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Degerli Bilim insanlari/Katilimceilar,

Ulusal Cay Kongresi, “Bolgesel Kalkinma Odakl Misyon Farklilasmasi ve
intisaslasma” programi kapsaminda Cay ihtisas Universitesi olan Recep Tayyip Erdogan
Universitesi ev sahipliginde Gay ihtisaslasma Koordinatorligu tarafindan 21-23 Mayis 2024
tarihleri arasinda gayin baskenti Rize’de dizenlenmistir.

onemli bir gelir kaynagi olan gay, ayni zamanda Dogu Karadeniz Bolgesi’nin yuksek egimli
ve engebeli arazilerinin ekonomiye kazandirilmasina firsat veren, ekonomide yeni katma
degerler olusturma potansiyeli yiuksek, bolge halkinin ve Ureticilerin hayatlarini sosyal,
ekonomik ve gevresel boyutta 6nemli derecede etkileyen degerli ve stratejik bir tarimsal
Granddar.

Dunyada gelisen egilimleri yakindan takip etmesi, Universitelerin iginde bulunduklari
bolgenin sorunlariyla ilgilenmesi ve topluma her agidan yol gosterici olmasi ilkesinden
hareket eden Universitemiz, cayin bagkenti olan Rize’de de bulunmasi vesilesi ile ¢ay
konusunda ana aktor rolliini Ustlenmis ve bu kapsamda da yurittigu ¢alismalara ulusal
cay kongresini de eklemisgtir.

Boylece, cay ihtisas misyonu ile bolgemize 6nemli bir katma deger saglayan
cay konusunda, bahgeden bardaga kadar olan suregleri igeren galismalari birlikte
degerlendirmek, muzakere etmek ve tartigsmak, ¢ay tariminin stirdurulebilirligini saglamak
ve daha uzun slre insanimiza hizmet etmesiiginilgililere duyurmak Ulusal Gay Kongremizin
duzenlenme amaglarindan biri olmustur.

Uluslararasi cay ticaretinde daha fazla yer alabilmek, katma degerli Urlnler
olusturarak diinya piyasasinda rekabet edebilecek bir konuma gelebilmek igin Urin
kalitesinin yuUkseltilmesi blyuk 6nem tagimaktadir. Kaliteli kuru ¢ay uretebilmek icin de
ozellikle asil hammadde kaynagini olusturan gay bitkisinin kalitesini iyilestirici tedbirlerin
alinmasi gerekmektedir. Tirkiye’nin gay ihracatinin arttirlmasinda, oncelikle kaliteyi
arttirici ve maliyeti disurmeye yonelik onlemlerin alinmasi ve uygulamaya konulmasi,
standartlara uygun yas ¢cay alimi, kuru gay uretiminin yapilmasi ve pazarlanmasiigin Ar-Ge
calismalarina 6nem verilmesi gerekmektedir.

Bu amaglar dogrultusunda, gay sektortiintin zayif yonlerini guglendirecek, tehditleri
firsata donustlrecek stratejilere yonelik; egitim, gay tarimi, gay islahi, cayda gida ve isleme
teknolojileri, kuru cay Uretimi, pazarlama ve markalasma, caydan katma degere sahip
alternatif Urlnlerin gelistirilmesi, cay Uretiminde enerji, makine, mekanizasyon ve altyapi
gelistirme, cay turizmi, ¢ay tarihi ve kultarune yonelik kongre konulari olusturulmustur.
Duzenlenen kongremizin basarisi, cok boyutlu yapisi nedeniyle ilgili tim paydaslarin ilgisi
ve etkili is birligi ile dogrudan iliskilidir.

Yuksekogretim Kurulunun da “bir birlikte gcalisma projesi” olarak nitelendirdigi
ihtisaslasma kapsaminda dizenledigimiz kongremize gosterdiginiz ilgi, katki ve katiim
icin sizlere tesekkir eder, Turk Cayinin Yuzincl Yil'nda ve Diinya Gay Glni’nde sizleri
Universitemizde agirlamis olmaktan mutluluk duydugumuzu belirtmek isteriz.

