mevzuata uygun seviyelerde oldugunu
ve tiiketici sagligi agisindan bir risk tasimadigin gostermektedir. Elde edilen bulgular, 6zellikle son hasat
donemine yonelik uygulama pratiklerinin kalinti olusumunu swrladigini diisiindiirmektedir. Ancak
calismamin tek bir donemle simirli olmasi ve numune sayisimin diisiikliigii, bolgedeki pestisit kalinti
dinamiklerinin tam olarak anlasilmasini giiclestirmektedir. Bu nedenle, gelecekte farkli donemleri
kapsayan ve daha genis orneklem biiyiikliikleriyle yiiriitiilecek ¢alismalar, bélgedeki pestisit kalinti
dinamiklerinin daha saglkli bi¢imde ortaya konulmasina katki saglayacaktir.

Anahtar kelimeler: Pestisit Kalintisi, Domates, Biber, LC-MS/MS, QuEChERS
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Alternaria Diseases and Alternaria Mycotoxins in Vegetables

Hikmet Umut Tonbull*, Pervin Kinay Teksijr1
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Abstract

Vegetables are globally important agricultural products that play a significant role in human
nutrition and provide economic income for producers. However, during the period from production to
consumption, quality and yield losses may occur due to various fungal pathogens. Among these pathogens,
the genus Alternaria can cause serious postharvest diseases in both living plants and vegetables.
Alternaria species can lead to leaf spot diseases, fruit rots, and root rots in vegetables such as tomato,
carrot, cabbage, and eggplant. Some Alternaria species also become an important risk factor for warm-
blooded organisms due to the toxins they produce during disease development. Alternaria species produce
mycotoxins such as Alternariol (AOH), Alternariol Monomethyl! Ether (AME), Tenuazonic Acid (TeA), and
Altertenuene (ALT). These mycotoxins pose a food safety threat not only in fresh vegetables but also in
processed products such as tomato paste and fruit juice. The formation of these toxins, which carry
significant risks to human health, is directly related to inadequate agricultural practices during cultivation
and improper storage conditions. In this study, Alternaria diseases, the mycotoxins they produce, and
management strategies will be evaluated.

Keywords: Alternaria, Mycotoxin, Food
Sebzelerde Alternaria Hastaliklar: ve Alternaria Mikotoksinleri
Ozet

Sebzeler insan beslenmesinde ¢ok 6nemli yer tutan ve tireticiye ekonomik agidan gelir getiren diinya
capinda onemli tarim tiriinleridir. Ancak iiretimden tiiketime kadar olan siirecte ¢esitli fungal patojenler
nedeniyle kalite ve verim kayiplari meydana gelebilmektedir. Bu patojenler arasinda Alternaria cinsi hem
canly bitkilerde hem de sebzelerde ciddi hasat sonrasi hastaliklara neden olabilmektedir. Alternaria tiirleri
domates, havug, lahana, patlican gibi sebzelerde yaprak lekesi hastaliklari, meyve ciiriimeleri ve kok
clirtimelerine neden olabilmektedir. Bazi Alternaria tiirleri hastalik olusumu sirasinda tiretmis olduklar
toksinler nedeniyle sicak kanlilarda énemli bir risk faktorii haline gelebilmektedirler. Alternaria tiirleri,
Alternariol (AOH), alternariol monometil eter (AME), tenuazoik asit (Ted), alterenuen (ALT) gibi
mikotoksinler olusturmaktadir. Bu mikotoksinler, taze tiiketilen sebzeler yaninda, islenmis olan sal¢a, meyve
suyu gibi iglenen iiriinlerde gida giivenligi agisindan tehdit olusturmaktadwr. Insan saghgi a¢isindan nemli
risk tasiyan bu toksinlerin olusumu, bahge asamasindaki eksik uygulamalar ve depolama kosullariyla
dogrudan iliskilidir. Bu c¢alismada Alternaria hastaliklari, olusturduklar: mikotoksinler ve miicadele
yontemleri degerlendirilecektir.

Anahtar kelimeler: Alternaria, Mikotoksin, Gida
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Antifungal Effect Of Some Boron Salts Against Penicillium italicum, The Casual Agent of
Blue Mold of Lemon
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Abstract

Blue mold, caused by Penicillium italicum, is one of the most economically significant postharvest
diseases of citrus fruits in nearly all citrus-growing regions of the world. In this study, the antifungal activity
of etidot-67, aqueous borax, anhydrous borax, and boric acid against P. italicum was evaluated through
both in vitro and in vivo experiments. In in vitro assays, both etidot-67 and other boron salts reduced
mycelial growth, spore germination, and germ tube length of P. italicum compared with the control. The
inhibitory effects of all boron salts used were found to be closely related to their increasing concentrations.
While aqueous borax completely inhibited mycelial growth, spore germination and germ tube elongation
of P. italicum at 2.0% concentration, etidot-67, anhydrous borax and boric acid at the same concentration
inhibited the mycelial growth, spore germination and germ tube elongation at the rates of 86.96%, 86.96%,
73.91%; 27.00%, 12.50%, 21.25% and 85.17%, 95.18%, 89.94%, respectively, compared to the control.
The minimum fungicidal concentration (MFC) value of hydrous borax was determined to be greater than
2%. In in vivo experiments, after the pathogen inoculation (curative activity), blue mold development in
lemon fruits treated with 2.0% concentration of the used boron salts was reduced by 50.28%-61.99%
compared to the control treatment (P<0.05). However, at the same concentration, the lesion area in lemon
fruits treated with the used boron salts before inoculation with the pathogen (protective activity) was
reduced by 59.66%- 73.81% compared to the control treatment. These results indicate that boron salts may
serve as a potential alternative to synthetic fungicides for the control of postharvest disease of lemon fruit
caused by P. italicum.

Keywords: Lemon, Blue mold, alternative control, boron salts

Limonda Mavi Kiife Neden Olan Penicillium italicum’a Kars1 Kars1 Baz1 Bor Tuzlarinin
Antifungal Etkisi

Ozet

Penicillium italicum'un neden oldugu mavi kiif, diinyanin hemen hemen tiim turunggil yetistiriciligi
yapilan bolgelerinde, turunggillerde hasat sonrast goriilen onemli hastaliklarindan biridir. Bu ¢alismada,
etidot-67, sulu boraks, susuz boraks ve borik asitin P. italicum’a karst antifungal etkinligi hem in vitro hem
de in vivo denemelerle degerlendirilmistir. In vitro denemelerde, hem etidot-67 hem de diger bor tuzlar: P.
italicum’un misel gelismesini, spor ¢imlenmesini ve ¢im tiipti uzunlugunu kontrole gére azaltmistir.
Kullamilan tiim bor tuzlarmmin engelleyici etkileri onlarin artan konsantrasyonlart ile yakindan iligkili
bulunmustur. Sulu boraks P. italicum'un misel gelismesini, spor ¢imlenmesi ve ¢im tiipii uzamasini %2.0
konsantrasyonda tamamen engellerken, etidot-67, susuz boraks ve borik asit aynit konsantrasyonda kontrole
gore sirasiyla, %686.96, %686.96, %73.91; %27.00, %12.50, %21.25 ve %85.17, %695.18, 89.94 oranlarinda
engelledigi belirlenmigstir. Sulu boraksin minimum fungisidal konsantrasyon (MFC) degeri %2 'den biiyiik
bulunmustur. In vivo denemelerde, patojen inokulasyonundan sonra (tedavi edici aktivite), kullanilan bor
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tuzlarimin %.2.0 konsantrasyonu uygulanmis limon meyvelerinde mavi kiif gelisimi, kontrol uygulamast ile
kiyaslandiginda %50.28- %61.99 arasinda azalma géstermistir (P<0.05). Bununla birlikte, aym
konsantrasyonda, patojen ile inokulasyondan énce (koruyucu aktivite) bor tuzlari ile muamele edilen limon
meyvelerindeki lezyon alamnda kontrol uygulamasi ile kiyaslandiginda %59.66-73.81 arasinda azalma
goriilmiistii. Bu sonuglar, bor tuzlarimin P. italicum'un neden oldugu limon meyvesinin hasat sonrasi
hastaligimin  kontrolii icin sentetik fungisitlere potansiyel bir alternatif olarak kullanilabilecegini

gostermektedir.

Anahtar kelimeler: Limon, Mavi Kiif, Alternatif Miicadele, Bor Tuzlar1.

46



Turkic World Youth Agriculture Symposium (UGTAS-2025)
Tokat / Tiirkiye, November 27-28, 2025

The Young Face of Agriculture: Organic Nutrition
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Abstract

The aim of this study is to examine the relationship between organic eating behaviors and healthy
eating attitudes of high school students studying at Turkish schools abroad under the Ministry of National
Education. Organic farming is defined as a sustainable production method carried out without chemical
inputs, which does not harm the environment or human health. Healthy eating refers to the consumption
of adequate, balanced, and varied foods in appropriate amounts to support an individual’s physical,
cognitive, and mental development. The study was conducted using a quantitative method, and data were
collected through the Organic Food Consumption Scale and the Healthy Eating Attitude Scale. The
reliability of the scales was tested using Cronbach’s Alpha and found to be high. Skewness and kurtosis
values indicated that the data were not normally distributed. Therefore, the Mann—Whitney U test was
used for two-group comparisons, and the Kruskal-Wallis test was applied for analyses involving more
than two variables. The sample consisted of 9th to 12th grade students at Batumi Turkish School in
Georgia. The analyses revealed no significant relationship between students’ organic food consumption
behaviors and their healthy eating attitudes. Additionally, no significant differences were found
according to gender, grade level, or family income. These findings suggest that students have similar
levels of awareness regarding organic food and healthy eating. In conclusion, no relationship was found
between organic eating behaviors and healthy eating attitudes among Batumi Turkish School students,
leading to the rejection of the main hypothesis of the study. This study contributes to the development of
educational policies aimed at increasing nutritional awareness and consciousness in Turkish schools
abroad.

Keywords: Organic Eating, Healthy Eating, High School Students, Turkish Schools Abroad

Tarimin Geng Yiizii: Organik Beslenme

Ozet

Bu arastirmanin amaci, Milli Egitim Bakanligina bagh yurtdisi Tiirk okullarinda 6grenim goren lise
ogrencilerinin organik beslenme davramislar: ile saglikli beslenme tutumlar: arasindaki iliskiyi
incelemektir. Organik tarum, ¢evreye ve insan saghigina zarar vermeden kimyasal girdi kullanilmadan
yapulan sirdiiriilebilir bir iiretim bicimi olarak tammlanmaktadr. Saglhikli beslenme ise bireyin fiziksel,
bilissel ve ruhsal gelisimini destekleyecek sekilde yeterli, dengeli ve ¢esitli besinlerin uygun miktarda
tuketilmesidir. Arastirma nicel yontemle yiiriitiilmiis, veri toplamak icin Organik Gida Tiiketim Olgegi ve
Saghkli Beslenmeye Iliskin Tutum Olgegi kullamlmistir. Olgeklerin giivenirligi Cronbach Alpha ile test
edilmis ve yiiksek bulunmustur. Skewness ve kurtosis degerleri, verilerin normal dagilmadigini géstermigtir.
Bu nedenle ikili karsilastirmalarda Mann-Whitney U, ikiden fazla degiskenin analizinde Kruskal-Wallis
testi uygulanmistir. Orneklem, Giircistan’daki Batum Tiirk Okulu’'nda &grenim goren 9.-12. simf
ogrencilerinden olusmugstur. Analizler, organik gida tiiketim davramglar ile saglhkl beslenme tutumlart
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arasinda anlamli bir iligki olmadigini gostermigtir. Ayrica cinsiyet, sinif diizeyi ve aile gelir durumuna gore
de anlamli farklilik bulunmanugtir. Bulgular, 6grencilerin farkindalik diizeylerinin benzer oldugunu ortaya
koymaktadir. Sonug olarak, Batum Tiirk Okulu 6grencilerinde organik beslenme davranislar: ile saglikl
beslenme tutumlar: arasinda iligki bulunmamuig ve arastirmanin temel hipotezi reddedilmistir. Calisma,
yurtdist Tiirk okullarinda beslenme bilinci ve farkindaligimi artiracak egitim politikalarma katk
sunmaktadir.

Anahtar kelimeler: Organik Beslenme, Saglikli Beslenme, Lise Ogrencileri, Yurtdis1 Tiirk Okullart
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Alternative Energy Sources in Agriculture
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Abstract

Today, the growing demand for energy has pushed agriculture toward alternative sources as fossil
fuel costs and environmental damage continue to rise. Farms use massive amounts of energy for irrigation,
heating, drying crops, and running machinery, making renewable energy adoption essential for both
environmental sustainability and cost efficiency. Solar, wind, biogas, and geothermal energy have become
popular choices in modern farming. Solar panels are incredibly versatile—they heat greenhouses, power
water pumps, and supply electricity to farm operations. Wind turbines work particularly well on large,
open farmland where they can generate significant power. Biogas systems turn animal manure and crop
waste into usable energy while keeping these materials out of landfills. Geothermal energy helps maintain
consistent temperatures in greenhouses, which directly boosts crop yields. There are also some lesser-
known options worth exploring. Micro hydro systems can generate electricity from small streams or
irrigation channels, providing affordable power for remote farms. Pyrolysis is another interesting
approach—it heats agricultural waste without oxygen to produce both energy and biochar, a soil
amendment that improves water retention and fertility. Some cutting-edge methods include biohydrogen
production, which converts organic waste into clean fuel. Algal biofuels show real promise too, since algae
absorb lots of carbon dioxide while producing usable fuel. This could eventually let farms produce both
food and energy simultaneously. Switching to alternative energy isn't just about saving money on power
bills. It helps farmers manage waste better, protects natural resources, and fights climate change. With
these innovations, agriculture is gradually transforming into a sector that works with nature rather than
against it, while becoming more self-sufficient in meeting its energy needs.

Keywords: Renewable energy, Sustainable agriculture, Energy self-suficiency.

Tarimda Alternatif Enerji Kaynaklar:
Ozet

Giiniimiizde artan enerji talebi, fosil yakit maliyetleri ve ¢evresel zararlar artmaya devam ettikge
tarimi alternatif kaynaklara yonlendirmistir. Ciftlikler sulama, 1sitma, tirviin kurutma ve makine ¢alistirma
icin muazzam miktarda enerji kullanmakta, bu da yenilenebilir enerji kullanimini hem ¢evresel
suirdiiriilebilirlik hem de maliyet verimliligi agisindan zorunlu hale getirmektedir. Giines, riizgar, biyogaz
ve jeotermal enerji kullanimi modern tarimda popiiler hale geldi. Giines panellerinin seralart isitiimasi, su
pompalarimi ¢alistiriimasi ve ¢iftlik operasyonlarina elektrik saglanmasi gibi bir¢ok kullanim alani vardur.
Riizgdr tiirbinleri ise ozellikle genis, acik tarim arazilerinde verimli bir sekilde ¢calismakta ve onemli
miktarda giic tiretmektedir. Biyogaz sistemleri hayvan giibresi ve mahsul atiklarint kullamilabilir enerjiye
doniistiirmekte ayni zamanda bu materyalleri ¢opliiklerden uzak tutmaktadir. Jeotermal enerji ise seralarda
syt kontrol altina almaya yardimct olmakta, bu da dogrudan iiriin verimini artirmaktadw. Kegfetmeye
deger daha az bilinen bazi segenekler de var. Mikro hidro sistemler kiiciik akarsulardan veya sulama
kanallarinda suyun akis giiciinden yararlanarak elektrik tiretmekte, ozellikle kirsal bélgelerdeki ¢iftlikler
icin ucuza enerji saglamaktadwy. Farkli bir yaklasim olan Piroliz, tarimsal atiklart oksijensiz ortamda
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isitarak hem enerji hem de biyokomiir iiretmektedir. Biyokomiir topragin su tutma ve toprak verimliligini
iyilestiren bir toprak diizenleyicidir. Bazi son teknolojik yontemler organik atig1 temiz yakita doniistiiren
biyohidrojen iiretimini icermektedir. Yeni nesil biyoyakit olan algal biyoyakitlar kullanilabilir yakit
tiretirken ¢ok miktarda karbondioksiti absorbe etmekte ve karbon ayak izinin azalmasina yardimci
olmaktadir. Bu sayede ciftliklerin ayni anda hem gida hem de enerji iiretmesine katki saglamaktadwr.
Alternatif enerjiye gecis elektrik faturalarindan tasarruf ederken atiklarin daha iyi yonetilmesine yardimci
olmakta dogal kaynaklar: korumakta ve iklim degisikligiyle miicadele etmektedir. Bu yeniliklerle tarim,
dogaya karsi degil dogayla birlikte calisan bir sektore yavag yavas doniigsmekte ve enerji ihtiyaglarini kendi
kendine karsilayabilen bir hale gelmektedir.

Anahtar Kelimeler: Yenilenebilir Enerji, Siirdiirtilebilir Tarim, Enerji Yeterliligi.
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Abstract

Sesame (Sesamum indicum L.) is an important source of income in Chad and holds significant economic
Value for both domestic consumption and export markets. Positioned as a strategic crop within the country’s
agricultural production system, sesame has increased its share in foreign trade in recent years and gained
competitiveness in the global market. This situation necessitates the evaluation of agricultural inputs used during
production, particularly pesticide applications, from a food safety perspective. This study aimed to determine pesticide
residues in sesame seeds produced in Chad. Analyses were conducted using the QUEChERS extraction method
combined with highly sensitive LC-MS/MS and GC-MS/MS instruments. A total of 114 sesame samples collected
between 2023 and 2025 from various sesame production areas in Chad were analyzed. In the majority of samples,
pesticide levels were found to be below the analytical method’s limit of quantification. However, pesticide residues
including acetamiprid, chlorpyrifos, clothianidin, cypermethrin, dichlorvos, imidacloprid, and malathion were
detected in some samples. According to the European Union maximum residue limits (MRLS), exceedances were
observed for acetamiprid, chlorpyrifos, clothianidin, dichlorvos, and imidacloprid. The findings indicate that,
although overall residue levels in the analyzed sesame samples were low, certain active substances may exceed
regulatory limits. Therefore, continued monitoring of pesticide residues in sesame seeds remains important.
Additionally, future studies evaluating the impact of production conditions and processing steps on residue levels will
contribute to a more comprehensive assessment of sesame in terms of food safety. Maintaining up-to-date scientific
information on residue levels is also essential for supporting the reliability and sustainability of sesame products in
international trade.

Keywords: Chad, GC-MS/MS, LC-MS/MS, Pesticide Residues, QUEChERS

Cad’da Yetistirilen Susam Tohumlarinda Pestisit Kalintilarinin LC-MS/MS ve GC-MS/MS
ile Belirlenmesi

Ozet

Susam (Sesamum indicum L.), Cad’da 6nemli bir gelir kaynagi olup hem i tiiketim hem de ihracat
agisindan biiyiik ekonomik deger tasimaktadir. Ulkenin tarimsal iiretim sisteminde stratejik bir iiriin olarak
konumlanan susam, ozellikle son yillarda dis ticaretteki payini artirmis ve kiiresel pazarda rekabet giicii
elde etmistir. Bu durum, iiretim siirecinde kullanilan tarimsal girdilerin ve ozellikle pestisit uygulamalarinin
gida giivenligi agisindan degerlendirilmesini gerekli kilmaktadw. Bu ¢alisma, Cad’da iiretilen susam
tohumlarinda pestisit kalintilarinin belirlenmesini amaglamis olup analizlerde QuEChERS ekstraksiyon
yontemi ile yiiksek duyarliliga sahip LC-MS/MS ve GC-MS/MS cihazlari kullanilmistir: Cad in farkl susam
tiretim alanlarindan 2023-2025 yillar: arasinda alinan toplam 114 susam 6rnegi analiz edilmistir. Analiz
edilen orneklerin biiyiik ¢cogunlugunda pestisit seviyeleri olgiim sumrimin altinda bulunmustur. Bununla
birlikte, bazi orneklerde pestisit kalintist tespit edilmis olup acetamiprid, chlorpyrifos, clothianidin,
cypermethrin, dichlorvos, imidacloprid ve malathion belirlenmistiv. Avrupa Birligi maksimum kalinti
limitleri (MRL) dikkate alindiginda acetamiprid, chlorpyrifos, clothianidin, dichlorvos ve imidacloprid igin
MRL asimlar tespit edilmistir. Elde edilen bulgular, analiz edilen susam érneklerinde genel olarak diistik
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seviyelerde kalinti bulundugunu, ancak belirli aktif maddelerde mevzuat limitlerinin asilabildigini ortaya
koymaktadir. Bu nedenle susam tohumunda pestisit kalintilarinin izlenmesine yonelik c¢alismalarin
stirdiiriilmesi onem tasimaktadir. Ayrica gelecekte yapilacak arastirmalarda iiretim kosullar: ve isleme
stireglerinin kalinti seviyeleri iizerindeki etkilerinin degerlendirilmesi, susamin gida giivenligi agisindan
daha kapsamli ele alinmasina katki saglayacaktir. Ayrica kalinti diizeylerine iliskin bilimsel bilgilerin
giincel tutulmasi, susam ftirtinlerinin uluslararasi ticarette giivenilirliginin ve siirdiiriilebilirliginin
desteklenmesi acisindan da onem tasimaktadr.