Saygilarimizla.

Kongre Dlizenleme Kurulu
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Ozet

Ulkemizdeki cay gen kaynaklarinin heniiz tanimlanmamus ve tescil edilmemis olmasi, mevcut kaynaklarin korunmasini
zorlastirmakta ve bunlarin ekonomik faydaya doniismeden kaybolmasina yol agmaktaydi. Bu nedenle “Cay gen hazunun
kurulmasi ve ticari ¢ay gesit adaylarmm belirlenmesi” isimli TUBITAK 1007 projesi kapsaminda Dogu Karadeniz
Bolgesi’nde ¢ay tarimi yapilmasina izin verilen 4 il ve 31 ilgede [Artvin (Borgka, Arhavi, Hopa), Rize (Merkez, Findikli,
Ardesen, Camlithemsin, Hemsin, Pazar, Cayeli, Derepazari, Giineysu, ikizdere, Iyidere, Kalkandere), Trabzon (Merkez,
Arakli, Caykara, Dernekpazari, Hayrat, Kopriibasi, Of, Siirmene, Besikdiizii, Vakfikebir), Giresun (Canakg1, Espiye,
Eynesil, Gorele, Giice, Tirebolu)] yer alan ¢ay plantasyonlarinda seleksiyon c¢aligmalar yiiritilmistiir. Her ilgedeki
caylik alanlarda yapilan seleksiyon ¢aligmalari sahil kesiminden (0-300 m), orta rakimli bélgeden (300-600 m) ve
yiiksek rakiml1 bélgelerde (600 m ve {izeri) olmak iizere farkl1 yiikseltiler dikkate alinarak planlanmistir. On seleksiyon
kriterleri gelisme kuvveti, dallanma kabiliyeti, genis hasat tablasi, tomurcukta tiiyliilik, siirglin verme kabiliyeti ile
yaprak rengi, bitki yas1, abiyotik stres kosullarina (don, kuraklik, hastalik) dayaniklilik olarak belirlenmistir. Tki y1l
stiren seleksiyon ¢alismalari sonucunda 2034 genotip elde edilmistir. Genotiplerin bulundugu bahg¢e meyili, bahge yonii,
glineslenme orani, golgelenme orani ve ¢ay ocagmin bakimi da kayit edilmistir. Yapilan seleksiyon calismalarinda 1235
adet genotip (% 60,8) Rize’den, 501 adet genotip (% 24,6) Trabzon’dan, 176 adet genotip (% 8,7) Artvin ve 122 adet
genotip (% 6) Giresun’dan olmak tizere iilkesel ¢ay gen havuzu igin fidan tiretim amaciyla celikleri alinmustir. Seleksiyon
¢aligmalar1 sonucunda, ¢elik alinan tiim genotiplerin bulundugu rakim araligi 0 ile 1079 m arasinda degisim géstermistir.
Genotiplerin 1272 adetlik (% 62,54) biiyiik bir kism1 0-300 m rakim araligindan alinmis olup, 602 adeti (% 29,60) 301-
600 m arasinda iken, 601 m ve iizerindeki rakimlardan alinan genotiplerin sayis1 160 adet (% 7,87)’tir. Proje sonucunda
elde edilen verilere gore; 1. Seleksiyon galismalarinda 2034 genotipin alindig1 Bahge Ozelliklerinin; genellikle hafif
meyilli (% 33,33), kuzey yonli (% 68,78), glineslenme orani ¢ok (% 67,60), golgelenme orani az (% 74,24) ve cay
ocaklarinin bakiml (% 73,60) oldugu belirlenmistir. 2034 genotipin alindig1 bitkilerin Bitkisel Ozelliklerinin;
genellikle gelisme kuvvetinin giiglii (% 79,06), dallanma kabiliyeti yogun (% 61,06), tabla genisliginin genis (% 50,10),
tomurcukta tiiyliiliik orta seviyede (% 57,33), siirgiin verme kabiliyeti iyi (% 83,82) ve yaprak rengi yesil (% 63,37)
oldugu belirlenmistir.

Anahtar Kelimeler: Cay, Seleksiyon, Tiirkiye, Karadeniz Bolgesi, Islah
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Abstract

The fact that tea gene resources in our country have not yet been identified and registered makes it difficult to maintain
existing resources and leads to their loss without turning into economic benefits. For this reason, selection studies were
carried out in tea plantations located in 4 provinces and 31 districts [Artvin (Borgka, Arhavi, Hopa), Rize (Merkez,
Findikli, Ardesen, Camlthemsin, Hemsin, Pazar, Cayeli, Derepazari, Giineysu, ikizdere, lyidere, Kalkandere), Trabzon
(Merkez, Arakli, Caykara, Dernekpazari, Hayrat, Kopriibagi, Of, Stirmene, Besikdiizii, Vakfikebir), Giresun (Canakgt,
Espiye, Eynesil, Gorele, Giice, Tirebolu)] where tea farming is allowed in the Eastern Black Sea Region within the scope
of the TUBITAK 1007 project named “Establishment of tea gene gratification and determination of commercial tea
variety candidates”. Selection studies conducted in tea fields in each district were planned taking into account different
elevations, including from the coastal section (0-300 m), from the middle altitude area (300-600 m) and in high altitude
areas (600 m and above). The pre-selection criteria were determined as development strength, branching ability, wide
harvest table, and hairiness in the bud, shoot-giving ability, leaf color, plant age, resistance to abiotic stress conditions
(frost, drought and disease). As a result of two years of selection studies, 2034 genotypes were obtained. The garden
inclination, garden direction, sunbathing rate, ghosting rate and maintenance of the tea January where the genotypes
were found were also recorded. In the selection studies conducted, 1235 genotypes (60.8%) were taken from Rize, 501
genotypes (24.6%) from Trabzon, 176 genotypes (8.7%) from Artvin and 122 genotypes (6%) from Giresun for seedling
production for the national tea gene pool. As a result of selection studies, the altitude December in which all genotypes
taken from steel were found varied between 0 and 1079 m. Dec. The majority of the genotypes, 1272 (62.54%), were
taken from the altitude range of 0-300 m, while 602 (29.60%) were between 301-600 m, the number of genotypes taken
from altitudes of 601 m and above was 160 (7.87%). Decembers of the genotypes were obtained from the According
to the data obtained as a result of the project; 1. It was determined that the Garden Characteristics from which 2034
genotypes were taken in selection studies were generally slightly inclined (33 January 33), north-oriented (68.78%),
sunbathing rate was high (67.60%), ghosting rate was low (74.24%) and tea stoves were well-maintained (73.60%). 2034
the Plant Characteristics of the plants from which the genotype was taken; in general, it was determined that the growth
force was strong (79.06%), branching ability was intense (61.06%), table width was wide (50.10%), hairiness in the bud
was moderate (57.33%), shoot-making ability was good (83.82%) and leaf color was green (63.37%).

Keywords: Tea, Selection, Tiirkiye, Blacksea Region, Breeding
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Ozet