Anahtar kelimeler: Cad, GC-MS/MS, LC-MS/MS, Pestisit Kalintilari, QuEChERS
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Abstract

Peanut (Arachis hypogaea L.) is an annual, summer-growing, warm climate plant that belongs to
the legume family. It is distinguished from other plants by the fact that its fruits develop underground. Due
to its high oil content, it is classified among oilseed crops. The seeds contain 45-60% oil, 20-30% protein,
18% carbohydrates, vitamins, and minerals, making it a valuable plant, particularly for the oil industry
and snack production. Additionally, its stems, hay, and shells are utilized in various ways. Peanut is native
to South America, and there are 32 identified species, some of which are annual and some perennial. Peanut
production holds significant importance in the Southeastern Anatolia Region of Turkey, particularly in
areas such as Sanlwrfa, Gaziantep, Diyarbakir, and Mardin, where the production is concentrated. This
study focuses on the identification, brief biology, damage, and control methods of pests belonging to the
order Lepidoptera in peanut production. The larval stage of Lepidoptera species causes significant damage
to the plants, leading to loss of yield and quality. The study detailizes the life cycle and modes of damage
of these pests, and evaluates biological, cultural, and chemical control methods. The findings are expected
to provide significant contributions to the development of integrated pest management strategies against
Lepidoptera pests in peanut production.

Keywords: Peanut, Pest, Lepidoptera, biology

Yer Fisti1 (Arachis Hypogaea L.) Uretiminde Lepidoptera Zararhlari: Tanimu, Biyolojisi,
Zaran ve Coziim Yollan

Ozet

Yerfistgr (Arachis hypogaea L.); baklagiller familyasindan olup tek yillik ve yazlik olarak
yetistirilen bir sicak iklim bitkisidir. Meyvelerini toprak altinda meydana getirmesiyle diger bitkilerden
farklilik gosterir. Tanelerindeki yiiksek yag iceriginden dolayr yagh tohumlu bitkiler grubuna dahil edilir.
Tohumlarinda %45-60 oraminda yag, %20-30 oraminda protein, %18 oraninda karbonhidrat, vitaminler ve
madensel maddeler igeren, ozellikle yag sanayi ve ¢erez yapimi basta olmak iizere, sapt kuru ot ve kabugu
da cesitli sekillerde degerlendirilen degerli bir bitkidir. Giiney Amerika kokenli bir baklagildir. Yer fistiginin
32 tiirii tespit edilmistiv; bunlarin bir kismi tek yillik, bir kismi ise ¢ok yilliktir. Yer fistig iiretimi Giineydogu
Anadolu Bélgesi’'nde onemli bir yere sahiptir. Ozellikle Sanhurfa, Gaziantep, Diyarbakir ve Mardin gibi
iller, yer fistigy tiretiminin yogun olarak yapiuldigr alanlar arasindadr. Bu ¢alismada, yer fistigu iiretiminde
Lepidoptera takimina ait zararlilarin tammi, kisa biyolojileri, zararlart ve miicadele yontemlerine yer
verilmigstir. Lepidoptera tiirlerinin larva donemi, bitki iizerinde biiyiik tahribata neden olarak verim ve kalite
kaybina yol agmaktadw. Calismada, zararlilarin yasam déngiisii ve zarar sekilleri detaylandiriimis, ayrica
biyolojik, kiiltiirel ve kimyasal miicadele yontemleri degerlendirilmistir. Elde edilen bulgular, yer fistig
tiretiminde Lepidoptera zararlilarina karst entegre miicadele stratejilerinin gelistirilmesine 6nemli katkilar
saglayacaktir.

Anahtar kelimeler: Yerfistig1, Zararli, Lepidoptera, Biyoloji
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Abstract

Pesticide contamination in agricultural products is a current concern for consumer health. Various
removal methods (washing, peeling, cooking, storage, ozone treatment, ultrasound, electric current, and
microwave applications) can reduce residues to a certain extent. However, the morphological structure of
the product, the chemical properties of the pesticide, and the type of process applied directly influence the
effectiveness of residue removal. Systemic pesticides, in particular, are transported into plant tissues via
the xylem and phloem, and therefore surface-level treatments are often insufficient for effective removal.
Additionally, some remediation methods may deteriorate the nutritional value, taste, odor, color, and
texture of food products, while chemical solution-based applications may lead to the formation of secondary
contaminants. Techniques requiring high energy, such as ultrasound, microwave, or electric current, are
limited in terms of cost, accessibility, and sustainability. Therefore, current strategies present significant
limitations not only in terms of residue removal efficiency but also regarding product quality and
environmental sustainability. In this context, biodegradation emerges as an environmentally friendly and
innovative approach for reducing pesticide residues. Microorganisms such as bacteria and fungi can
transform pesticides into less toxic compounds through enzymatic processes and degrade them up to
mineralization products. Various species belonging to genera such as Bacillus, Pseudomonas,
Enterobacter, Klebsiella, Aspergillus, and Penicillium have been shown in the literature to possess the
capacity to degrade different insecticides, fungicides, and herbicides. Most biodegradation studies
worldwide have been conducted at the laboratory scale, and research evaluating the efficiency of these
microorganisms under field conditions remains limited. Therefore, transferring laboratory findings to real
environmental settings and assessing the robustness of microorganisms under field conditions are critical
priorities for future studies. Biodegradation offers a sustainable, low-cost, and eco-friendly solution for
reducing pesticide residues, making it a promising approach for enhancing both food safety and
environmental health.

Keywords: Food safety, Microbial degradation, Pesticide removal, Sustainability

Pestisit Gideriminde Yeni Bir Bakis Acisi; Biyodegradasyon
Ozet

Tarimsal iiriinlerdeki pestisit kirliligi, tiiketici saghg: agisindan giincel bir endise kaynagidur.
Yikama, kabuk soyma, pisirme, depolama, ozon, ultrason, elektrik alkimi ve mikrodalga gibi cesitli
uzaklastirma yontemleri kalintilari belirli olgiide azaltabilmektedir. Ancak tiriiniin morfolojik yapisi,
pestisitin kimyasal ozellikleri ve uygulanan islem tiirii, giderim etkinligini dogrudan etkilemektedir.
Ozellikle sistemik pestisitler bitki ézsuyu aracihgyla dokularin icine tasindigindan, yiizeysel islemlerle
kalintilarin uzaklastirilmasi cogu zaman yetersiz kalmaktadir. Ayrica bazi giderim yontemleri gidanin besin
degeri, tat, koku, renk ve doku ozelliklerinde bozulmalara yol agmakta ve kimyasal ¢ozeltilerle yapilan
uygulamalar ikincil kirleticilerin olusmasina neden olabilmektedir. Yiiksek enerji gerektiren ultrason,
mikrodalga veya elektrik akimi gibi teknikler ise maliyet, ulasilabilirlik ve siirdiiriilebilirlik a¢isindan
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sumrlidir. Dolayistyla mevcut stratejiler yalnizca kalinti gideriminde degil ayni zamanda iiriin kalitesi ve
cevresel  stirdiiriilebilirlik  acisindan da onemli  kisitlamalar  barindirmaktadir.  Bu  baglamda
biyodegradasyon, pestisit kalintilarimin azaltilmasinda cevre dostu ve yenilik¢i bir yaklagim olarak éne
ctkmaktadr. Bakteri ve fungus gibi mikroorganizmalar, enzimatik siiregler araciligiyla pestisitleri daha az
toksik bilesiklere doniistiirmekte ve mineralizasyon iiriinlerine kadar par¢alayabilmektedir. Bacillus,
Pseudomonas, Enterobacter, Klebsiella, Aspergillus ve Penicillium gibi cinslere ait ¢esitli tiirlerin farkl
insektisit, fungusit ve herbisitleri parcalama kapasiteleri literatiivde kamitlanmigti.  Diinyada
biyodegradasyon arastrmalarinin ¢ogu laboratuvar élgeginde yiiriitiilmiis olup, saha kosullarinda
etkinligin test edilmesine yonelik c¢aliymalar simirlidir. Bu nedenle laboratuvar bulgularimin sahaya
aktarimast ve mikroorganizma dayamikliliginin ¢evresel kosullarda degerlendirilmesi gelecekteki
arastirmalar igin kritik 6nemdedir. Biyodegradasyon, pestisit kalintilarimin azaltilmasinda siirdiiriilebilir,
diigiik maliyetli ve ekosistemle uyumlu bir ¢oziim sunarak gida giivenligi ve ¢evre saghgina katk
saglayabilecek potansiyele sahip bir yaklasimdir.

Anahtar kelimeler: Gida giivenligi, Mikrobiyal bozunma, Pestisit uzaklastirma, Siirdiiriilebilirlik
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Abstract

Strawberry (Fragaria x ananassa Duch.) is a fruit species with high economic value and wide
cultivation. In Kyrgyzstan, especially in the Chui region, strawberry cultivation areas have been increasing
every year, which is associated with both economic profit and high market demand. However, one of the
most important factors limiting production is the strawberry cyclamen mite (Phytonemus pallidus Banks).
This pest feeds on young leaves and buds, causing deformities in the plant, slowing down growth, and
significantly reducing yield. In Kyrgyzstan, no previous studies have been conducted on the distribution of
this harmful mite. Within the scope of this study, field surveys were conducted in 2025 in strawberry fields
located in the Moskva, Jayyl, Panfilov, Sokuluk, and Alamudun districts of the Chui region. A total of 75
different fields were sampled, and the strawberry cyclamen mite was found to be most common in the
Albion, Murano, San Andreas, and Cabrillo cultivars. In the study, the infestation rates of the pest were
evaluated, and its morphological identification was carried out under a microscope. According to the
results obtained, Phytonemus pallidus has spread over a wide area in the Chui region; however, the
infestation rate varies by district and cultivar. The highest infestation rates were recorded in the Jayyl and
Sokuluk districts (up to 80-90%), moderate levels in the Moscow district (50—-70%), and low or non-existent
levels in the Panfilov and Alamudun districts. This indicates the influence of local climatic conditions and
plant cultivars on mite density. This study represents the first comprehensive research revealing the
distribution of the strawberry cyclamen mite in Kyrgyzstan. The findings provide a scientific basis for the
development of regional integrated pest management programs and the selection of P. pallidus-resistant
cultivars.

Keywords: Phytonemus Pallidus, Strawberry Cyclamen Mite, Strawberry, Chuy Region

Kirgizistan Ciiy Bolgesinde Cilek Uretim Alanlarinda Sklamen akar (Phytonemus pallidus
Banks)’nin Yayilisi ve Miicadele Olanaklarinin Arastirilmasi

Ozet

Cilek (Fragaria x ananassa Duch.), ekonomik degeri yiiksek ve yaygin olarak yetistirilen bir meyve
tarGdur. Kirgizistan'da, ozellikle Cuy bolgesinde cilek iiretim alanlart her yil artmakta, bu durum hem
ekonomik kazang hem de yiiksek pazar talebi ile iliskilendirilmektedir. Ancak iiretimi stmirlayan en onemli
etmenlerden biri, ¢ilek sklamen akarit (Phytonemus pallidus Banks)’dir. Bu zararli, gen¢ yaprak ve
tomurcuklart emerek bitkide sekil bozukluklarina neden olur, biiytimeyi yavaslatir ve verimi onemli él¢iide
diigtiriir. Kirgizistan’da bu zararl akarin dagilimi iizerine daha once arastirmalar yapimanmustir. Calisma
kapsaminda, 2025 yilinda Cuy bélgesine baglh Moskova, Jayil, Panfilov, Sokuluk ve Alamiidiin ilcelerindeki
cilek tarlalarinda arazi calismalar yiiriitiilmiistiir. Toplamda 75 farkli araziden érneklemeler yapilmus olu,
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sklamen akari en yaygin olarak Albion, Murano, San Andreas, Cabrillo cesitlerinde yaygin goriildiigii
tespit edilmistir. Calismada, zararl ile bulasiklik oranlart degerlendirilmis, morfolojik teshisi mikroskop
altinda yapilmistir. Elde edilen sonucglara gére Phytonemus pallidus Cuy bolgesinde genis bir alana
yaydmistir, ancak bulagma orani ilgelere ve cesitlere gore farklilik gostermektedir. En yiiksek bulasma
orant Jayil ve Sokuluk ilcelerinde (%80-90°a kadar), orta diizeyde bulasma Moskova il¢esinde (%50-70),
diisiik veya hi¢ goriilmeyen diizeyler ise Panfilov ve Alamiidiin ilgelerinde saptanmistir. Bu durum, yerel
iklim kosullari ve bitki ¢esitlerinin akar yogunlugu iizerindeki etkisini ortaya koymaktadwr. Bu ¢alisma,
Kirgizistan’da c¢ilek sklamen akarimin yayilisimi ortaya koyan ilk kapsamli arastirmadir. Elde edilen
bulgular, béolgesel entegre zararli yonetimi programlarimin gelistirilmesi ve P. pallidus’a dayaniki
cesitlerin secimi icin bilimsel bir temel olusturmaktadir.

Anahtar kelimeler: Phytonemus Pallidus, Sklamen Akar1, Cilek, Cuy Bolgesi
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Abstract

This study was conducted to determine the levels of pesticide residues in sugar beets collected from
twelve villages in the Giimiishacikdy district of Amasya Province, Tiirkiye. A total of 31 samples were
analyzed using the QUEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe) extraction method,
followed by pesticide determination with Liquid Chromatography—Tandem Mass Spectrometry (LC-
MS/MS). A screening of 260 pesticide active substances was performed, and the results were evaluated
according to the Maximum Residue Limits (MRLSs) established in the Turkish Food Codex Pesticide Residue
Limits Regulation. According to the findings, malathion and pirimiphos-methyl were detected in one
sample, pyraclostrobin in one sample, and boscalid in three samples. While the level of pirimiphos-methyl
exceeded the MRL, malathion, boscalid, and pyraclostrobin were below their respective MRLs. The fact
that no plant protection product (PPP) containing boscalid, malathion, or pirimiphos-methyl is authorized
for use on sugar beet (as of 2025) is a noteworthy situation in terms of pesticide application practices in
the region. Although the majority of the samples comply with the relevant regulations, the detection of an
MRL exceedance in a single sample and the identification of off-label use indicate the need for closer
monitoring of pesticide practices. In line with these findings, training activities aimed at improving farmers’
knowledge of PPP selection and application should be supported. Moreover, it is of great importance that
agricultural dealers recommend legally authorized PPPs to farmers and that inspection processes be
strengthened to prevent potential misguidance.

Keywords: Pesticide Residues, Sugar Beet, LC-MS/MS, QUEChERS

Amasya’da Yetistirilen Seker Pancarlarinda Pestisit Kalint1 Diizeyleri
Ozet

Bu ¢alisma, Amasya ili Giimiishactkoy ilcesindeki 12 kdyden temin edilen seker pancarlarinda
pestisit kalinti diizeylerinin belirlenmesi amaciyla yiiriitiilmiistiir. Arastirma kapsaminda toplam 31
numune incelenmis, numuneler QuEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe) ekstraksiyon
yontemi uygulanarak hazirlanmis ve pestisit analizleri Stvi Kromatografisi-Tandem Kitle Spektrometrisi
(LC-MS/IMS) sistemi ile gergeklestirilmistir. Analizlerde toplam 260 pestisit etken maddesi taranmis olup
elde edilen sonuglar Tiirk Gida Kodeksi Pestisit Kalinti Limitleri Tebligi nde belirtilen maksimum kalinti
limitleri (MRL) esas alinarak degerlendirilmistir. Analiz sonuglarina gére bir numunede malathion ve
pirimiphos-methyl, bir numunede pyraclostrobin ve ii¢ numunede boscalid tespit edilmistir. Pirimiphos-
methyl kalintisi MRL nin tizerinde bulunurken malathion, boscalid ve pyraclostrobin kalintilart MRL
degerlerinin altinda kalmistir. Boscalid, malathion ve pirimiphos-methyl’in iceren herhangi bir bitki
koruma tiriiniiniin (BKU) seker pancarinda ruhsatli olmamasi (2025 yiuli itibariyla) bolgedeki uygulama
acisindan dikkat cekici bir durumdur. Genel olarak numunelerin biiyiik ¢ogunlugunun mevzuata uygun
olmast olumlu bir sonu¢ olmakla birlikte, tek bir érnekte MRL asimi ve ruhsatsiz kullanimin goriilmesi
pestisit kullanimimin daha yakindan izlenmesi gerektigini gostermektedir. Bu bulgular dogrultusunda,
ireticilerin BKU secimi ve uygulamasina iliskin egitim faaliyetlerinin desteklenmesi gerekmektedir. Ote
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yandan, bitki koruma bayilerinin iireticilere ruhsata uygun BKU’leri tavsiye etmesi ve olast yanlis
yonlendirmelerin 6nlenmesine yonelik denetim streglerinin glclendirilmesi de biyik onem tasimaktadir.

Anahtar kelimeler: Pestisit Kalintisi, Seker Pancari, LC-MS/MS, QUEChERS
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Al-Based Imaging for the Detection of Postharvest Diseases on Fruits

Nurullah Uygun1 , Pervin Kinay Teksiir1

l Ege University, Faculty of Agriculture, Department of Plant Protection, 35080, Izmir, Tiirkiye
*Corresponding author e-mail: nurullahuygun52@gmail.com
Abstract

Postharvest fruits frequently develop various physiological and pathological disorders beneath the
peel or within the flesh. These disorders reduce the market value of the fruit and lead to significant
economic losses. Detecting such defects during sorting and packaging is often challenging. As fruits pass
through the packing line or are manually handled, defective fruits may be overlooked and proceed to
storage, where infections can spread to other fruits within the same container. In today’s postharvest
industry, there is increasing interest in technologies that enable effective detection and removal of diseased
fruits. Imaging systems integrated with artificial intelligence-particularly machine learning and deep
learning-together with hyperspectral imaging (HSI) technology, offer powerful solutions to this problem.
Broad-spectrum imaging methods such as RGB (visible range), infrared, and X-ray imaging are
increasingly used in postharvest fruit studies. Disease symptoms, which are often difficult to detect visually,
require objective, robust, and reliable analysis. In recent years, image analysis supported by artificial
intelligence has greatly enhanced detection capabilities in postharvest fruit assessment. This study provides
an overview of these emerging technologies.

Keywords: Fruit Sots, Storage, Hyperspectral imaging

Meyvelerde Hasat Sonras1 Hastaliklarin Yapay Zeka ile Goriintiilenmesi

Ozet

Hasat sonrast meyvelerde kabuk altinda ve meyve icinde bazi fizyolojik ve patolojik bozuklukiar
olusmaktadir. Bunlar meyvelerde pazar degerinin yok olmasina ve ekonomik kayiplara neden olmaktadir.
Bu etmenlerin tanmisinda ve meyvelerin paketleme sirasinda fark edilmesinde sorunlar yasanmaktadir.
Paketleme iinitesinden gegerken ve meyvenin el ile ayrilmasinda bu tiir meyveler gézden kacarak depolama
asamasina gitmekte ve burada infeksiyonlar kasa igerisindeki diger meyvelere de ge¢mektedir. Giiniimiiz
hasat sonrasi endiistride, hastaliklt meyvelerin etkili bir sekilde tespitinde ve ayiklanmasinda olanak
saglayan teknolojiye, biiyiik ilgi duyulmaktadir. Yapay zekamin makine 6grenimi ve derin ogrenme
yontemleriyle birlestirilen goriintiilemeler, hiper spektral goriintiileme (HSI) teknolojisiyle beraber bu
sorunu etkili bir sekilde ¢ozebilir. RGB (goriiniir bolge) goriintiileme, kizilotesi ve X-isinlart gibi genis
spektral goriintiilemeler, meyvelerde hasat sonrast ¢alismalarda giderek artmaktadir. Insan goriisiiyle
tespit edilmesi ¢cogu zaman belirgin olmayan hastaliklarin semptomlari, nesnel, saglam ve giivenilir tespiti,
iyi analiz gerektirir. Son yillarda yapilan yapay zekd ile goriintii analizi, meyvelerde hasat sonrasi tespit
yeteneklerini kolaylastirmaktadir. Bu ¢alismada bu yeni teknolojiler hakkinda bilgi verilecektir.

Anahtar kelimeler: Meyve Curiklukleri, Depolama, Hiper Spektral Goruintiileme
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Determining the Factors Affecting Farmers’ Canola Production Preferences: The Case of
Havza District, Samsun (Tiirkiye)

1* 1
Seyit Ahmet Zeyrek , Ahmet Sevim

1Tokat Gaziosmanpasa Universitesi, Ziraat Fakiiltesi, Tarim Ekonomisi Béliimii, 60250, Tokat, Tiirkiye
*Corresponding author e-mail: ahmet.sevim@gop.edu.tr

Abstract

Canola is a strategic oilseed crop with the potential to reduce Tiirkiye’s deficit in vegetable oil
production. With its high oil content and nutritional value, it serves as an important resource for both
human health and various industrial sectors. However, domestic production has not been able to meet the
growing consumption demand, placing Turkiye among the leading importers of vegetable oils and oilseeds.
Expanding canola cultivation may play a significant role in closing this gap and enhancing the overall
capacity of the sector. This study was conducted to identify the environmental, economic, and socio-cultural
factors influencing farmers’ preferences for canola cultivation in the Havza district of Samsun province.
The findings indicate that canola has emerged as a prominent alternative to sunflower as an oilseed crop.
Farmers consider canola environmentally advantageous due to its low water requirement, resilience to
climatic conditions, and positive effects on soil structure. Economic factors -particularly input costs and
expected market prices -were found to be the most decisive elements affecting production choices. The fact
that most farmers plan to continue canola cultivation suggests that the crop is viewed as a sustainable
option in the region. However, the absence of contract farming and the reliance on wholesalers and traders
for marketing expose producers to significant market risks. The results of the study reveal that canola holds
substantial economic and environmental potential for regional agriculture. In this context, improving
marketing channels and strengthening producer support mechanisms could further encourage and expand
canola production.

Keywords: Canola production, Production preferences, Agricultural decision-making, Havza

Samsun Havza Ilcesi (Tiirkiye) Orneginde Ureticilerin Kanola Uretim Tercihlerini
Etkileyen Faktorlerin Belirlenmesi

Ozet

Kanola, Tiirkiye’nin bitkisel yag acigini azaltma potansiyeline sahip stratejik bir yag bitkisidir.
Yiiksek yag icerigi ve besleyici degeri sayesinde hem insan saghgi hem de sanayi sektorleri igin degerli bir
kaynak sunmaktadir. Ancak, artan tiiketim talebine yerli tiretimin yetisememesi nedeniyle Tiirkiye, bitkisel
yag ve yagli tohum ithalatinda énemli bir iilke konumuna gelmistir. Kanola iiretiminin genisletilmesi, bu
acigin kapatilmasinda ve sektordeki kapasitenin artirilmasinda énemli bir rol oynayabilir. Bu ¢aligma,
Samsun ili Havza ilcesinde kanola Uretiminin iireticiler tarafindan tercih edilmesinde etkili olan ¢evresel,
ekonomik ve sosyo-kiiltiirel faktorierin belirlenmesi amaciyla gerceklestirilmistir. Elde edilen veriler,
kanolanin ézellikle aycicegine alternatif bir yaghk bitki olarak one ¢iktigini gostermistir. Ureticiler, diisiik
su gereksinimi, iklim kosullarina dayaniklilik ve topraga olumlu etkileri nedeniyle kanolay: ¢evresel agidan
avantajli bulmaktadir. Ekonomik faktorler ise iiretim kararlarinda en belirleyici unsur olup, girdi
maliyetleri ile satis fiyatlarina iliskin beklentiler iiretim tercihini dogrudan etkilemektedir. Ureticilerin
cogunlugunun gelecekte de kanola tiretimine devam etmeyi planlamasi, tiriintin bolgede siirdiiriilebilir bir
alternatif olarak benimsendigini gostermektedir. Bununla birlikte, sozlesmeli iiretimin bulunmamasi ve
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tiriiniin biiyiik olgiide tiiccarlar araciligiyla pazarlanmasi, iireticileri piyasa risklerine karsi kirilgan hale
getirmektedir. Calisma sonuglari, kanolanin bolge tariminda hem ekonomik hem de ¢evresel agidan onemli
bir potansiyel tasidigini ortaya koymakta olup, pazarlama kanallarimin gelistirilmesi ve iiretici destek
mekanizmalarinin giiclendirilmesinin tiretimi daha da tesvik edebilecegi degerlendirilmektedir.

Anahtar kelimeler: Kanola Uretimi, Uretim Tercihleri, Tarimsal Karar Verme, Havza
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Sexual Anatomy Under the SEM: Detailed Ultrastructural Characterization of Clytra
laeviuscula from Turkey
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Abstract

This study presents, for the first time from Turkey, the ultrastructure of the aedeagus and
spermatheca of Clytra laeviuscula (Coleoptera: Chrysomelidae: Clytrinae) based on scanning electron
microscopy (SEM). Specimens collected from Cankiri, Corum and Kayseri provinces were examined using
SEM and stereo microscopy, and both male and female genital structures were evaluated together.
Although genital morphology is crucial for species identification in Clytra, no previous study has
simultaneously described these structures in C. laeviuscula. Ultrastructural analyses revealed a median
lobe with a yellow basal dorsal wall that darkens distally, widening toward the apex and forming subapical
bracket-like expansions before tapering into a beak-shaped tip. A pronounced 90-180° curvature is visible
in lateral view, and fine punctation becomes concentrated toward the extreme apex, with no setae observed
on dorsal or ventral surfaces. The spermatheca is characterized by a broad, hook-shaped vasculum, a
sharply ending cornu, a rounded nodulus, and a distinguishable collum—ramus structure that bifurcates
into a short branch connecting to the spermathecal gland and a longer branch leading to the spermathecal
duct. The proximal ductus is smooth-walled and cylindrical, whereas the distal portion could not be
assessed due to breakage. These diagnostic characters enhance the distinction of C. laeviuscula from
morphologically similar Clytra species and provide a valuable basis for future phylogenetic and species-
delimitation studies. High-resolution SEM and stereo-microscope images are also included.

Keywords: Clytra laeviuscula, genital morphology, acdeagus, spermatheca, SEM, Tiirkiye

SEM Altinda Cinsel Anatomi: Tiirkiye’den Clytra laeviuscula’nin Ayrintih
Ultrastriiktiirel Karakterizasyonu

Ozet

Bu c¢alisma, Clytra laeviuscula’min (Coleoptera: Chrysomelidae: Clytrinae) aedeagus ve
spermateka ultrastriiktiiviinii Tiirkiye 'den ilk kez taramali elektron mikroskobu (SEM) ile ortaya
koymaktadir. Cankiri, Corum ve Kayseri illerinden toplanan ornekler SEM ve stereo mikroskop
kullanilarak incelenmiyg, erkek ve disi genital yapilar birlikte degerlendirilmistir. Clytra cinsinde genital
morfolojinin tiir teshisinde kritik onemine ragmen, C. laeviuscula’ya ait bu yapilarin es zamanli tanimi
daha once yaptmamustir. Ultrastriiktiivel analizler, kaidede sart olup distale dogru koyulasan dorsal
duvara sahip, uca dogru genisleyip subapikal bélgede parantez benzeri ¢ikintilar olusturan ve gaga
seklinde sivrilen bir medyan lob ortaya koymustur. Yan goriiniimde 90—180° arasinda belirgin bir biikiilme
izlenmis; u¢ bélgede yogunlasan ince noktalanmalar disinda dorsal ve ventral yiizeylerde killanma
goriilmemistir. Spermateka; genis, ¢engel bicimli bir vasculum, sivri sonlanan cornu, yuvarlak nodulus ve
kisa kolu spermatekal beze, uzun kolu ise spermatekal kanala baglanan ayirt edilebilir bir collum-ramus
yapust ile karakterizedir. Ductus 'un proksimal kismi silindirik ve diizgiin duvarlt olup distal kismi kirik
oldugundan tam degerlendirilememistir.
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Bu tamisal ozellikler, C. laeviuscula’min morfolojik olarak benzer Clytra tiirlerinden ayrimim
giiclendirmekte ve gelecekte yapilacak filogenetik ve tiir simwrlandirma c¢alismalarina onemli katk
sunmaktadir. Calismada yiiksek ¢oziintirliiklii SEM ve stereo mikroskop gériintiileri de yer almaktadir.

Anahtar Kelimeler: Clytra laeviuscula, genital morfoloji, acdeagus, spermateka, SEM, Tiirkiye

64



Turkic World Youth Agriculture Symposium (UGTAS-2025)
Tokat / Tiirkiye, November 27-28, 2025

Microscopic Secrets of Clytra novempunctata: High-Resolution SEM Exploration of Male
and Female Genital Ultrastructure
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Abstract

This study presents the first characterization of the ultrastructure of the aedeagus and spermatheca
of Clytra novempunctata (Coleoptera: Chrysomelidae: Clytrinae) from Turkey using scanning electron
microscopy (SEM). Specimens collected from Ankara, Cankiri, Gaziantep, and Kayseri provinces were
examined in detail using SEM and stereo microscopy, and both male and female genital structures were
evaluated together. Although genital morphology plays a critical role in species identification within the
genus Clytra, no previous study has simultaneously examined these structures in C. novempunctata. This
research provides new and original morphological data that contribute to the taxonomic understanding of
the subfamily Clytrinae. Ultrastructural analyses revealed that the dorsal wall is yellow at the base and
dark brown in the distal half; the median lobe broadens from the base toward the apex, forming a dome-
like narrowing in the subapical region, and terminates in a sharply tapered, beak-shaped apex. In lateral
view, a pronounced curvature of 90—180° was observed in the mid-region, along with a marked expansion
in the distal two-thirds. The orifice is oval in shape, with ultrastructural punctation concentrated in this
region, and no setae were detected on the base or other examined areas. The spermatheca is characterized
by a broad, cane-like vasculum, a rounded cornu, and a more flattened nodulus. The collum and ramus are
clearly distinguishable and bifurcate into two branches: the longer branch connects to the spermathecal
gland, while the shorter branch joins the spermathecal duct. Sparse ultrastructural punctation was
observed on the vasculum, and the ampulla is distinctly developed. The observable proximal portion of the
ductus is cylindrical with smooth walls and extends in a spiral form; however, due to breakage of the distal
spermathecal duct, structural differences between the two components could not be fully assessed. These
newly identified features enhance the differentiation of C. novempunctata from morphologically similar
Clytra species and increase the diagnostic value of genital structures. The dataset obtained in this study
will make an important contribution to more precise species delimitation and improved taxonomic
resolution within the genus when integrated with future phylogenetic analyses. High-resolution SEM and
stereo-microscope images are also provided to support the morphological descriptions.

Keywords: Clytra novempunctata, Genital Morphology, Aedeagus, Spermatheca, SEM, Tiirkiye

Clytra novempunctata’nin Mikroskobik Sirlari: Erkek ve Disi Genital Ultrastriiktiiriiniin
Yiiksek Coziiniirliikli SEM ile Incelenmesi

Ozet

Bu ¢alisma, Clytra novempunctata’min (Coleoptera: Chrysomelidae: Clytrinae) aedeagus ve
spermateka  ultrastriiktiiviiniin -~ Tiirkiye'den ilk kez taramali elektron mikroskobu (SEM) ile
karakterizasyonunu sunmaktadir. Ankara, Cankiri, Gaziantep ve Kayseri illerinden toplanan ornekler SEM
ve stereo mikroskop kullamilarak ayrintili bicimde incelenmis, erkek ve disi genital yapilar birlikte
degerlendirilmistir. Clytra cinsinde genital morfoloji tiir teshisinde kritik bir role sahip olmasina ragmen,
C. novempunctata’ya ait bu yapilarin es zamanli olarak ele alindigi daha once bir c¢alisma
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bulunmamaktadir. Bu arastirma, Clytrinae alt familyasinin taksonomik anlasilmasina yeni ve ozgiin
morfolojik veriler kazandirmaktadir. Ultrastriiktiirel analizler, dorsal duvarin kaidede sari, distal yarida
koyu kahverengi oldugu, medyan lobun kaideden uca dogru genigleyip subapikal bolgede kubbe benzeri
bir daralma olusturdugu ve en ucta sivrilerek gaga seklinde sonlandigini gostermistir. Lateral goriintimde
medyan lobun orta kisminda 90-180° arasinda belirgin bir biikiilme ve u¢ 2/3 'liik bélgede genisleme dikkati
cekmistir. Orifizin oval formda oldugu ve bu bélgede ultrastriiktiirel noktalanmalarin yogunlastig
belirlenmistir. Kaide ve diger bélgelerde killanma gozlenmemistir. Spermateka ise genis ve baston benzeri
bir vasculum, yuvarlagimsi cornu ve daha diiz sonlanan nodulus ile karakterizedir. Collum ve ramus
belirgin bigimde ayirt edilmis olup iki kola ayrilmakta; uzun kol spermatekal beze, kisa kol ise spermatekal
kanala baglanmaktadr. Vasculumda seyrek ultrastriiktiirel noktalanma gézlenmis, ampulla belirgin yapi
sergilemistir. Ductus’un gozlenebilen proksimal kismi diizgiin duvarh, silindirik ve spiral sekilde
uzanmaktadir, spermatekal kanalm distal kismi kwritk oldugundan yapisal farkliliklar tam olarak
degerlendirilememistir. Bu yeni tamimlanan ozellikler, C. novempunctata nin morfolojik olarak benzer
Clytra tiirlerinden ayrimim gii¢lendirmekte ve genital yapilarin tamisal degerini artirmaktadir. Elde edilen
veri seti, gelecekte yapilacak filogenetik analizlerle birlestirildiginde tiir simwlarimin daha kesin
belirlenmesine ve cins ici taksonomik ¢oziiniirliigiin artirdmasina énemli katkr saglayacaktr. Calismada
yiiksek ¢oziintirliiklii SEM ve stereo mikroskop gériintiileri de sunulmugtur.

Anahtar Kelimeler: Clytra novempunctata, Genital Morfoloji, Aedeagus, Spermateka, SEM, Tiirkiye
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Abstract

The diversity hidden within the genetic makeup of plants is a product of millions of years of
evolution. Each plant species can show resistance to different climatic conditions, diseases, and pests
thanks to its unique genetic characteristics. This genetic diversity, or plant genetic resources, is under
serious threat today.Throughout history, humans used thousands of different plant species as food, but
today global food production relies on just a few species. Three-quarters of agricultural plant varieties
have disappeared over the last century. This is alarming because we have fewer options when facing climate
change and new diseases.Different methods are being applied to conserve plant genetic resources. In-situ
methods protect plants in their natural habitats, while ex-situ methods provide conservation in artificial
environments such as seed banks and botanical gardens. For example, the Svalbard Seed Vault in Norway
stores over one million seed samples as a global "last resort" repository. Turkey is quite fortunate due to
its geographical location. At the intersection of European, Asian, and African vegetation, we host over
12,000 plant species. Nearly 4,000 of these are endemic, found nowhere else. Additionally, Anatolian lands
contain gene centers for wild ancestors of important crops like wheat, lentils, and chickpeas. Due to climate
change, we will live in a hotter and drier world in the future. Then we'll need genetic resources to develop
plant varieties resistant to these harsh conditions. A wild plant species that seems insignificant today could
be the key to tomorrow's food security. That's why protecting plant genetic resources isn't just about loving
nature—it's about securing our own future.

Keywords: Genetic Diversity, Endemic Species, Seed Banks, Food Security

Tarimda Genetik Kaynaklar

Ozet

Bitkilerin genetik yapist i¢inde saklanan ¢egitlilik, milyonlarca yillik evriminin bir tirtiniidiir. Her
bitki tiirii, kendine 6zgii genetik ozellikleri sayesinde farkly iklim kosullarina, hastaliklara ve zararlilara
kars1 direng gésterebilir. Genetik ¢esitlilik ya da bitki genetik kaynaklari olarak adlandirilan bu zenginlik,
bugiin ciddi bir tehdit altindadir. Tarih boyunca insanlar binlerce farkl bitki tiiriinii gida olarak kullandi,
ancak bugiin kiiresel gida iiretimi yalmzca birkag tiire dayanmaktadir. Son yiizyilda tarimsal bitki
cesitlerinin dortte ticii kayboldu. Bu durum endise vericidir ¢iinkii iklim degisikligi ve yeni hastaliklarla
karsilastigimizda daha az segcenegimiz kaliyor. Bitki genetik kaynaklarimin korunmasi icin farkli yontemler
uygulanmaktadir. Yerinde (in-situ) yontemler bitkileri dogal yasam alanlarinda korurken, yerinde olmayan
(ex-situ) yontemler tohum bankalar:t ve botanik bahgeleri gibi kontrollii kosullarda koruma saglar.
Ornegin, Norve¢'teki Svalbard Tohum Deposu, kiiresel bir "son ¢are" deposu olarak bir milyondan fazla
tohum ornegini saklamaktadir. Tiirkiye, cografi konumu nedeniyle olduk¢ca avantajlidir. Avrupa, Asya ve
Afrika bitki ortiisiiniin kesisim noktasinda yer alan iilkemiz, 12.000'den fazla bitki tiiriine ev sahipligi
yapmaktadir. Bunlarin yaklasik 4.000' endemiktir, yani baska hi¢bir yerde bulunmamaktadr. Ayrica
Anadolu topraklari, bugday, mercimek ve nohut gibi énemli kiiltiir bitkilerinin yabani atalarimin gen
merkezlerini barindirmaktadir. Iklim degisikligine bagh olarak gelecekte daha sicak ve daha kuru bir
diinyada yasayacagiz. O zaman bu zorlu kosullara dayanmikli bitki cesitleri gelistirmek icin genetik
kaynaklara ihtiya¢ duyacagiz. Bugiin onemsiz goriinen yabani bir bitki tiirii, yarimin gida giivenliginin
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anahtari olabilir. Bu nedenle bitki genetik kaynaklarint korumak sadece dogayr sevmekle ilgili degildir-
kendi gelecegimizi giivence altina almakla ilgilidir.

Anahtar kelimeler: Genetik Cesitlilik, Endemik Tiirler, Tohum Bankasi, Gida Giivenligi
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Effect of Drencher Processing Order on Pesticide Residues in Citrus
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Abstract

This study was conducted to investigate the effect of the entry order of citrus products into the post-
harvest drencher on the distribution of pesticide residues. Grapefruit and lemon samples were collected
from pallets entering the unit at the beginning, middle, and end of the processing sequence, and the impact
of the entry order on residue levels was assessed. Residues of commonly used post-harvest pesticides—
fludioxonil, azoxystrobin, pyrimethanil, imazalil, thiabendazole, and ortho-phenylphenol—were
determined using the LC-MS/MS method. The results showed that the entry order significantly affected
pesticide residue levels. In grapefruit, the concentrations of certain active ingredients in crates processed
first were approximately 70-75% higher compared to those in the middle and last crates, while in lemon,
this difference was around 30-35%. These findings indicate that pesticide distribution in the drencher is
not homogeneous and that the order in which products enter the unit directly influences residue levels.
Moreover, the pesticide solution does not maintain full homogeneity throughout the application process,
and the gradual decrease in active ingredient concentration directly affects residue profiles in the products.
Therefore, monitoring and, if necessary, adjusting the pesticide concentration over time in the drencher
system is recommended to ensure a more reliable and consistent application.

Keywords: Food safety, Post-harvest application, Grapefruit, Lemon, Fungicide

Narenciyelerde Drencher Islem Sirasinin Pestisit Kalintilarina Etkisi
Ozet

Bu ¢calisma, narenciye iiriinlerinin hasat sonrasi drencher uygulamasina giris sirasinin pestisit
kalimtilarimin  dagilimi iizerindeki etkisini ortaya koymak amaciyla yiiriitiilmiistiir. Bu kapsamda
drencher’a ilk, orta ve son sirada giren paletlerden alinan greyfurt ve limon érnekleri karsilastirilarak
uygulama sirasumin kalinti diizeylerine etkisi degerlendirilmistir. Analizlerde yaygin olarak hasat sonrasi
kullanilan fludioxonil, azoxystrobin, pyrimethanil, imazalil, thiabendazole ve ortho-phenylphenol
kalintilari LC-MS/MS yontemiyle belirlenmigstir. Analiz sonuglar, drencher’a giris sirasinin pestisit
kalinti miktarlarinda anlaml farkhiiklar olusturdugunu gostermistiv. Greyfurtta ilk sirada islenen
kasalarda bazi aktif maddelerin konsantrasyonlart orta ve son swradaki kasalara gore yaklasik %70—-75
oraminda daha yiiksek bulunmusg, limonda ise bu azalma %30-35 diizeyinde gergeklesmistir. Bu bulgular,
drencher uygulamalarinda pestisit dagiliminin homojen olmadigint ve tiriiniin drencher’a girig sirasinin
kalint1 seviyelerini dogrudan etkiledigini ortaya koymaktadir. Drencher sistemlerinde pestisit ¢ozeltisinin
uygulama boyunca tam homojenligini korumadigini, aktif madde yogunlugunun zamanla azalmasinin
tiriinlerdeki kalinti profillerini dogrudan etkiledigini géstermektedir. Bu nedenle, drencher siireglerinde
cOzeltinin zaman icinde degisen pestisit konsantrasyonunun izlenmesi ve gerektiginde yeniden
ayarlanmasi, daha giivenilir ve tutarli bir uygulama i¢in onerilmektedir.

Anahtar kelimeler: Gida Giivenligi, Hasat Sonrasit Uygulama, Greyfurt, Limon, Fungisit
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Response of Sunflower (Helianthus Annuus L.) Plant to Drift Doses of
Tembotrione+Isoxadifen-Ethyl and 2-Ethylhexyl Ester+Florasulam Active Ingredients
Herbicides Used in Corn

Bekir Can Sarlcaml*, Unal Asav1

"Department of Plant Protection, Faculty of Agriculture, Tokat Gaziosanpaga University,

Tokat, Tiirkiye

*Corresponding author e-mail: unal.asav@gop.edu.tr

Abstract

Sunflower (Helianthus annuus L.) is a yellow-flowered agricultural crop belonging to the family
Asteraceae, cultivated for its seeds and oil. Owing to its 65—70% oil content, it is one of the most important
oilseed crops today. One of the factors affecting sunflower production is the damage caused by herbicide
drift from neighboring fields or gardens during herbicide application under windy conditions. This
phenomenon is known as herbicide drift. This study was conducted to investigate the potential injury
symptoms and yield effects on sunflower plants exposed to drift doses of the herbicides
Tembotrione+tlisoxadifen-ethyl and 2-Ethylhexyl ester+Florasulam, which are used in maize cultivation. In
the study, drift doses corresponding to 12.5%, 6.25%, 3.125%, and 1% of the recommended field doses of
these herbicides were applied. Phytotoxicity evaluations were performed based on visual assessment 7, 14,
and 28 days after application. Plants unaffected by herbicide exposure were rated as 0, while dead plants
were rated as 100. Compared with the control, a decrease in chlorophyll content was observed in all
herbicide treatments. In the Tembotrione~+Isoxadifen-ethyl treatment, yellowing of leaves, pronounced
whitening along veins, reduction in leaf blade size, formation of malformed leaves, and shortening of plant
height were observed at all doses except the control. In the 2-Ethylhexyl ester+Florasulam treatment, no
leaf yellowing was observed, but reduction in leaf blade size, malformed leaf formation, and height
shortening occurred. As the drift dose of the herbicides increased, the degree of phytotoxicity in sunflower
plants also increased. Therefore, it is crucial to take necessary precautions to prevent herbicide drift and
to ensure that herbicide applications are carried out in accordance with recommended guidelines.

Keywords: Sunflower, Drift, Herbicide, Phytotoxicity

Aycicegi (Helianthus annuus L.) Bitkisinin Misirda Kullanilan Tembotrione+Isoxadifen-
ethyl ve 2-Ethylhexyl ester+Florasulam Etkili Maddeli Herbisitlerin Siiriiklenme Dozlarina
TepKkisi

Ozet

Papatyagiller (Asteraceae) familyasindan ¢ekirdekleri ve yagi icin yetistirilen sart ¢igekli bir tarim
bitkisi olan aycicegi (Helianthus annuus L.), ihtiva ettigi yiizde 65-70lik yag orani nedeniyle giiniimiiziin
en onemli yag bitkilerinden biridir. Aygicegi iiretimini etkileyen faktorlerden biri de komsu tarlalarda veya
bahgelerde kullanilan herbisitin uygulanmasi sirasinda riizgdrin etkisiyle siiriiklenerek aygicegi bitkisine
zarar vermesidir. Bu olaya herbisit siiriiklenmesi denilmektedir. Bu ¢alisma, miswr bitkisinde kullanilan
Tembotrione+Isoxadifen-ethyl ve 2-Ethylhexyl ester+Florasulam etkili maddeli herbisitlerin stiriklenme
dozlarinda aygicegi bitkisinde olusturabilecegi zararlanma sekli ve verime etkisini arastirmak ftizere
yapimistir. Calismada, Tembotrione + 1soxadifen-ethyl ve 2-Ethylhexyl ester + Florasulam etken maddeli
herbisitlerin onerilen dozlarinin %12.5, %6.25, %3.125 ve %Il oramndaki siiriiklenme dozlar

kullaniimistir. Uygulama sonrasi herbisitlerin fitotoksisite degerlendirilmesinde; herbisit uygulamasindan
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7, 14 ve 28 giin sonra olmak iizere 3 farkli zamanda fitotoksisite degerlendirmeleri gozleme dayall
degerlendirme yontemine gore yapilnustir. Herbisitten etkilenmeyen bitkiler 0, dlen bitkiler 100 olarak
degerlendirilmistir. Kullanilan herbisitlerde kontrole gore klorofil miktarlarinda azalma goriilmektedir.
Tembotrione + Isoxadifen-ethyl uygulamasinda kontrol disindaki dozlarda yapraklarsa sararma,
damarlarda belirgin beyazlasma, yaprak ayasi kiigiilme, sekilsiz yaprak ayasi olusumu, boyda kisalma
qOriilmiistiir. 2-Ethylhexyl ester + Florasulam da ise yapraklarda sararma goriilmemis, yaprak ayasinda
kiiciilme, sekilsiz yaprak ayasi olusumu, boyda kisalma goriilmiistiir. Herbisitlerin siiriiklenme dozu
arttikca aygicegi bitkisinde olusan fitotoksisite de artmistir. Bu nedenle herbisit uygulamalarinda
stiriiklenmenin oniine gegilmesi icin gerekli onlemlerin alinmasi ve herbisit uygulamalarinin kurallara
uygun olarak yapilmasi onem arz etmektedir.

Anahtar kelimeler: Aycicek, Stiriiklenme, Herbisit, Fitotoksisite
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A Study on the Melon Fly (Myiopardalis pardalina Bigot) in Melon-Growing Regions of
Kyrgyzstan

¥
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Abstract

This study aimed to investigate the distribution of the melon fly (Myiopardalis pardalina Bigot) in
the melon-growing regions of Kyrgyzstan, specifically in Chui, Osh, and Jalal-Abad provinces, during
2025. The melon fly is a significant quarantine pest that causes serious damage and economic losses in
melon production. In the study, pheromone traps and yellow sticky traps were used to monitor adult
populations. A total of 11 experimental fields were selected: three in Chui, three in Osh, and five in Jalal-
Abad. The traps were installed at the end of June and inspected weekly until September. In addition, the
infestation rates in the same fields were examined twice during the growing season. As a result, presence
of M. pardalina was obtained in both the Chui and Jalal-Abad regions, while no pest occurrence was
detected in the Osh region. Although no adults were captured in the traps in Chui, characteristic damage
symptoms, larvae, and pupae of the pest were observed inside the fruits. Samples with infestation symptoms
from Chui and Jalal-Abad were brought to the laboratory and kept in containers. Adult flies emerged from
the samples collected from Nooken district of Jalal-Abad. Based on morphological and molecular analyses,
the specimens were identified as M. pardalina. The highest infestation rate was recorded in the Jalal-Abad
region, reaching approximately 30%. The findings revealed that the melon fly is present in Kyrgyzstan in
both the northern (Chui) and southern (Jalal-Abad) regions, with limited populations, and has the potential
to spread throughout the country. These results highlight the importance of continuous monitoring using
pheromone traps and the development of integrated pest management strategies against the melon fly in
Kyrgyzstan.

Keywords: Melon fly, Myiopardalis pardalina, Kyrgyzstan, pheromone traps, yellow sticky traps,
integrated pest management (IPM)

Kirgizistan’in Kavun Yetistiriciligi Yapilan Bolgelerinde Kavun Sinegi (Myiopardalis
pardalina Bigot) Uzerine Bir Arastirma

Ozet

Bu ¢aliyma, 2025 yilinda Kirgizistan'in kavun yetistiriciligi yapilan Ciiy, Os ve Calal-Abad
bolgelerinde kavun sineginin yayilis durumunu arastirmayr amaglamistir. Kavun sinegi (Myiopardalis
pardalina Bigot), kavun tiretiminde ciddi zararlara yol agan énemli bir karantina zararlisidir. Calismada
ergin popiilasyonlarin izlemek amaciyla feromon tuzaklart ve sart yapiskan tuzaklar kullamimistir. Ciiy
bolgesinde ii¢, Os bolgesinde ii¢ ve Calal-Abad bolgesinde bes kavun tarlasi olmak iizere toplam 11 deneme
alant se¢ilmistir. Tuzaklar Haziran ayi sonlarinda yerlestirilmis ve Eylil ayina kadar haftalik olarak
kontrol edilmistir. Ayrica, aymi arazilerde sezon icerisinde iki kez bulasiklik oranlart incelenmistir. Calisma
sonucunda, Cly ve Calal-4bad bélgelerinde M. pardalina’ya ait veriler elde edilmis olup, Os bslgesinde
ise zararliya rastlanmanugtir. Ciiy bélgesindeki tuzaklara ergin yakalanmamistir, ancak bazi meyvelerde

72



Turkic World Youth Agriculture Symposium (UGTAS-2025)
Tokat / Tiirkiye, November 27-28, 2025

zararliya ait delikler, larva ve pupa bulunmustur. Celal-Abad ve Ciiy bolgelerinden zararl delikleri olan
ornekler laboratuvara getirilerek kova icerisinde bekletilmis, Calal-Abad’in Nooken ilgesinden toplanan
orneklerden erginler elde edilmistir. Ornekler morfolojik ve molekiiler yontemler kullanilarak M. pardalina
oldugu belirlenmistir. Bulasiklik oranlarina bakildiginda ise, Calal-Abad bolgesinde en yiiksek bulasma
oram %30 olarak belirlenmistir. Elde edilen bulgular, kavun sineginin Kirgizistan 'da hem kuzeyde (Ctiy)
hem de giineyde (Calal-4bad) sinirli olarak mevcut oldugunu ve iilke genelinde yayilma potansiyeline sahip
oldugunu géstermigstir. Bu sonuglar, Kirgizistan’'da kavun sinegine karsi feromon tuzaklart kullanilarak
takip edilmesi ve entegre miicadelenin gelistirilmesi agisindan biiyiik 6nem tasimaktadir.

Anahtar kelimeler: Kavun sinegi, Myiopardalis pardalina, Kirgizistan, Feromon Tuzaklari, Sar1 Yapiskan
Tuzaklar, Entegre Miicadele
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EPIC: An Interdisciplinary High-School Model for Sustainable Agriculture and Food-
Waste Reduction within eTwinning/Erasmus+
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*Corresponding author e-mail: cagansimsek60@gmail.com

Abstract

EPIC proposes an interdisciplinary model that integrates sustainable agriculture and food-waste
reduction into high-school curricula through eTwinning/Erasmus+ collaboration. The aim is to enhance
students’ environmental literacy, data-informed decision making, and public communication while
producing implementable “School Canteen Food-Waste Action Plans.” Methods combine Project-Based
Learning, the Future Classroom Lab cycle (Explore—Interact-Create—Share), CLIL-based language tasks,
and mixed-school teams conducting fieldwork. Weekly measurements of canteen/household waste were
tabulated; chemistry/biology experiments examined decomposition/composting; geography mapped supply
chains; mathematics used ratio-percentage and charting to set measurable targets. Physics addressed cold-
chain efficiency and energy use; visual arts and music produced awareness materials (posters,
infographics, short jingles). Outputs include school-level action plans, 12+ digital artifacts, a teacher
guide, and monitoring templates; pre-post assessments indicate significant knowledge gains and improved
teamwork/intercultural communication. EPIC demonstrates a curriculum-aligned, measurable, and
scalable approach that translates environmental awareness into actionable school policies.

Keywords: Sustainability, Food Waste, Interdisciplinary learning, Pbl, Clil

EPIC: eTwinning/Erasmus+ Cercevesinde Siirdiiriilebilir Tarim ve Gida Israfi Azaltim
icin Disiplinlerarasi Lise Modeli

Ozet

EPIC projesi, eTwinning/Erasmus+ is birligiyle lise diizeyinde siirdiiriilebilir tarim ve gida israfi
azaltimi temalarini miifredatla biitiinlestiren disiplinlerarasi bir 6grenme modeli sunar. Calismanin amact,
ogrencilerin gevresel okuryazarlik, veri temelli karar verme ve kamusal iletisim becerilerini gelistirmek;
okullarda uygulanabilir “Kantin Gida Atig1 Azaltim Planlar” iiretmektir. Yontem olarak proje tabanh
ogrenme (PBL), Future Classroom Lab dongiisii (Kesfet—Etkilesim—Gelistir—Paylas), CLIL destekli dil
gorevleri ve karma okul takimlarvyla yiiriitiilen saha ¢calismalary kullanilmis; kantin/evsel atik miktarlari
haftalik olarak ol¢iiliip tablolastirilnug, kimya ve biyoloji deneyleriyle ayrisma/kompost siiregleri
incelenmis, cografyada tedarik zincirleri haritalanmis, matematikte oran-ylzde ve grafiklerle hedefler
belirlenmistir. Fizikte soguk zincir ve enerji verimliligi; gorsel sanatlar ve miizikte farkindalik afisleri,
infografikler ve kisa jingle lar iiretilmistiv. Ciktilar arasinda okul bazli eylem planlari, 12+ dijital tiriin,
ogretmen kilavuzu ve izleme sablonlar: yer almakta; on-son degerlendirmeler bilgi puanlarinda anlamh
artiglar ve takim ¢alismasi/kiiltiirlerarast iletisimde gelisme gostermektedir. Sonu¢ olarak EPIC,
miifredatla uyumlu, olciilebiliv ve dlgeklenebilir bir model olarak ¢evresel farkindaligi somut okul
politikalarina doniistiirmektedir.

Anahtar kelimeler: Siirdiiriilebilirlik, Gida Israfi, Disiplinleraras1 Ogrenme, Pbl, Clil

74



Turkic World Youth Agriculture Symposium (UGTAS-2025)
Tokat / Tiirkiye, November 27-28, 2025

Youth and Agriculture
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Abstract

Despite being one of humanity's oldest pursuits, agriculture is not receiving sufficient attention
today, especially among younger generations. Urbanization, a shift toward technology, and different career
choices are causing young people to move away from agriculture. However, agriculture has become more
critical than ever in the face of challenges such as a growing global population, climate change, and
drought. Modern agriculture is now supported by next-generation technologies such as drones, sensors,
smart irrigation systems, and artificial intelligence. Therefore, engaging young people in agriculture will
both increase productivity and provide sustainable environmental solutions. Despite Turkey's high
agricultural potential, it is failing to fully utilize this potential due to the migration of young people from
rural areas to urban areas. Involving young people in agriculture is crucial for digital agriculture
practices, smart farm systems, sustainable production projects, and the branding of local products. In
recent years, some young entrepreneurs have returned to rural areas and developed innovative production
models, demonstrating that agriculture is a profession of the future. Policies such as government support,
training programs, entrepreneurship grants, and rural technology centers are crucial for encouraging
young people into agriculture. Social media has also become a powerful tool for young farmers to share
information. Agriculture is not just a production activity; it's a movement to protect nature, promote healthy
living, and strengthen social sustainability. Ultimately, agriculture and youth are two concepts that should
not be separated. Active youth participation in agriculture plays a critical role in a safe and sustainable
society for the future. Because every young person who touches the soil also touches the future.

Keywords: Youth, Agriculture, Technology, Sustainability, Rural Development

Genclik ve Tarim
Ozet

Tarim, insanligin en eski ugraslarindan biri olmasina ragmen giiniimiizde ozellikle geng¢ kusaklar
tarafindan yeterince ilgi gormemektedir. Sehirlesme, teknolojiye yonelim ve farkli meslek tercihleri,
genglerin tarimdan uzaklasmasina neden olmaktadr. Oysa tarim, artan diinya niifusu, iklim degisikligi ve
kuraklik gibi sorunlar karsisinda her zamankinden daha kritik bir alan haline gelmistir. Modern tarim artik
drone, sensor, akilli sulama sistemleri ve yapay zekd gibi yeni nesil teknolojilerle desteklenmektedir. Bu
nedenle genclerin tarima yonelmesi hem iiretimde verimliligi artiracak hem de siirdiiriilebilir ¢evresel
¢oziimler sunacaktir. Tiirkiye, tarimsal potansiyeli yiiksek bir iilke olmasina ragmen kirsaldan kente gog
eden geng niifus nedeniyle bu potansiyelin tamanmindan yararlanamamaktadir. Genglerin tarima dahil
olmas,; dijital tarim uygulamalari, akilli ¢iftlik sistemleri, siirdiiriilebilir iiretim projeleri ve yerel iiriinlerin
markalasmasi agisindan biiyiik onem tasimaktadir. Son yillarda bazi geng girisimcilerin kirsala dénerek
yenilikgi Uretim modelleri gelistirmesi tarimin gelecegin mesleklerinden biri oldugunu gostermektedir.
Gengleri tarima yonlendirmek icin devlet destekleri, egitim programlari, girisimcilik hibeleri ve kirsal
teknoloji merkezleri gibi politikalar 6nemlidir. Sosyal medya da geng ¢ificilerin bilgi paylasimi icin giiclii
bir arag haline gelmistir. Tarim sadece bir iiretim faaliyeti degil; dogayr koruma, saglikli yasami
destekleme ve toplumsal siirdiiriilebilirligi giiclendirme hareketidir. Sonu¢ olarak tarum ve genclik
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birbirinden ayrilmamast gereken iki kavramdr. Gelecegin giivenli ve siirdiiriilebilir bir toplumunda
genglerin tarima aktif katilvm kritik bir rol oynamaktadir. Ciinkii topraga dokunan her geng, gelecege de
dokunur.

Anahtar kelimeler: Genglik, Tarim, Teknoloji, Siirdiiriilebilirlik, Kirsal Kalkinma
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Youth and Agriculture: The Guarantee of the Future
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Abstract

Agriculture remains a strategic sector in terms of food security, economic development, and
sustainability. However, the declining interest of young people in agriculture poses a risk to future
production and employment. This study aims to examine young people's perceptions, attitudes, and future
roles in agriculture.The research was conducted based on survey data obtained from young people
attending high school at the Batum Turkish School. Participants were asked questions about the definition
of agriculture, its future importance, young people's interest, desire to work in agriculture, and factors that
would make agriculture attractive. The data were evaluated using descriptive analysis methods. According
to the results, the vast majority of young people define agriculture as a “traditional and difficult
profession,” but they also acknowledge that agriculture will be a “very important” sector in the future.
The percentage of those considering working in agriculture is low, with most participants responding
‘unsure’ or “no.” Among the factors that would make agriculture attractive, government support and
incentives, high income opportunities, and technology-digitalization stood out. Areas of interest included
organic farming, urban farming, and agricultural technologies. Young people emphasized the
transformative role of technology and artificial intelligence in the future of agriculture and considered the
participation of young people critical in terms of sustainability and food security. The research revealed
that although young people have a high awareness of agriculture, they are reluctant to actively participate
in the sector. This situation poses a risk for the future of agriculture; education, awareness raising,
integration of technological innovations, and strengthening economic incentives are needed to increase
young people's interest. The convergence of youth and agriculture is considered the most important
guarantee for the future in terms of sustainable production and food security.

Keywords: Youth, Agriculture, Sustainability, Technology, Food Security

Genglik ve Tarim: Gelecegin Giivencesi
Ozet

Tarim, gida giivenligi, ekonomik kalkinma ve siirdiiriilebilirlik acisindan stratejik bir sektor olarak
onemini korumaktadir. Ancak genglerin tarima ilgisinin azalmasi, gelecekte iiretim ve istihdam agisindan
risk olusturmaktadr. Bu ¢alisma, genglerin tarima yonelik algilarini, tutumlarini ve gelecekteki rollerini
incelemeyi amaclamaktadwr. Arastirma, Batum TUrk Okulu’nda lise diizeyinde egitim géren genclerden
elde edilen anket verilerine dayali olarak yiiriitiillmiistiir. Katilimcilara tarimin tanimi, gelecekteki dnemi,
genclerin ilgisi, tarimda ¢alisma istegi ve tarumi cazip hale getirecek faktorler gibi sorular yéoneltilmistir.
Veriler betimsel analiz yonzemiyle degerlendirilmistir. Sonuglara gore genclerin blylk cogunlugu tarum
“geleneksel ve zor bir meslek” olarak tamimlamakla birlikte, tarimin gelecekte “cok dnemli” bir sektor
oldugunu kabul etmektedir. Tarimda ¢alismay: diigiinenlerin orant diigiik olup, ¢cogu katilimct “kararsiz”
veya “hayir” yaniti vermistir. Tarumi cazip hale getirecek faktorler arasinda devlet destekleri ve tesvikler,
yiiksek gelir imkam ve teknoloji- dijitallesme one ¢ikmuistir. Ilgi duyulan alanlar arasinda organik tarim,
sehir tarimi ve tarim teknolojileri dikkat cekmektedir. Gengler, tarimin geleceginde teknolojinin ve yapay
zekdamin dénitistiiriicii rolini vurgulamug, surdurilebilirlik ve gida giivenligi acisindan genclerin katilimin
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kritik gormiistiir. Arastirma, genglerin taruma yonelik farkindaliklarinin yiiksek olmasina ragmen, sektore
aktif katihm konusunda isteksiz olduklarmi ortaya koymugstur. Bu durum, tarmmin gelecegi icin risk
olusturmakta; genglerin ilgisini artirmak amaciyla egitim, bilinglendirme, teknolojik yeniliklerin
entegrasyonu ve ekonomik tegviklerin giiclendirilmesi gerekmektedir. Genglik ve tarimin bulugmasi,
surdiiriilebilir - tiretim ve gida giivenligi acisindan gelecegin  en oOnemli giivencesi olarak
degerlendirilmektedir.

Anahtar Kelimeler: Genglik, Tarim, Siirdiiriilebilirlik, Teknoloji, Gida Giivenligi
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Environmental Problems in Agriculture and Sustainable Solution Approaches
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Abstract

Agriculture plays a critical role in meeting the nutritional needs of the world's growing
population; however, uncontrolled and intensive agricultural activities lead to significant environmental
problems. Soil erosion, excessive use of fertilizers and pesticides, water pollution, and the loss of
biodiversity are among the primary problems facing modern agriculture. Injudicious irrigation practices
lead to soil salinization, while the intensive use of chemicals degrades soil structure and negatively
impacts environmental balance. Furthermore, the conversion of natural ecosystems to agricultural land
weakens the ecological structure, leading to the loss of habitat for many species. These problems reduce
agricultural productivity in the long term and threaten sustainable food safety. Sustainable agricultural
methods are crucial in reducing these environmental impacts. Modern irrigation techniques such as drip
irrigation increase water use efficiency, while organic fertilization and biological control methods reduce
chemical dependency. Soil analysis and tailored fertilizer application to specific needs both optimize
production and reduce environmental pressure. Furthermore, crop rotation contributes to soil fallowing
and nutrient balance. Ultimately, mitigating the negative environmental impacts of agriculture is possible
through the adoption of sustainable methods. This approach will contribute to both the preservation of
ecosystems and the provision of a safe production environment for future generations.

Keywords: Sustainability, Agriculture, Environment, Land

Tarimda Cevre Sorunlan ve Siirdiiriilebilir Coziim Yaklasimlari

Ozet

Tarim, diinya genelinde artan niifusun besin ihtiyacin karsilamada kritik bir rol oynamaktadir;
ancak kontrolsiiz ve yogun tarimsal faaliyetler 6nemli cevresel sorunlara yol agmaktadir. Toprak erozyonu,
asirt giibre ve pestisit kullanimi, su kirliligi ve biyolojik ¢esitliligin azalmasi modern tarumn karst karsiya
oldugu baslica sorunlardandwr.Bilingsiz sulama uygulamalar: toprak tuzlanmasina neden olurken,
kimyasallarin yogun kullanimi hem toprak yapisint bozmakta hem de ¢evresel dengeleri olumsuz yonde
etkilemektedir. Ayrica dogal ekosistemlerin tarim alamina doniistiiriilmesi, bir¢ok canl tiiriiniin yasam
alanlarimi kaybetmesine yol agarak ekolojik yapryr zayiflatmaktadir. Bu sorunlar, uzun vadede hem
tarimsal verimliligi azaltmakta hem de siirdiiriilebilir gida giivenligini tehdit etmektedir. S6z konusu
cevresel etkilerin azaltilmasinda stirdiiriilebilir tarim yontemlerinin onemi biiyiiktiir. Damla sulama gibi
modern sulama teknikleri su kullanmim verimliligini artirirken, organik giibreleme ve biyolojik micadele
yontemleri kimyasal bagimliligint azaltmaktadir. Toprak analizi ile ihtiyaca yonelik giibre uygulamalart
hem tiretimi optimize etmekte hem de ¢evre tizerindeki baskiyr azaltmaktadir. Dijital tarum teknolojilerinin
kullanmimi ise kaynak kullanimini azaltarak daha verimli ve ¢evre dostu bir iiretim siireci sunmaktadir.
Sonu¢ olarak tarimin ¢evre iizerindeki olumsuz etkilerini azaltmak, siirdiiriilebilir yontemlerin
benimsenmesi ile miimkiindiir. Bu yaklagim hem ekosistemlerin korunmasina hem de gelecek nesiller igin
giivenli tiretim ortami saglanmasina katki sunacaktir.

Anahtar kelimeler: Siirdiiriilebilirlik, Tarim, Cevre, Toprak
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Plant Protection Applications in Digital Agriculture: Image Processing-Based Early Disease
Diagnosis Systems

Tayfur Unal'", Yasin Ugur!
! Sehit Ismail Cem Yakinlar Vocational and Technical Anatolian High School, 42550, Konya, Tiirkiye
*Corresponding author e-mail: tayfurunal. 45@gmail.com
Abstract

The loss of crop yields in agricultural production is mostly due to the late diagnosis of diseases in
plants. The application of digital agriculture, with special emphasis on image processing techniques,
holds promising outcomes for the early treatment of problems, including diseases in plants. The current
study presents an overview of different image processing-based solutions designed for the early diagnosis
of diseases in plants from the available literature. The outcomes from the literature survey reveal that
artificial intelligence algorithms, especially the Convolutional Neural Network (CNN) model, are highly
accurate but face problems with variations in the field conditions of crops. The application of
hyperspectral imaging techniques, along with the help of unmanned aerial vehicles, has also shown
promising outcomes in the diagnosis of diseases in crops, but the limitation of high-cost hardware is a
problem envisaged with these solutions. The proposed system presented in the current study will be
developed with the inclusion of segmentation, classification, the Plant Village dataset, and transfer
learning, with eventual adaptation to the local or real field conditions. The image processing-based
solution for the early diagnosis of diseases in plants, presented in the current study, is clearly one of the
most promising techniques for successful sustainable protection of plants within the context of the
application of digital agriculture techniques.

Keywords: Digital agriculture, plant diseases, image processing, deep learning, early diagnosis

Dijital Tarimda Bitki Koruma Uygulamalari: Goriintii isleme Tabanl Erken Hastalik
Teshis Sistemleri

Ozet

Tarimsal tiretimdeki iiriin verim kaywplarimin biiyiik bir kismi, bitki hastaliklarimin geg teshis
edilmesinden kaynaklanmaktadir. Dijital tarim uygulamalar, ozellikle goriintii isleme tekniklerine
yapilan vurgu sayesinde, bitkilerdeki hastaliklar da dahil olmak iizere ¢esitli sorunlarin erken donemde
tespit edilmesi agisindan umut verici sonuglar ortaya koymaktadr. Bu ¢calisma, literatiirde yer alan bitki
hastaliklarimin erken teshisine yonelik farkly goriintii isleme tabanli ¢oziimleri genel bir bakisla ele
almaktadir. Literatiir taramas: sonuglari, yapay zekd algoritmalarimin ozellikle Evrigimli Sinir Ag
(CNN) modelinin yiiksek dogruluk oranina sahip oldugunu, ancak tarla kosullarindaki degiskenlikler
karsisinda performans sorunlart yasadigini gostermektedir. Hiperspektral goriintiileme tekniklerinin,
insansiz hava araglariyla (IHA) birlikte kullanilmas: da bitki hastaliklarimin tespitinde umut verici
sonuglar ortaya koymustur; ancak yiiksek donanmim maliyetleri bu ¢oziimlerin uygulanabilivligini
stmrlayan  bir unsur olarak o6ne c¢ikmaktadwr. Bu c¢alismada oOnerilen sistem, segmentasyon,
stmiflandirma, Plant Village veri seti ve transfer 6grenme bilesenlerini icerecek sekilde gelistirilecek ve
nihayetinde yerel veya gercek tarla kosullarina uyarlanacaktir. Sunulan bu goriintii isleme tabanli erken
hastalik teshis ¢oziimii, dijital tarim tekniklerinin uygulanmasi baglaminda bitkilerin siirdiiriilebilir
korunmast i¢in en umut verici yaklasimlardan biri olarak one ¢cikmaktadir.

Anahtar kelimeler: Dijital Tarim, Bitki Hastaliklar1, Gorintii Isleme, Derin Ogrenme, Erken Tesh
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Sustainable Agriculture
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Abstract

Sustainable agriculture has become a fundamental necessity for ensuring humanity's food safety in
the face of rapidly increasing global populations, climate change, natural resource depletion, and
environmental degradation. Agricultural production has been central to economic and social life since the
dawn of humanity, but the modernization process has placed significant pressure on the environment.
Factors such as industrialization, the use of chemical fertilizers, inappropriate irrigation technigues, and
deforestation have reduced soil fertility and disrupted ecological balances. This demonstrates the long-
term unsustainability of production-oriented agricultural systems, emphasizing the need for a balanced
production approach that is compatible with nature.Sustainable agriculture is a holistic approach that aims
not only for productivity but also for environmental protection, rational use of natural resources, rural
development, and social well-being. The production process is planned with consideration for nature's
regenerative capacity. In this context, sustainable agriculture is a balanced production model
encompassing ecological, economic, and social dimensions.Turkiye, with its diverse climate, rich soil
structure, and biodiversity, has significant potential for sustainable agriculture. While support programs
implemented by the Ministry of Agriculture and Forestry contribute to developing this potential, farmer
training, increased financial support, and expanded awareness-raising efforts are needed. Strengthening
local markets also contributes to sustainable production by strengthening the producer-consumer bond.
Ultimately, sustainable agriculture is not only an environmental imperative but also an economic and social
necessity. Protecting Tirkiye's agricultural potential is only possible through innovative, long-term
production models that are compatible with nature. Sustainable agriculture is one of the most concrete
ways to leave a livable world for future generations.

Keywords: Sustainable Agriculture, Organic Agriculture, Natural Resources, Climate Change,
Agricultural Production
Siirdiiriilebilir Tarim

Ozet

Stirdiiriilebilir tarim, giiniimiizde hizla artan diinya niifusu, iklim degisikligi, dogal kaynaklarin
tikenmesi ve gevresel bozulmalar karsisinda insanhigin gida giivenligini saglayabilmek icin temel bir
gereklilik haline gelmistir. Tarimsal tiretim, insanligin varolusundan bu yana ekonomik ve toplumsal
yasamin merkezinde yer almig, ancak modernlesme siireciyle birlikte ¢evre iizerinde onemli baskilar
olusturmustur. Sanayilesme, kimyasal giibre kullanimi, bilingsiz sulama teknikleri ve ormansizlasma gibi
etkenler, toprak verimliligini azaltmis ve ekolojik dengeleri bozmustur. Bu durum, tiretim odakll tarim
sistemlerinin uzun vadede suUrdiiriilemez oldugunu géstererek doga ile uyumlu, dengeli bir iiretim
anlayisimin gerekliligini ortaya koymustur. Strdiiriilebilir tarim, yalnmizca verimliligi degil, ¢evrenin
korunmasini, dogal kaynaklarin akilct kullanimimi, kirsal kalkinmayr ve toplumsal refaht hedefleyen
biitiinciil bir yaklasimdir. Uretim siireci, doganin yenilenme kapasitesi dikkate alinarak planlanir. Bu
dogrultuda siirdiiriilebilir tarim; ekolojik, ekonomik ve sosyal boyutlart olan dengeli bir iiretim modelidir.
Tiirkiye, sahip oldugu iklim cesitliligi, zengin toprak yapisi ve biyolojik ¢esitlilik ile siirdiiriilebilir tarim
acisindan onemli bir potansiyele sahiptir. Tarim ve Orman Bakanligi tarafindan yiiriitiilen destekleme
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programlart bu potansiyelin gelistirilmesine katki saglasa da cificilerin egitimi, finansal desteklerin
gliclendirilmesi ve bilin¢lendirme ¢alismalarimin yayginlastirilmas: gerekmektedir. Yerel pazarlarin
guclendirilmesi de Uretici-tiketici bagini saglamlagtirarak siirdiiriilebilir tiretime katki sunmaktadir. Sonug
olarak surdurulebilir tarum, cevresel bir zorunluluk olmamin otesinde ekonomik ve toplumsal bir
gerekliliktiv. Tiirkiye nin tarimsal potansiyelinin korunmasi, ancak doga ile uyumlu, yenilik¢i ve uzun
vadeli itiretim modelleri ile miimkiindiir. Siirdiiriilebilir tarim, gelecek kusaklara yasanabilir bir diinya
birakmanin en somut yollarindan biridir.

Anahtar kelimeler: Siirdiiriilebilir Tarim, Organik Tarim, Dogal Kaynaklar, iklim Degisikligi, Tarimsal
Uretim
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Abstract

Today, increasing urbanization, digitalization, and lifestyle changes limit individuals’ interaction
with nature and weaken especially younger generations’ connection to agricultural production processes.
This situation creates a significant learning gap in terms of agricultural biodiversity, ecosystem balance,
and awareness of sustainable production. This study aims to examine the effects of a nature-based STEM
education practice on students’ awareness of agricultural biodiversity and consciousness of sustainable
farming. The research was conducted with 5th-grade students studying at a public middle school in the
Black Sea Region. Designed with a phenomenological pattern, the study engaged students in observing
plant species in the school garden, classifying them using digital identification applications (e.g., PlantNet),
and creating informational cards to build a nature-based learning area. Throughout the process, students
experienced the STEM cycle by following the steps of observation, data collection, classification, and
design. Student opinions obtained during the process were analyzed through content analysis, and three
themes emerged: (1) strengthening emotional bonds with nature, (2) gaining awareness of the role of plants
in the ecosystem, and (3) developing a sense of responsibility toward agricultural production processes.
The findings indicate that nature-based STEM practices help young individuals comprehend the
relationship between environment and agriculture, foster conservation awareness regarding local plant
diversity, and reveal the contribution of digital tools to a sustainable production mindset. In conclusion,
nature-based STEM education offers an innovative contribution to sustainability education by enabling
students to approach agricultural production within the integrity of science, technology, and the
environment.

Keywords: STEM Education, Sustainable Agriculture, Biodiversity, Nature-Based Learning, Science
Education

Doga Tabanh STEM Yaklasimiyla Genglerde Siirdiiriilebilir Tarim ve Biyocesitlilik
Bilincinin Gelistirilmesi

Ozet

Giintimiizde artan kentlesme, dijitallesme ve yasam bi¢imi degigimleri, bireylerin dogayla olan
etkilesimini sumirlamakta ve ozellikle gen¢ kusaklarin tarimsal iiretim siiregleriyle baglantisini
zayiflatmaktadw. Bu durum, tarimsal biyocgesitlilik, ekosistem dengesi ve siirdiiriilebilir tiretim bilinci
acisindan onemli bir ogrenme agigi yaratmaktadw:. Bu arastirma, doga temelli bir STEM egitimi
uygulamasimin genglerde tarimsal biyogesitlilik farkindaligi ve siirdiiriilebilir tarum bilinci tizerindeki
etkilerini incelemeyi amaglamaktadir. Arastirma, Karadeniz Bolgesi 'ndeki bir deviet ortaokulunda ogrenim
goren 5. sinif ogrencileriyle yiiriitiilmiistiiv. Fenomenolojik desenle tasarlanan ¢alismada 6grenciler, okul
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bahgesindeki bitki tiirlerini gozlemleyip dijital tanima uygulamalariyla (6rnegin PlantNet) siniflandirmus,
ardindan tamtim kartlar tasarlayarak doga temelli bir ogrenme alani olusturmustur. Siire¢ boyunca
ogrenciler gozlem, veri toplama, siniflandirma ve tasarim basamaklarini izleyerek STEM déngiisiinii
deneyimlemistir. Elde edilen ogrenci gériisleri icerik analiziyle degerlendirilmis ve ii¢c tema ortaya
ctkmugtir: (1) dogaya yénelik duygusal bagin giiclenmesi, (2) bitkilerin ekosistemdeki roliine iliskin
farkindalik kazanimi ve (3) tarimsal tiretim stireglerine yonelik sorumluluk bilinci. Bulgular, doga tabanli
STEM uygulamalarinin genglerde ¢evre ve tarim arasindaki iligkiyi kavramalarin sagladigimi, yerel bitki
cesitliligine yonelik koruma bilinci gelistivdigini ve dijital araglarin sirdiiriilebilir iiretim anlayisina
katkida bulundugunu géstermektedir. Sonug olarak, doga temelli STEM egitimi; genglerin tarimsal iiretimi
bilim, teknoloji ve ¢evre biitiinliigii icinde ele almalarim saglayarak siirdiiviilebilirlik egitimine yenilik¢i bir
katki sunmaktadr.

Anahtar kelimeler: STEM Egitimi, Siirdiiriilebilir Tarim, Biyogesitlilik, Doga Temelli Ogrenme, Fen
Egitimi
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Comparison of Local Flax Varieties in Terms of Morphological and Agricultural
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Abstract

Flax is an important annual industrial crop with two distinct forms, used for both fiber and oil
production. The tall, upper-branched forms with strong fibers are cultivated for fiber production, while the
shorter, lower-branched forms are grown for oil production. In Tiirkiye, seven flax cultivars (Karakiz,
Beyaz Gelin, Sart Dane, Yilmaz, Efe 35, Cemre 35, and OS22L.U02) have been developed and certified as
domestic seed cultivars over the past five years. Among these, Karakiz, Beyaz Gelin, Sart Dane, and
0S221L.U02 are classified as oil-type cultivars, while Yilmaz, Efe 35, and Cemre 35 are classified as fiber-
type cultivars. Although the Milas and Sari-85 genotypes are widely used in scientific research in Turkiye
and are often referred to as registered cultivars, they are, in fact, populations rather than certified cultivars.
According to the flax registration reports published by the Variety Registration and Seed Certification
Center, oil-type flax cultivars have an oil content of 30-35% and a seed yield of 90-100 kg da™, whereas
fiber-type flax cultivars have a fiber content of 25-30% and a fiber yield ranging from 150 to 300 kg da™.
The reports indicate that, in terms of agricultural characteristics, Beyaz Gelin stands out among the oil-
type flax cultivars, while Yilmaz is the leading variety among the fiber-type flax cultivars. However, to
determine the stability of the agricultural and technological characteristics of the newly developed flax
cultivars, further studies under different ecological conditions and across multiple years are needed.

Keywords: Flax, Local Varieties, Seed Yield, Oil Content

Yerel Keten Cesitlerinin Morfolojik ve Tarimsal Ozellikler Acisindan Karsilastirilmasi
Ozet

Keten iki farkl forma sahip olan, lif ve yag iiretiminde kullanilan tek yillik 6nemli bir endiistri
bitkisidir. Uzun boylu, iist kisimlardan dallanan ve giiclii liflere sahip formlar lif iiretimi amaciyla, daha
kisa boylu ve alt kisumlardan dallanan formlar ise yag iiretimi amaciyla yetistirilmektedir. Ulkemizde son
bes yil icerisinde gelistirilen ve yerli tohumluk olarak sertifikalandirilan yedi adet keten ¢esidi (Karakiz,
Beyaz Gelin, Sari Dane, Yilmaz, Efe 35, Cemre 35 ve OS22LU02) bulunmaktadir. Bu ¢esitlerden Karakiz,
Beyaz Gelin, Sart Dane ve OS22LUO02 yaghk, Yilmaz, Efe 35 ve Cemre 35 ise liflik olarak tescil edilmistir.
Her ne kadar ulkemizde bilimsel arastirmalarda yaygin olarak kullanilan Milas ve Sari-85 genotipleri
tescilli ¢esitler olarak bilinse de aslinda bu genotipler birer popiilasyondur. Tohumluk Tescil ve
Sertifikasyon Merkez Miidiirliigii tarafindan yayimlanan keten tescil raporlarina gore, yaghk keten
cesitlerinde yag orani %30-35, tohum verimi ise 90-100 kg/da arasinda, liflik keten ¢esitlerinde ise lif oran
%25-30, lif verimi 150-300 kg/da arasinda degismektedir. Raporlara gore, tarimsal ozellikler bakimindan
yaghk keten cesitleri arasinda Beyaz Gelin, liflik keten cesitleri arasinda ise Yilmaz ¢esidi on plana
¢ctkmaktadwr. Bununla birlikte, gelistirilen yeni keten cesitlerinin tarimsal ve teknolojik ozelliklerinin
stabilitesinin belirlenebilmesi amaciyla, farkl ekolojik kosullar ve yillarda yiiriitiilecek calismalara ihtiyag
duyulmaktadir.

Anahtar kelimeler: Keten, Yerel Cesitler, Tohum Verimi, Yag Oram
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Fruit Supply Status for the Fruit Juice Industry in Tokat and Surrounding Provinces

Ersin Yﬁcell*, Hakan Karadagl, Hakan Polatci!
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*Corresponding author email: ersinyucell55@gmail.com
Abstract

Agriculture and agro-based industries are a prominent industry that forms Tiirkiye's economic
structure. The productive fruit and fruit juice sector, with its high potential, makes a significant contribution
to the national economy. With a total annual fruit production of 22 million tons, Tiirkiye accounts for
approximately 3% of the global market and ranks 5th globally. The country's agro-ecological advantages
have enabled it to achieve global leadership in specific product types that meet the critical standards for
industrial processing. These achievements, particularly in apricot production (Ist in the world),
watermelon production (2nd), sour cherry, tomato, and apple production (3rd), and peach production (4th),
confirm the production of a robust raw material for the fruit juice industry. This study focuses on the
provinces of Tokat, Amasya, and Samsun, which are significant production bases for Turkish fruit
cultivation. Thanks to favorable ecological conditions and a unified structure, this region has achieved a
total fruit production volume of 480,497 tons, a significant milestone. Regional production pattern planning
indicates that varieties such as hazelnuts, cherries, apples, grapes, peaches, and sour cherries, which
dominate both in terms of production area and quantity, also possess high economic value as inputs for
industry (fruit juice, concentrates, drying, etc.). The primary objective of this program is to evaluate these
small fruit varieties cultivated in the provinces of Tokat, Amasya, and Samsun within the existing industrial
sector, analyzing their potential and characteristic data parameters. The study will examine the policy
opportunities for converting production into value-added and the fruit-based industry's place in the raw
material supply chain.

Keywords: Fruit juice, Tokat, Agriculture, Agriculture-Based Industry

Tokat ve Cevre illerde Meyve Suyu Sanayisine Yonelik Meyve Temini Durumu

Ozet

Tarim ve tarima dayali sanayi, Tiirkiye'nin ekonomik yapisinda stratejik bir bilesen olarak éne
ctkmaktadr. Bu baglamda, meyve ve meyve suyu sektorii, sahip oldugu yiiksek potansiyel ile ulusal
ekonomiye onemli katkilar sunmaktadir. Tiirkiye, yillik 22 milyon tonu asan toplam meyve iiretimi ile diinya
pazarimn yaklasik %3'iinii karsilamakta ve global siralamada 5. sirada yer almaktadir. Ulkenin agro-
ekolojik tistiinliikleri, endiistriyel isleme icin kritik oneme sahip spesifik meyve tiirlerinde kiiresel liderlige
dontismiistiiv. Bilhassa kayisi iiretiminde (diinyada 1.), karpuz iiretiminde (2.), visne, domates ve elma
tiretiminde (3.) ve seftali tiretiminde (4.) elde edilen siralamalar, meyve suyu sanayisi icin gii¢lii bir
hammadde altyapisinin varligim teyit etmektedir. Bu ¢alisma, Tiirkiye meyveciliginde énemli bir iiretim
havzasi olan Tokat, Amasya ve Samsun illerine odaklanmaktadwr. Uygun ekolojik kosullar: ve cografi yapust
sayesinde bu bolge, 480.497 tonluk dikkate deger bir toplam meyve tiretim hacmine ulasmigtir. Bélgesel
tiretim desenleri incelendiginde, findik, kiraz, elma, iiziim, seftali ve visne gibi hem tiretim alani hem de
miktar bakimindan dominant olan tiirlerin, aym zamanda sanayi (meyve suyu, konsantre, kurutma vb.)
girdisi olarak yiiksek ekonomik degere sahip oldugu gériilmektedir. Bu arastirmanin temel amaci, Tokat ve
cevresindeki Amasya ve Samsun illerinde yetistirilen bu baslica meyve tiirlerinin mevcut sanayi sektoriinde
degerlendirilme kosullarini, potansiyelini ve karsilasilan kisitlart bilimsel veriler 15181nda analiz etmektir.
Calisma, bolgesel tarimsal iiretimin katma degere doniistiiriilme imkanlarini ve meyveye dayali sanayinin
hammadde tedarik zincirindeki yerini inceleyecektir.

Anahtar Kelimeler: Meyve suyu, Tokat, Tarim, Tarima Dayal1 Sanayi
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A Sustainable Approach to Mulch Films
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Abstract

The degradation of the LDPE/LLDPE components found in conventional plastic mulch films widely
used in agriculture, resulting in microplastic residues in the soil, adversely affects both soil structure and
plant development. Consequently, the products formed under these conditions negatively impact both
human health and the ecosystem. In this study, to develop a sustainable solution to this issue, a bioplastic
mulch film was produced using mandarin peel and tea waste.Three experimental setups were prepared to
test the materials. The first setup was the control setup, in which an LDPE mulch film was used. In the
second one, used mulch produced from mandarin peels and in the third one used mulch made from tea
residues. These opaque bioplastic films were applied to identical grasses under equal soil, light, and water
conditions, covering the soil around each grass. After one month of observations, the least amount of
unwanted plant growth occurred in the setup with the tea residue based mulch film. This film also acted as
a natural fertilizer, supporting healthy grass growth. In contrast, the LDPE film began to break apart, mix
with the soil, and negatively affect soil quality. The grasses surrounded by mandarin peel and tea-based
films were found to be more vibrant and healthier than before. Overall, mulch films produced from
mandarin peels and tea residues offer an eco-friendly and sustainable alternative to traditional plastic
mulch films. Their usages supports soil health, improves plant development, and provides a cost-effective
option for sustainable agriculture.

Keywords: Bioplastic, Mulch, Sustainability, Productivity

Malg Filmlere Siirdiiriilebilir Bir Yaklasim
Ozet

Tarimda yaygin olarak kullamlan geleneksel plastik malg filmlerinin icerdigi LDPE/LLDPE
bilesenlerinin par¢alanarak toprakta mikroplastik kalintilar olusturmasi hem toprak yapisini hem de bitki
gelisimini olumsuz yonde etkilemektedir. Bu durum sonucunda ortaya ¢ikan tiriinler hem insan saghgini
hem de ekosistemi olumsuz etkilemektedir. Bu calismada soz konusu soruna siirdiiriilebilir bir ¢oziim
gelistirmek amaciyla, mandalina kabugu ve ¢ay posast kullanilarak biyoplastik bir malg film iiretilmigtir.
Hammaddelerin testi icin 3 deney diizenegi hazirlanmistir. 1. diizenek kontrol diizenegi olup LDPE malg
film kullamlmistir. 2. diizenekte mandalina kabugundan yapilmis malg film, 3. diizenekte de ¢ay posasindan
yapilmis malg kullamilmistir. Bu filmler nisasta bazli biyoplastik olup, opak yapidadir. Hazirlanan malg
filmler 6zdes ¢imler tizerinde test edilmistir. Toprak, 151k ve su miktarlart esit olan 3 diizenege malg filmleri
cimlerin disinda kalan topragi ortecek bicimde serilmis ve gozlemlenmeye baslanmustir. 1 ay siiren
gozlemler sonucunda ¢imlerin ¢cevresinde zararly bitki olusumu en az ¢ay posast icerikli malg film serili
diizenekte olup aymi zamanda bu malg filmin toprakta giibre gérevi gériip ¢imlerin gelisimine katk
sagladigi goriilmiistiir. LDPE icerikli malg filmin ise par¢alanmaya basladigi, toprakla karistigi ve toprak
yapisina zarar verdigi goriilmiistiiv. Ayrica mandalina kabugu ve ¢ay posast icerikli malg filmlerin
cevresinde bulundugu ¢imlerin 1 ay dncesine gore daha canli ve saghkll oldugu fark edilmistir. Sonug
olarak geleneksel LLDPE/LDPE malg filmler yerine; kullanildigi sektérde ortaya c¢ikan, atiklar
degerlendirilmeyen mandalina kabugu ve ¢ay posasindan tiretilen malg filmlerin hem ekosistem hem de
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suirdiiriilebilir tarima katkisi oldugu tespit edilmistiv. Kullanimimin yayilmasi tarimda siirdiiriilebilir bir
yaklagim olarak toprak ve iiriin verimliligine yardimci olacaktir. Ayrica atik hammaddelerden iiretilen bu
malg filmler ekonomik olarak da daha tercih edilebilir.

Anahtar Kelimeler: Biyoplastik, Malg, Siirdiiriilebilirlik, Verimlilik
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Rangeland Management under Drought Conditions: Ecological and Practical Approaches
to Enhance Resilience

Unal Burak Petanoglu!, Giirkan Demirkol*"
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*Corresponding author e-mail: gurkan.demirkol@gop.edu.tr

Abstract

Drought is one of the most significant climate-induced stress factors threatening the sustainability
of rangeland ecosystems. Rising temperatures, reduced precipitation, and irregular rainfall patterns
decrease plant productivity and disturb ecological balance through increased grazing pressure. Under
such conditions, the competitive dynamics among plant species shift, leading deep-rooted and drought-
tolerant species to become dominant. Over time, this transformation alters the botanical composition of
rangelands and affects forage quality. Management strategies designed to cope with drought should aim
not only to enhance productivity but also to maintain ecological resilience. In this regard, adaptive grazing,
rotational resting, re-establishment of drought-tolerant native species, reduced soil disturbance, and soil
moisture enhancement through organic matter applications are among the key practices. Moreover, remote
sensing technologies and soil moisture sensors integrated into digital monitoring systems offer important
opportunities for early detection of drought and timely management decisions. Such approaches not only
reduce fluctuations in rangeland productivity but also contribute to the preservation of plant diversity and
soil carbon sequestration. In conclusion, rangeland management under drought conditions should be
addressed through a holistic framework that prioritizes the continuity of ecosystem services rather than a
purely production-oriented perspective. Integrating local climate data, species selection, and grazing
management will form the foundation of sustainable and climate-resilient rangeland systems in the future.

Keywords: Abiotic stress, Global climate change, Rangeland management.

Kuraklik Kosullarinda Mera Yonetimi: Dayaniklihigi Artirmaya Yonelik Ekolojik ve
Uygulamah Yaklasimlar

Ozet

Kuraklik, mera ekosistemlerinin siirekliligini tehdit eden en onemli iklim kaynakli stres
faktorlerinden biridir. Artan sicakliklar, azalan yagis miktari ve yagislarin diizensizlesmesi; hem bitkisel
tiretkenligin azalmasina hem de otlatma baskisimin artmasiyla ekosistem dengesinin bozulmasina yol
acmaktadir. Bu stiregte bitki tiirleri arasindaki rekabet diizeni degismekte, derin koklii ve suyu daha verimli
kullanan tiirler ekosistemde on plana ¢ikmaktadr. Zamanla bu durum, mera bitki kompozisyonunun ve yem
kalitesinin farklilasmasina neden olmaktadwr. Kuraklhikla miicadelede izlenecek yonetim stratejileri
yalmizca verim artisimi  hedeflememeli, aymi zamanda ekosistemin dayanikliligini  korumayr da
amaglamalidir. Bu kapsamda, uyarlanabilir otlatma, doniisiimlii dinlendirme, kurakliga dayanikly yerli
tiirlerin yeniden tesis edilmesi, yiizey toprak islemesinin azaltilmast ve organik madde uygulamalariyla
toprak neminin desteklenmesi gibi yontemler énem kazanmaktadir. Bunun yanminda, uzaktan algilama ve
toprak nem sensorleri ile desteklenen dijital izleme sistemleri, kurak donemlerin erken tespiti ve yonetim
kararlarimin zamanminda alinmast agisindan biiyiik bir avantaj saglamaktadir. Bu tiir teknolojik yaklagimlar,
mera verimindeki dalgalanmalari azaltirken bitkisel c¢esitliligin  korunmasina ve toprakta karbon
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depolanmasinin stirdiiriilmesine de katki sunmaktadir. Sonug olarak, kuraklik kosullarinda mera yonetimi
yalnizea tiretim merkezli bir bakis acisiyla degil, ekosistem hizmetlerinin devamliligin esas alan bitinciil
bir anlayisla ele alinmalidir. Yerel iklim verilerinin, uygun tiir segiminin ve otlatma planlamasinin birlikte
degerlendirildigi entegre sistemler, gelecekte iklim degisikligine uyumlu ve siirdiiriilebilir mera

yonetiminin temelini olusturacaktir.

Anahtar kelimeler: Abiyotik Stres, Kiresel iklim Degisikligi, Mera Amenajmani.
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Identification of Late-Flowering Genotypes within the Seed-Propagated Apricot (Prunus
armeniaca L.) Population in Ceti-Ogiiz District, Kyrgyzstan

Rahat Zhunushoval*, Mederbek Zhaanbaev 1

1Departrnent of Horticulture and Agronomy, Faculty of Agriculture, Kyrgyz-Turkish Manas
University, 720038, Bishkek, Kyrgyzstan
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Abstract

The apricot (Prunus armeniaca L.), a temperate fruit species, is known to originate from Central
Asia. This study aimed to determine some phenological characteristics in apricots that naturally grow from
seeds in the Ceti-Okiiz District of Issyk-Kul Province, Kyrgyzstan, in 2025. The study area is located at an
altitude of 1700 meters, and a total of 21 late-flowering trees were marked and phenological observations
were made on an area of 370 decares. The observations included the date of bud burst, first flowering, full
flowering, end of flowering, and flowering period. According to the research results, the bud burst date was
determined to be between April 6 (ZHO-1, ZHO-2, ZHO-8, ZHO-11, ZHO-16, ZHO-17) and April 18 (ZHO-
15). The first flowering date was determined to be between April 18 (ZHO-1) and April 29 (ZHO-15). In
terms of full flowering date, it was recorded between April 23 (ZHO-11) and May 6 (ZHO-15), and in terms
of end of flowering, between April 29 (ZHO-11) and May 14 (ZHO-18). The shortest flowering period was
observed in the ZHO-9 genotype at 8 days, while the longest flowering period was observed in the ZHO-
18 genotype at 17 days. The overall average flowering period was calculated as 12 days.

Keywords: Kyrgyzstan, Apricot, Prunus armeniaca L., Late Flowering

Kirgizistan’in Ceti-Ogiiz Ilcesi’nde Tohumdan Yetisen Kayis1 (Prunus armeniaca L.)
Popiilasyonu I¢erisinden Gec Ciceklenen Genotiplerin Belirlenmesi

Ozet

Ihiman bir meyve tirii olan kayisimin (Prunus armeniaca L.) anavatani Orta Asya olarak
bilinmektedir. Bu ¢alisma 2025 yilinda Kirgizistan i Issik-Gol Ili, Ceti-Okiiz Ilgesi’'nde tohumdan dogal
olarak yetisen kayisilarda bazi fenolojik ozellikleri belirlenmeye ¢alisiimigti: Calisma yapilan alanin
rakimi 1700 metre olup, toplamda 370 dekar alandan geg ¢igeklenen 21 agag isaretlenmistir ve fenolojik
gozlem yapilmistir. Gozlemde tomurcuk patlama tarihi, ilk ¢iceklenme, tam ¢iceklenme, giceklenme sonu ve
ciceklenme stiresi belirlenmigtir. Aragtirma sonucuna gore tomurcuk patlama tarihi 6 Nisan (ZHO-1, ZHO-
2, ZHO-8, ZHO-11, ZHO-16, ZHO-17) ile 18 Nisan (ZHO-15) arasinda oldugu belirlenmistir. Ilk
cigeklenme tarihi 18 Nisan (ZHO-1) ile 29 Nisan (ZHO-15) arasinda oldugu tespit edilmistir. Tam
ciceklenme tarihi bakimindan 23 Nisan (ZHO-11) ile 6 Mayis (ZHO-15), ¢iceklenme sonu bakimindan ise
29 Nisan (ZHO-11) ile 14 Mayis (ZHO-18) tarihleri arasinda oldugu kaydedilmistir. En kisa ¢iceklenme
stiresi 8 giin ile ZHO-9 genotipinde gériiliirken, en uzun ¢igeklenme siiresi 17 giin ile ZHO- 18 genotipinde
tespit edilmigstir. Cigeklenme stirelerinin genel ortalamasi 12 giin olarak hesaplanmistir.

Anahtar kelimeler: Kirgizistan, Kayisi, Prunus armeniaca L., Ge¢ Cigeklenme
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Ice Cream as a Functional Food: Nutritional and Technological Perspectives
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Abstract

Increasing consumer awareness and the rising interest in healthy functional foods have
encouraged the health-focused reformulation of ice cream, a traditional dairy-based product. This product,
defined as functional ice cream, can be described as a nutritious dessert enriched with beneficial
components without compromising the sensory and physical properties of conventional ice cream. In this
study, recent strategies and research applied in functional ice cream production are evaluated. The focus
is particularly on fat and sugar replacement, probiotic and prebiotic supplementation, the use of bioactive
compounds, and the development of plant-based alternatives. Current approaches indicate that fruit peels
with high phenolic content, plant fibers, functional oils, and protein hydrolysates can be successfully
incorporated into ice cream formulations to provide antioxidant activity. At this point, functional ice cream
has significant market potential as a healthy alternative for specific consumer groups, including individuals
with lactose intolerance, milk-protein allergy, or obesity. It is recommended that the development of
functional ice cream formulations adopt an integrated approach that ensures their safety while also
optimizing the balance between textural quality and sensory acceptance.

Keywords: Bioactive compounds, Functional ice cream, Probiotics, Prebiotics

Fonksiyonel Gida Olarak Dondurma: Besinsel ve Teknolojik Perspektifler

Ozet

Artan tiiketici bilinci ile saghkl fonksiyonel gidalara ilgi geleneksel siit bazli bir iiriin olan
dondurmamn saglik odakli yeniden formiilasyonunu tegvik etmistir. Fonksiyonel dondurma olarak
nitelendirilen bu iiriin, dondurmanin duyusal ve fiziksel ozelliklerinden 6dun vermeden, insana fayda
saglayan bilesenlerle zenginlestirilmis besleyici bir tatli olarak da tamimlanabilmektedir. Bu ¢alismada,
fonksiyonel dondurma itiretiminde uygulanan giincel stratejiler ve arastirmalar degerlendirilmistir.
Ozellikle yag ve seker ikamesi, probiyotik, prebiyotik katkilar, biyoaktif bilesenlerin kullanimi ve bitkisel
kaynakly alternatiflerin gelistirilmesi konularina odaklanilmistir. Giincel yaklasimlar icerisinde yiiksek
fenolik icerik, antioksidan aktivite saglayan meyve kabuklari, bitkisel lifler, fonksiyonel yaglar ve protein
hidrolizatlarimin dondurma formiilasyonlarina basarili sekilde entegre edilebildigi bildirilmektedir. Bu
noktada, fonksiyonel dondurma spesifik tiiketici gruplarina yonelik (laktoz intoleransi, siit proteini alerjisi
ve obezite problemi) saghkl alternatifler olarak énemli bir pazar potansiyeline sahiptir. Fonksiyonel
dondurma formiilasyonlarinin gelistirilmesi stirecinde saglik agisindan sorun yaratmadiginin kanitlanmasi
yaninda, tekstiirel kalite ve duyusal kabul arasindaki dengenin de optimize edilmesini igeren biitiinciil
uygulamalarin benimsenmesi gerektigi onerilmektedir.

Anahtar kelimeler: Biyoaktif bilesenler, Fonksiyonel dondurma, Probiyotik, Prebiyotik
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Effects of Some Essential Oils and Iodine on Germination and Growth in Wheat
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Abstract

Wheat (Triticum aestivum L.) is plant that has been cultivated since ancient times and is considered
a strategic product in the world. Serious yield loss is experienced in wheat due to contaminated seeds, soil-
borne pathogens and stress factors. Today, a solution is sought fort his situation caused by diseases and
stress with the widespread use of pesticides, but this situation negatively affect the ecosystem. For this
reason, alternative solutions to pesticides are needed. The aim of the study was to determine the
contributions of rose, thyme, anise oils and iodine solution to germination and development process by
treating wheat seeds. In the study, 0,5 ml of rose, thyme, 0,5 iodine and anise oils were added to 100 ml of
pre-boiled and rested water, and after the wheat seeds were treated for 30 seconds in this mixture, 10 seeds
were planted in pots at equal depths. As a result, root and stem development was better in wheat treated
with rose and anise oils than in the control group.

Keywords: Wheat, Essential Oils, Growth, Development
Baz Bitkisel Ucucu Yaglar ve fyotun Bugdayda Cimlenme ve Biiyiime Uzerine Etkileri
Ozet

Bugday (Triticum aestivum L.) eski zamanlardan beri tarimi yapilan ve diinya iizerinde stratejik
tiriin olarak kabul edilen bir bitkidir. Bugdayda bulagik tohum, toprak kokenli patojenler ve stres faktorleri
nedeniyle ciddi verim kaybi yasanmaktadir. Hastaliklarin ve stresin neden oldugu bu duruma giiniimiizde
tarim ilaglarimin yaygin kullanimi ile ¢oziim aranmakta fakat bu durum ekosistemi olumsuz etkilemektedir.
Bu nedenle tarum ilaglarina alternatif ¢éziimlere ihtiyag vardw. Calismanin amact giil, kekik, anason
yaglari ve iyot ¢ozeltisini bugday tohumlariyla muamele ederek ¢cimlenme ve gelisme siirecine gostermis
oldugu katkilar: belivlemektir. Calismada bugday tohumlar: 100 ml énceden kaynatilmis ve dinlendirilmis
suya 0,5 ml giil yagi, kekik yagi, anason yagi ve 0,5’lik iyot ¢ozeltisi eklenmis ve bu karisima bugday
tohumlart 30 saniye muamele edildikten sonra 10 tane tohum esit derinliklerde saksilara dikilmistir. Sonug
olarak, giil ve anason yaglar: ile muamele edilen bugdaylarda kok ve gévde gelisimleri kontrol grubuna
gore daha iyi gerceklesmistir.

Anahtar kelimeler: Bugday, Ucucu Yaglar, Biiyiime, Gelisme
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Abstract

Maize (Zea mays L.) is a major agricultural crop cultivated widely across the world and serves
as a fundamental food source for both humans and animals. Today, maize is not only consumed as food
but also plays a significant role in the production of biofuels, starch-based products, vegetable oil, and
alcohol. In both Turkey and Azerbaijan, the area of maize cultivation has been increasing steadily each
year. However, there are several plant protection problems that hinder high yield production in maize, and
one of the most significant of these is the presence of weeds. Weeds grow in the same fields as maize and
compete with the crop for water, nutrients, and sunlight, negatively affecting plant development. Maize is
particularly sensitive to weed competition during the 2—8 leaf stage. This study examines the common
weed species frequently observed in maize fields. These include Abutilon theophrastii Medik., Amaranthus
retroflexus L., Cynodon dactylon (L.) Pers., Echinocloa crus-galli (L.) P.Beauv., Portulaca oleracea L.,
Chenopodium album L., Sinapis arvensis L., Solanum nigrum Linn., Convolvulus arvensis L., Sorghum
halepense (L.) Pers., Xanthium strumarium L., Cyperus rotundus L.. The morphology, spreading
mechanisms, and the damage they cause to maize are explained in detail. Effective weed management
requires the application of appropriate control methods at the right time and in the right manner. Cultural,
mechanical, and chemical control methods are of great importance in reducing weed density and
improving crop yield. This study presents information on the problems caused by weeds in maize
cultivation and discusses possible strategies to address these issues.

Keywords: Maize, Weeds, Control methods, Herbicide
Tiirkiye ve Azerbaycan Misir Uretiminde Sorun Olan Yabanci Otlar ve Miicadelesi

Ozet

Miswr (Zea mays L.) diinya genelinde yaygin olarak yetistirilen onemli bir tarim tiriinii olup, hem
insan hem de hayvan beslenmesinde temel bir besin kaynagidir. Giiniimiizde misir sadece yiyecek olarak
degil, biyoyakit, nigsasta bazli iiriinler, bitkisel yag ve alkol tiretimi gibi ¢esitli alanlarda da onemli yer
tutmaktadir. Tiirkiye ve Azerbaycan’da da bu iiriiniin iiretim alanlart her gegen yil artmaktadir. Ancak
muswr tiretiminde yiiksek verim elde edilmesinin oniinde bazi bitki koruma sorunlart bulunmaktadir.
Bunlardan en énemlisi yabanci otlardir. Yabanci otlar, misirla ayni tarlada biiyiiyerek su, besin ve 151K igin
rekabete girerek gelismeyi olumsuz etkilemektedir. Misir bitkisi ozellikle 2-8 yaprakli doneminde yabanci
ot rekabetine karsi daha hassastir. Bu ¢alismada, miswr tarlalarinda sik¢a goriilen yabanci ot tiirleri
incelenmigtir. Bunlar arasinda Abutilon theophrastii Medik., Amaranthus retroflexus L., Cynodon dactylon
(L.) Pers., Echinocloa crus-galli (L.) P.Beauv., Portulaca oleracea L., Chenopodium album L., Sinapis
arvensis L., Solanum nigrum Linn., Convolvulus arvensis L., Sorghum halepense (L.) Pers., Xanthium
strumarium L., Cyperus rotundus L. gibi tiirler yer almaktadir. Bu otlarin yapisi, yayilma sekilleri ve misira
verdikleri zararlar ac¢iklanmistir. Yabanci otlarla etkili miicadele saglanabilmesi icin, uygun yontemlerin
dogru zamanda ve dogru sekilde uygulanmasi gerekmektedir. Kiiltiirel, mekanik ve kimyasal miicadele
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yontemleri, yabanci ot yogunlugunu azaltmak ve iiriin verimliligini artirmak acgisindan biiyiik 6nem tagir.

Calisma kapsaminda yabanci otlarin neden oldugu problemler ve bu sorunlara karsi alinabilecek
onlemlere dair bilgiler sunulmustur.

Anahtar kelimeler: Misir, Yabanci Ot, Miicadele Yontemleri, Herbisit
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Opinions of Young People in the Agricultural Education Process on Their Vocational
Qualifications
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Abstract

The sustainability of agriculture depends not only on the adoption of technological innovations but
also on the development of a qualified workforce. Agricultural education plays a crucial role in equipping
individuals with the knowledge, skills, and innovative thinking capacity needed by the sector. The purpose
of this research is to determine the opinions of young people undergoing agricultural education regarding
the contribution of their education to their professional knowledge, skills, and competencies. Data were
obtained from surveys conducted with 128 students enrolled in agriculture-related programs at the Samsun
and Bafra Vocational Schools of Ondokuz Mayis University. According to the research results, students
most frequently agreed with the statements that they were able to acquire the theoretical knowledge required
for the profession during their education (3.75) and that the course content in the curriculum was sufficient
for their profession (3.67). Conversely, the adequacy of educational materials (2.79) and the adequacy of
practical opportunities (2.78) were the least agreed with. The majority of students (82%) plan to pursue
their professions after graduation. Of those who want to pursue a career, 49% prefer to become
entrepreneurs, 28% prefer to work in the public sector, and 3% prefer to work in the private sector.
Furthermore, 88% of students stated that they would recommend agricultural education to others. Among
the reasons for recommending, the strategic importance of agriculture to the country (65%) was prominent,
while students who did not recommend it cited the limited job opportunities (40%) as the most common
reason. It is believed that increasing laboratory and greenhouse practices in agricultural education and
updating educational materials will significantly contribute to strengthening students' professional skills.
Furthermore, improvements in the learning process will contribute to the increase in the skilled workforce
and technical personnel needed by the sector, expanding employment opportunities, and ensuring
agricultural sustainability.

Keywords: Agricultural Education, Youth, Vocational Qualification, Sustainable Agriculture

Tarimsal (")grenim Siirecindeki Genglerin Mesleki Yeterliliklerine Iliskin Goriisleri

Ozet

Tarmmn siirdiiriilebilirligi, yalnizca teknolojik yeniliklerin benimsenmesine degil, ayni zamanda
nitelikli insan giictiniin yetistirilmesine de baghdw. Tarimsal ogrenim, sektoriin ihtiya¢ duydugu bilgi,
beceri ve yenilik¢i diisiinme yetenegine sahip bireylerin yetistirilmesinde onemli rol oynamaktadw. Bu
arastirmamin amact, tarimsal 6grenim stirecindeki genglerin aldiklar: egitimin mesleki bilgi, beceri ve
yeterliliklerine katkisina iliskin ~ goriislerini  belirlemektiv. Arastirma verileri, Ondokuz Mayis
Universitesi nin Samsun ve Bafira Meslek Yiiksekokulu ndaki tarimla ilgili programlarinda 6grenim géren
128 o6grenciyle yapilan anketlerden elde edilmistiv. Arastirma sonuglarina goére ogrenciler, meslegin
gerektirdigi teorik bilgileri 6grenim siirecinde edinebildiklerine (3.75) ve miifredattaki ders igeriklerinin
meslekleri igin yeterli olduguna (3.67) iliskin goriislere en fazla katilim géstermistiv. Buna karsin egitim
materyallerinin yeterliligi (2.79) ve uygulama olanaklarinin yeterliligi (2.78) égrencilerin en az katildiklart
ifadeler olmustur. Ogrencilerin biiyiik cogunlugu (%82) mezun olduktan sonra mesleklerini yapmayi
planlamaktadir. Meslege devam etmek isteyenlerin %49 u girisimci olmayi, %28°i kamu sektoriinde, %63 i
ise ozel sektorde ¢alismayt tercih etmektedir. Ayrica 6grencilerin %88°i tarimsal 6grenimi baskalarina
tavsiye edebileceklerini ifade etmistir. Tavsiye etme gerekgeleri arasinda tarumin iilke igin stratejik onemi
(%65) one c¢ikarken, tavsiye etmeyen ogrenciler en c¢ok is olanaklarimin fasithligini (%40) gerekge
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gostermistir. Tarimsal ogrenimde laboratuvar ve serada yapilan uygulamalarin artirilmast ile egitim
materyallerinin  giincellenmesi, ogrencilerin mesleki becerilerinin = giiclendirilmesine onemli  katki
saglayacag diigiiniilmektedir. Bununla birlikte 6grenim siirecindeki gelismeler, sektoriin ihtiya¢ duydugu
donamimly insan giicii ve teknik personelin artmasina, istihdam olanaklarinin geniglemesine ve tarimsal
surdiiriilebilirligin saglanmasina yardimci olacaktir.

Anahtar kelimeler: Tarimsal Ogrenim, Geng, Mesleki Yeterlilik, Siirdiiriilebilir Tarim
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The Ministry of Agriculture and Forestry's Use of Social Media: An Analysis of Its
Instagram Account
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*Corresponding author e-mail: sonmezyagiz2010@gmail.com

Abstract

In today's rapidly accelerating digitalization era, social media platforms have reshaped how
individuals communicate, express themselves, and obtain information. Among these platforms, Instagram
stands out for its visual-centric structure and large user base. Consequently, the impact of Instagram use
on individuals and society undoubtedly occupies a significant place in the digital world. With the internet's
full-blown penetration into our lives, especially during the pandemic, it has become inevitable for us to
find ourselves immersed in this social digitalization. In this regard, social media platforms have become
particularly important in the public sphere, as Instagram has a powerful influence on the digital lives of
modern society. Public administrations often utilize social media because they recognize its powerful
potential. The Ministry of Agriculture and Forestry also has social media accounts. It also uses its
Instagram account, which is part of our research. The purpose of our research is to analyze the Ministry
of Agriculture and Forestry's Instagram account from a social media perspective. Our study will address
the following questions: Does the ministry provide corporate information to the public? Does it broadcast
public service announcements? Does it include special occasions (holidays, celebrations, etc.)? What are
the most liked posts? Content analysis was conducted using the research screening model, and the results
are presented.

Keywords: Ministry of Agriculture, social media, Instagram

Tarim ve Orman Bakanhginin Sosyal Medya Kullanim: Instagram Hesabi Uzerine Bir
Inceleme

Ozet

Dijitallesmenin hiz kazandigi giiniimiizde sosyal medya platformlari, bireylerin iletisim kurma,
kendini ifade etme ve bilgi edinme kanallarini yeniden sekillendirmistir. Bu platformlar arasinda
Instagram, gorsel odakll yapist ve genis kullanici kitlesiyle dikkat ¢ekmektedir. Durum boyle olunca da
Instagram kullanuimimin bireyler ve toplum iizerindeki etkileri kuskusuz dijital diinyada biiyiik yer
kaplamaktadur. Ozellikle pandemi déneminde internetin hayatimiza tam anlamiyla girmesiyle toplumsal
olarak dijitallegsmenin icerisinde kendimizi bulmamiz kag¢inilmaz olmustur. Bu bakimdan sosyal medya
mecralart ozellikle kamusal alan i¢inde 6nemli hale gelmistir. Ciinkii Instagram, modern toplumun dijital
yasaminda gii¢lii bir etkiye sahiptir. Kamu yonetimi sosyal medyamn giiclii yoniinii bildigi icin genellikle
kullanilmaktadwr. Tarim ve Orman Bakanligr da sosyal medya hesaplart olan bir kurumumuzdur. Bizim de
calismamamizin pargast olan Instagram hesabwni da kullanmaktadir. Arastirmamizin amact tarim ve orman
bakanliginin Instagram hesabini sosyal medya agisindan analiz etmektir. Calismamizda su sorulara cevap
aranacaktir. Bakanlik tarafindan kamuoyuna kurumsal bilgilendirme yapiliyor mu? Kamu spotu
yaywnlaniyor mu? Ozel giinler yer altyor mu? (Bayram, kutlama vb.), En ¢ok begeni alan paylasimlar neler?
Arastirma tarama modelinde icerik analizi yapilmis ve sonuglar ifade edilmistir.

Anahtar kelimeler: Tarim Ve Orman Bakanligi, Sosyal Medya, Instagram
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Effects of Probability Distributions on the Standardized Precipitation Evapotranspiration
Index (SPEI) Calculation Based on the Thornthwaite Method for Gaziantep Province
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Abstract

In recent years, increasing temperature trends, irregular precipitation regimes, and climate-
change-induced atmospheric instability have intensified drought conditions in Tiirkiye. These changes
pose significant risks to the sustainability of water resources, agricultural production, and ecosystem
functioning, making regional-scale drought monitoring essential. Since drought duration and severity
vary geographically, both national and local assessments are of great importance. Gaziantep Province,
characterized by semi-arid climatic conditions, experiences pronounced drought impacts due to pressure
on water resources and intensive agricultural activities. In this study, the meteorological dataset of the
Gaziantep station was used, including monthly total precipitation (mm), average wind speed (m-=s™),
maximum and minimum air temperature (°C), sunshine duration (hours), solar radiation (MJ-m2-day™),
and maximum and minimum relative humidity (%). Climatic variables were obtained from the
meteorological station operated by the Turkish State Meteorological Service (MGM). Evapotranspiration
calculations were performed using the Thornthwaite method, and SPEI values were computed for different
time scales covering 3-, 6-, 9-, 12-, and 24-month periods. In addition to the commonly used Generalized
Log-Logistic (GLOG) distribution, various theoretical probability distributions were evaluated to
determine the best-fitting model for precipitation—plant water consumption difference series. Distribution
parameters were estimated using the method of moments, maximum likelihood estimation, and L-moments.
Results indicate that, for the Gaziantep station, the GEV distribution provided the best fit at the SPEI1S
and SPEI24 time scales, while the Weibull distribution exhibited the highest fit at the SPEII2 time scale.
However, no suitable distribution model could be identified for the SPEI9 time scale. Overall, the findings
reveal the occurrence of mild, moderate, and severe drought periods in the region, with drought impacts
becoming more pronounced particularly at longer time scales.

Keywords: Thornthwaite, SPEI, GLOG, Drought

Gaziantep ili icin Thornthwaite Yontemine Dayal Standartlastirilmis Yagis Buharlasma
Indeksi (SPEI) Hesaplamasinda Olasiik Dagihmlarinin Etkileri

Ozet

Tiirkiye'de son yillarda artan sicaklik egilimleri, diizensiz yagis rejimleri ve iklim degisikligine
bagh atmosferik dengesizlikler kurakligi ciddi bir seviyeye tasimigtir. Bu durum, su kaynaklarinin
surdiiriilebilirligi, tarimsal iiretim ve ekosistem isleyisi a¢isindan 6nemli riskler olusturmakta; kurakligin
bolgesel Olgekte izlenmesini gerektirmektedir. Kurakiik siiresi ve siddetinin cografyaya gore farklilik
gostermesi nedeniyle hem ulusal hem de yerel degerlendirmeler biiyiik onem tasimaktadir. Yar: kurak iklim
ozelliklerine sahip Gaziantep ili, su kaynaklar: tizerindeki baski ve yogun tarimsal faaliyetler nedeniyle
kuraklik etkilerini belirgin bigimde hissetmektedir. Calismada Gaziantep istasyonuna ait meteorolojik veri
seti kullanilmus olup veriler aylik bazda toplam yagis miktart (mm), ortalama riizgar hizi (m-s™), maksimum
ve minimum hava sicakligi (°C), giineslenme stiresi (saat), giineslenme siddeti (MJ-m-giin™) ile maksimum
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ve minimum nispi nem (%) parametrelerini icermektedir. Iklim degiskenleri Devlet Meteoroloji Genel
Miidiirliigii (MGM) tarafindan isletilen meteoroloji istasyonundan temin edilmigtir. Analizlerde
evapotranspirasyon hesaplamalar: Thornthwaite yontemi ile yapumuis; 3, 6, 9, 12 ve 24 aylik periyotiart
kapsayan farkli zaman é6lgekleri icin SPEI degerleri hesaplanmistir. Yaygin yontem olan Genellestirilmis
Log-Logistik (GLOG) dagilimina ek olarak, yagis, bitki su tiiketimi fark serilerine en uygun teorik olasilik
dagilimini belirlemek amaciyla farkli dagilim modelleri de degerlendirilmistir. Dagilim parametrelerinin
tahmininde momentler, maksimum olabilirlik ve L-momentler yaklasimlar: kullanilmistir. Sonug¢ olarak,
Gaziantep istasyonu igin SPEI18 ve SPEI24 zaman él¢eklerinde GEV dagilimi, SPEII2 zaman dlgeginde
ise Weibull dagilimi verilerle en yiiksek uyumu saglamistir. Buna karsin SPEIY zaman 6lgegi icin uygun
bir dagilim modeli belirlenememistir. Genel degerlendirme, bolgede hafif, orta ve gsiddetli kuraklik
donemlerinin yasandigini ve ozellikle uzun dénemli zaman dlgeklerinde kurakligin etkilerinin belirgin
sekilde arttigint ortaya koymaktadur.

Anahtar kelimeler: Thornthwaite, SPEI, GLOG, Kuraklik
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Growth and Future Projections of Small Ruminant Populations
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Abstract

Small ruminant husbandry is a sector of strategic importance for Turkey in terms of food security
and rural development. This study aims to analyze the dramatic transformation experienced by the sector
based on historical data from 1980-2024 and to quantitatively project its potential until 2029. The study
materials consist of statistics from the Turkish Statistical Institute (TUIK) and FAO data. To examine the
trends of decline and recovery in the small ruminant stock, an index series was calculated, using the year
1980 as the base year. For the future projection (2025-2029), Linear Regression (Trend) Analysis, based
on the data from the recovery period of 2009-2024, was utilized. Furthermore, critical productivity
indicators such as regional distribution, carcass yield, and milk production were investigated. The small
ruminant stock declined from its peak of 64.8 million head in 1980 to its historical low of 26.8 million head
in 2009. Thanks to supportive policies implemented after 2010, the stock recorded a significant recovery,
reaching 54.9 million head by 2024. The applied trend analysis projects that if the current growth
momentum continues, the total small ruminant stock will reach approximately 64.2 million head by 2029.
This projection indicates that 99.1% of the 1980 historical peak level will be recovered. Despite the increase
in stock, the concentration of more than half of the small ruminants in the Eastern and Southeastern
Anatolia regions, and the stability of the sheep carcass yield (around an average of 16 kg), suggest that the
potential for productivity and regional balance is not fully utilized. Turkish small ruminant husbandry is on
the verge of recovering its national stock level. To ensure the sustainability and value addition of this
potential, there is an urgent need for strategic policies focused on increasing per-animal meat and milk
yield rather than just stock numbers, while simultaneously balancing the regional distribution.

Keywords: Animal Stock, Carcass Yield, Small Ruminant Husbandry, Projection, Sustainability, Trend
Analysis

Kiiciikbas Hayvan Varhginda Biiyiime ve Gelecek Tahminleri
Ozet

Tiirkiye kiiciikbas hayvanciligi, gida giivenligi ve kirsal kallainma agisindan stratejik oneme sahip
bir sektordiiv. Bu ¢alisma, 1980-2024 yillar: arasindaki tarihsel veriler isiginda sektériin yasadigr dramatik
doniisiimii analiz etmeyi ve 2029 yilina kadar olan potansiyelini nicel olarak éngormeyi amaglamaktadir.
Calismamn materyalini Tiirkive Istatistik Kurumu (TUIK) verileri ile FAO istatistikleri olusturmaktadir.
Calismada, kiiciikbas hayvan varligindaki diisiis ve toparlanma egilimlerini incelemek amacryla 1980 yili
baz alinarak indeks serisi hesaplanmistir. Gelecege yénelik projeksiyon (2025-2029) igin ise, sektordeki
toparlanma donemini temsil eden 2009-2024 yillart arasindaki verilere dayalt Dogrusal Regresyon (Trend)
Analizi kullamilmistir. Ayrica, bélgesel dagilim, karkas verimi ve siit iiretimi gibi kritik verimlilik
gostergeleri incelenmistir. Kiigtikbas hayvan varligi, 1980 °deki 64,8 milyon bashk zirveden, 2009 da 26,8
milyon bay ile tarihi dip noktasina gerilemistir. 2010 sonrasit uygulanan destekleme politikalar: sayesinde
varlik, 2024 itibariyla 54,9 milyon basa ulasarak onemli bir toparlanma kaydetmistir. Uygulanan trend
analizi, mevcut biiyiime ivmesinin devam etmesi durumunda toplam kiiciikbas hayvan varliginin 2029
yilinda yaklasik 64,2 milyon basa ulasacagim ongormektedir. Bu projeksiyon, 1980 yilindaki tarihi zirve
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seviyesinin (%100) %99,1’inin geri kazanilacagina isaret etmektedir. Varlik artisina ragmen, kiiciikbas
hayvanlarin yarisindan fazlasvmin Dogu ve Giineydogu Anadolu’da yogunlasmasi ve koyun karkas
veriminin (ortalama 16 kg civarinda) istikrarini siirdiirmesi, verimlilik ve bolgesel denge acisindan
potansiyelin tam kullaniimadigini géstermektedir. Tiirkiye kiiciikbas hayvanciligi, ulusal varlik seviyesini
neredeyse geri kazanma esigindedir. Bu potansiyelin siirdiirtilebilmesi ve katma degere doniistiiriilmesi i¢in,
varlik sayisindan ziyade hayvan basina diisen et ve siit verimini artirmaya odaklanan, aym zamanda
bolgesel dagilimi dengeleyen stratejik politikalara acilen ihtiyag duyulmaktadur.

Anahtar kelimeler: Hayvan Varligi, Karkas Verimi, Kiigiikbas Hayvancilik, Projeksiyon,
Surdurlebilirlik. Trend Analizi.
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Automation-Based Smart Greenhouse Design for Increasing Efficiency and Reducing
Labor Requirements
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Abstract

In this study aims to ensure that the climatic conditions required by plants in greenhouses are
provided in the most efficient way through automation systems. In traditional greenhouse operations, a
significant amount of labor is needed for climate control, which increases overall costs and raises the risk
of pests and pathogens due to more frequent human entry. The designed smart greenhouse system aims to
minimize labor requirements, reduce yield losses, and lower production costs. The project integrates
systems such as humidity-based misting, soil moisture-based irrigation, temperature and air density-based
ventilation and cooling, air-circulation fans, and plant-specific automatic lighting. These systems work in
coordination, transmit data to the control panel, and allow manual intervention when necessary. Farmers
can enter optimal plant requirements into the system, enabling fully automated greenhouse operation.
Although various automated irrigation and climate control systems have been developed in the literature,
this project introduces an innovative approach by combining cost-effective sensors, an Arduino-based
control structure, and the production of a unique greenhouse frame using a 3D printer. Thus, the project
offers locality, low cost, ease of production, and high efficiency. For the target audience—farmers and
young agricultural producers—the system provides a smart greenhouse solution that pays for itself in a
short time, increases efficiency, and facilitates management despite the initially high installation cost.

Keywords: Smart greenhouse, Automation systems, Climate control, Efficiency increase

Otomasyon Tabanh Akilh Sera Tasarimu ile Verimlilik Artis1 ve Is Giicii Thtiyacinin
Azaltilmasi

Ozet

Bu ¢alismada, seralarda bitkilerin ihtiya¢ duydugu iklim kosullarinin otomasyon sistemleri
araciligiyla en verimli sekilde saglanmast amaclanmaktadir. Geleneksel sera isletmelerinde iklim kontrolii
icin yiiksek is giictine ihtiya¢ duyulmakta, bu durum hem maliyeti artirmakta hem de sera igine giren vektor
sayisimin yiikselmesine bagli olarak hastalik ve zararli riskini artirmaktadir. Tasarlanan akilli sera sistemi,
is giicti ihtivactmi en aza indirerek verim kayiplarimi azaltmayr ve iiretim maliyetlerini diistirmeyi
hedeflemektedir. Proje kapsaminda, sera ortam nemine bagli sisleme, toprak nemine bagh sulama, sicaklik
ve hava yogunluguna bagh havalandirma-sogutma, hava karigtirma fanlart ve bitki ihtiyaglarina gore
calisan otomatik 1stklandirma sistemleri entegre edilmistir. Bu sistemler birbirleriyle koordine ¢alisarak
kontrol paneline veri aktaracak ve gerektiginde manuel miidahaleye imkan saglayacaktir. Cificiler,
yetistirilecek bitkilere ait optimum degerleri sisteme girerek seranin tamamen otomatik sekilde ¢alismasint
saglayabilecektir. Literatiirde ¢esitli otomatik sulama ve iklim kontrol sistemleri gelistirilmis olsa da bu
projede yenilik olarak uygun maliyetli sensorler, Arduino tabanli kontrol yapisi ve 3D yazici ile 6zgiin sera
iskeleti tiretimi bir araya getirilmektedir. Bu yoniiyle proje; yerlilik, diisiik maliyet, kolay Uretilebilirlik ve
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yiiksek verimlilik sunmaktadir. Hedef kitle olan cificiler ve geng iireticiler igin sistem, baslangi¢ kurulum

maliyetine karsin kisa siirede kendini amorti eden, yiiksek verim saglayan ve yonetimi kolaylastiran bir
akilly sera ¢oziimii sunmaktadir.

Anahtar kelimeler: Akilli Sera, Otomasyon Sistemleri, iklim Kontrolii, Verimlilik Artist
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The Future of Agriculture
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Abstract

Agriculture is not merely an economic activity that provides food production; it is also one of the
fundamental elements of social stability, environmental balance, and sustainable development.
Therefore, discussing the future of agriculture actually means discussing the future of society itself.
Today, the agricultural sector faces multidimensional challenges such as climate change, decreasing
water resources, population growth, and shifting dietary habits. Rising temperatures, irregular rainfall,
drought, and natural disasters directly affect production, leading to yield losses. This clearly
demonstrates that traditional farming methods alone are no longer sufficient. At this point, the
digitalization of agriculture has become increasingly inevitable. Sensor-based monitoring systems allow
producers to instantly observe soil and plant needs, while drone technologies make fertilization,
spraying, and yield analysis faster and more precise. Artificial intelligence, on the other hand,
strengthens decision-making processes in production, reducing resource use and increasing efficiency.
Moreover, the adoption of sustainable agricultural approaches is of great importance. Regenerative
farming practices that preserve the biological structure of the soil, modern irrigation methods that
enable more efficient water use, and integrated pest management systems that reduce chemical inputs
help protect the environment while lowering production costs. With its rich biological and climatic
diversity, Tlrkiye has the potential to become an important hub in agricultural technologies. Through
proper planning and investment, our country can both enhance its self-sufficiency and emerge as a rising
power in agricultural exports.

Keywords: Agriculture, Future, Sustainability, Climate

Tarimin Gelecegi

Ozet

Tarim, yalmizca gida iiretimi saglayan bir ekonomik faaliyet degil;, aym zamanda toplumsal
istikrarin, gevresel dengenin ve stirdiiriilebilir kalkinmanin temel unsurlarindan biridir. Bu nedenle tarimin
gelecegini konusmak, aslinda toplumun gelecegini konusmak anlamina gelmektedir. Giintimiizde tarim
sektorii iklim degisikligi, su kaynaklarimin azalmasi, niifus artisi ve degisen beslenme aliskanliklar: gibi ¢ok
yonlii sorunlarla karst karsiwyadwr. Artan sicakliklar, diizensiz yagislar, kuraklik ve dogal afetler iiretimi
dogrudan etkileyerek verim kayiplarina yol agmaktadir. Bu durum, geleneksel tarim yontemlerinin artik
tek basina yeterli olmadigini agikca gostermektedir. Bu noktada tarimin dijitallesmesi giderek kacinilmaz
hdle gelmistir. Sensér tabanli izleme sistemleri, iireticilerin toprak ve bitki ihtiyaglarint anlik olarak
gormesini saglarken; drone teknolojileri giibreleme, ilaclama ve verim analizini daha hizli ve hassas hale
getirmektedir. Yapay zekd ise tiretimde karar siireglerini giiclendirerek hem kaynak kullanimini azaltmakta
hem de verimliligi artirmaktadir. Ote yandan, siirdiiriilebilir tarim yaklasimlarinin benimsenmesi de biiyiik
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onem tasimaktadir. Topragin biyolojik yapisini koruyan rejeneratif tarim uygulamalari, suyun daha verimli
kullanilmasimi saglayan modern sulama yontemleri ve kimyasal kullammunmi azaltan entegre zararli
yonetimi hem ¢evreyi korumakta hem de iiretim maliyetlerini diisiirmektedir. Tiirkiye, sahip oldugu
biyolojik ¢esitlilik ve iklim cesitliligiyle tarim teknolojileri alaninda onemli bir merkez olma potansiyeline
sahiptir. Dogru planlama ve yatirimlarla iilkemiz hem kendine yeterliligini artirabilir hem de tarimsal
ihracatta yukselen bir gii¢ haline gelebilir.

Anahtar Kelimeler: Tarim, Gelecek, Siirdiiriilebilir, iklim
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Development

Tayfur Unal'", Beril Kara'

!Sehit Ismail Cem Yakinlar Vocational and Technical Anatolian High School, Agriculture, 42550, Konya,
Tiirkiye

“Corresponding author e-mail: tayfurunal 45@gmail.com

Abstract

In the study, the current state of the agricultural sector in Turkey with respect to the adoption of
digitalization policies, the level of application of technology, challenges, and areas for future development
will be evaluated from the academic point of view. The importance of the adaptation of technology, or the
process of digital transformation, cannot be overemphasized with respect to the eventual sustainability of
the agricultural production process, food security, or the development of the rural areas, which is the
stated target of the agricultural production process in Turkey. The adoption rate of the technology of
“smart agriculture” based on “loT,” “Al,” “Remote Sensing,” the support system provided by the
government, or the adaptability of farmers will be evaluated in the context of the stated objectives on the
basis of the policy developed by the government, international reports, and the current literature available
from the academic point of view. The study also clearly reveals that, even with the strong support system
provided by the high degree of the “ICT” infrastructure, the lack of adaptability of small-scale farms,
“digital illiteracy,” or the “management of data” is the hindering factor with respect to its rapid adoption.
The conclusion highlights the need for the adaptability process or the required adaptability policy with
respect to the sustainability process, which will be inclusive, data-driven, or sustainability-focused from
the academic point of view. The main headings for.

Keywords: Digital agriculture, Dustainability, Smart Farming Technologies, Digital Transformation
Policies, Farmer Adaptation

Tiirkiye’de Tarimda Dijitallesme Politikalari: Mevcut Durum ve Gelisim Alanlar:

Ozet

Bu ¢alismada, Tiirkiye'de tarim sektoriiniin dijitallesme politikalarini benimseme diizeyi,
teknoloji kullanim seviyesi, karsilasilan zorluklar ve gelecekteki gelisim alanlart akademik bir bakis
agisiyla degerlendirilecektiv. Tarumsal iiretim siirecinin siirdiiriilebilirligi, gida giivenligi ve kirsal
kalkinma agisindan ki bunlar Tiirkiye 'nin tarimsal iiretim hedefleri arasinda yer almaktadir. Teknolojiye
uyum saglama veya dijital déniisiim siirecinin énemi yadsinamaz. “Internet of Things (IoT)”, “Yapay
Zeka (A1) ” ve “Uzaktan Algilama (Remote Sensing)” temelli “akilli tarim” teknolojilerinin benimsenme
orani; devlet tarafindan saglanan destek sistemleri ve ciftcilerin bu teknolojilere uyum yetenegi,
hiikiimet politikalari, uluslararasi raporlar ve mevcut akademik literatiir temelinde degerlendirilecektir.
Calisma ayrica, giiclii bir “Bilgi ve Iletisim Teknolojileri (ICT)” altyapisinin sagladig yiiksek diizeydeki
destek sistemine ragmen, kiiciik olcekli isletmelerin uyum eksikligi, “dijital okuryazariik” yetersizligi ve
“veri yonetimi” konusundaki zorluklarin bu teknolojilerin hizli sekilde benimsenmesini engelleyen temel
faktorler oldugunu acik¢a ortaya koymaktadir. Sonug béliimiinde, siirdiiviilebilirlik siirecine iliskin
olarak kapsayici, veri temelli ve siirdiiriilebilirlige odakli bir uyum siireci veya uyum politikast
gelistirilmesinin gerekliligi akademik bir bakis agisindan vurgulanmaktadir.

Anahtar kelimeler: Dijital Tarim, Siirdirilebilirlik, Akilli Tarim Teknolojileri, Dijital Doniisim
Politikalar1, Ciftci Adaptasyonu
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Abstract

Agriculture has been a fundamental element shaping both social structure and cultural life in the
Turkic world throughout history. The spread of Turkic communities across vast territories and their
adaptation to diverse climates and soil conditions paved the way for the diversification of agricultural
activities. While animal husbandry was prominent for many years due to a nomadic lifestyle, the transition
to settled life led to the development of grain production, irrigation techniques, and soil cultivation
methods, enabling agriculture to become a systematic activity. While staple crops such as wheat, barley,
and millet were cultivated in ancient Turkic communities in Central Asia, Turkic tribes migrating to
Anatolia and other regions developed different production methods suited to the new lands they inhabited.
Thus, Turkish agriculture has become both diversified and a cultural asset over time. Today, agriculture in
the Turkic world continues to hold strategic importance for both economic development and social welfare.
Advancing technology, modern irrigation systems, yield-enhancing practices, and sustainable agricultural
methods allow for more conscious and efficient agricultural production. Investments made in recent years,
particularly the expansion of agricultural technologies and the awareness-raising of producers, contribute
to increased agricultural exports and economic strengthening. In conclusion, agriculture in the Turkic
world is not only an economic activity but also a continuation of a cultural heritage. Through proper
planning, the use of technology, and the adoption of sustainable methods, Turkish agriculture can achieve
a much stronger position in the future.

Keywords:Agriculture, Migration, Turks, Heritage

Tiirk Diinyasinda Tarim

Ozet

Tarim, Tiirk diinyasinda tarih boyunca hem toplumsal yapiyr hem de kiiltiirel yagsami sekillendiren
temel unsurlardan biri olmustur. Tiirk topluluklarinin genis cografyalara yayilmas, farkl iklim ve toprak
kosullarina uyum saglamasi, tarimsal faaliyetlerin ¢esitlenmesine zemin hazirlanustiv. Gégebe yasam tarzi
nedeniyle uzun yillar hayvancilik én planda olsa da, yerlesik hayata gecisle birlikte tahil iiretimi, sulama
teknikleri ve toprak isleme yontemleri geligserek tarvmin sistemli bir faaliyet halini almasint saglamstir.
Orta Asya’daki eski Tiirk topluluklarinda bugday, arpa ve dari gibi temel iiriinler yetistirilirken,
Anadolu’ya ve diger bélgelere gé¢ eden Tiirk boylari, yasadiklar: yeni cografyalara uygun farkly iiretim
bicimleri gelistirmistir. Boylece Tiirk tarimi zamanla hem c¢esitlenmis hem de kiiltiirel bir deger hdline
gelmigstir. Bugiin Tiirk diinyasinda tarim, hem ekonomik kalkinma hem de toplumsal refah agisindan
stratejik onem tasimaya devam etmektedir. Gelisen teknoloji, modern sulama sistemleri, verim artiric
uygulamalar ve siirdiiriilebiliv tarim yontemleri, tarimsal iiretimin daha bilingli ve verimli yapiimasina
imkdn saglamaktadir. Ozellikle son yillarda yapilan yatirimlar, tarim teknolojilerinin yayginlasmast ve
tireticilerin bilin¢lenmesi, tarimsal ihracatin artmasina ve ekonomik giiclenmeye katki sunmaktadw. Sonug
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olarak tarim, Tiirk diinyasinda yalnizca ekonomik bir faaliyet degil, ayni zamanda kiiltiirel bir mirasin
devamu niteligindedir. Dogru planlama, teknoloji kullanimi ve siirdiiriilebilir yontemlerin benimsenmesi
sayesinde Tiirk tariminin gelecekte ¢ok daha giiclii bir konuma ulagmasi miimkiindiir.

Anahtar Kelimeler: Tarim, Gog, Tiirk, Miras
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