Cay sektoriiniin gelecegi ve sirdiiriilebilirligi i¢in ¢ayda gen kaynaklarmin toplanmasi ve ulusal gen havuzlarmm
olusturulmasi olduk¢a 6nem arzetmektedir. Esas itibariyle 1slah ¢aligmalarinin omurgasini olusturan bu gen kaynaklari
sayesinde yeni ¢esitlerin gelistirilmesinde bilyiik kolayliklar saglanmakta ve diinya pazarinda rekabet edebilecek, farkli
kullanim amaglarina uygun, verimli ve kaliteli ¢esitlerin gelistirilmesi miimkiin olabilmektedir. Diinyada uzun yillardan
beri gen kaynaklarinin toplanmasina yonelik ¢alismalar yiiriitiilmekte ¢ay tariminin siirdiiriilebilirligine yonelik 6nemli
adimlar atilmaktadir. Bu bilgiler dogrultusunda, Tiirk ¢ay tarmmnin ihtiyaclarina yénelik, Ulkemizde yetistirildigi
bélgede alternatifi olmayan gay konusunda planlanan bu galigmada; Recep Tayyip Erdogan Universitesi ve CAYKUR
biinyesinde iki adet Gen Havuzu kurulmasi amaglanmis ve Tiirk ¢ay sektoriiniin siirdiiriilebilirligine yonelik dnemli
adimlar atilmistir. Calisma sonucunda, 2034 gay genotipini igeren biri Recep Tayyip Erdogan Universitesi ve digeri
CAYKUR Atatiirk Cay ve Bahge Kiiltiirleri Arastirma Enstitiisii olmak iizere iki tane Ulusal ¢ay gen havuzu kurulmustur.
Gen havuzlarma Tiirkiye ¢ay tiretim bolgesinden segilen 2034 ¢ay genotipinin yaninda, CAYKUR "un tescilli ¢ay ¢esitleri
ve Japonya, Cin ve Azerbaycan gibi iilkelere ait ¢ay gen kaynaklari da ¢ogaltilarak aktarilmistir. 2034 ¢ay genotipinin
ustiin 6zellik gosteren 200 tanesinden 10 adet, 1834 tanesinden 5 adet olmak iizere toplamda 11.170 adet ¢ay fidani
Ulusal Cay Gen Havuzuna dikilmistir. Bu gen havuzunda 2034 ¢ay genotipi arazi kosullarinin yani sira sera kosullarinda
da muhafazaya alinmistir. Araziye dikilmis genotiplerin diizenli olarak kiiltiirel uygulamalar1 yapilmaktadir ve olasi
fidan kayiplarinda sera igerisindeki yedek fidanlar ile yenilenmektedir. Sera icerisindeki yedekler ise her yil temmuz
ve agustos aylarinda alinan gelikler ile tamamlanmaktadir. Bu gen havuzu kurulmadan 6nce diinyada gen kaynaklar
bakimindan 15. sirada yer alan Tiirkiye su anda 5. Sirada yer almaktadir. Bu Gen havuzlar ile Tiirkiye ¢ay tarimi
koruma altina alinmis ve ¢ay tariminin siirdiiriilebilirligine 6nemli katkilar sunulmustur.

Anahtar Kelimeler: Cay, Gen Havuzu, Genotip, Siirdiiriilebilir Cay Tarimi, Muhafaza
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Abstract

For the future and sustainability of the tea industry, collecting genetic resources in tea and creating national gene pools
is very important. Thanks to these genetic resources, which essentially form the backbone of breeding studies, great
convenience is provided in the development of new varieties, and it is possible to develop efficient and high-quality
varieties that can compete in the world market and are suitable for different purposes of use. Studies have been carried
out for many years in the world to collect genetic resources, and important steps are being taken towards the sustainability
of tea agriculture. In line with this information, in this study planned for Turkish tea agriculture, about tea, which has
no alternative in the region where it is grown in our country; It was aimed to establish two Gene Pools within Recep
Tayyip Erdogan University and CAYKUR, and important steps were taken towards the sustainability of the Turkish tea
industry. As a result of the study, two national tea gene pools were established, one at Recep Tayyip Erdogan University
and the other at CAYKUR Ataturk Tea and Horticulture Research Institute, containing 2034 tea genotypes. In addition
to the 2034 tea genotypes selected from the Turkish tea production region, CAYKUR>s registered tea varieties and tea
gene resources from countries such as Japan, China and Azerbaijan were also propagated and transferred to the gene
pools. A total of 11,170 tea saplings, 10 out of 200 of the 2034 tea genotype showing superior characteristics and 5 out
of 1834 tea saplings, were planted in the National Tea Gene Pool. In this gene pool, the 2034 tea genotype was protected
under greenhouse conditions as well as in field conditions. Cultural applications of the genotypes planted in the field are
carried out regularly and in case of possible loss of saplings, they are replaced with spare saplings in the greenhouse.
The reserves in the greenhouse are completed with cuttings taken in July and August every year. Tiirkiye, which ranked
15th in the world in terms of gene resources before this gene pool was established, currently ranks 5th. With these gene
pools, Turkish tea agriculture has been protected and significant contributions have been made to the sustainability of
tea agriculture.

Keywords: Tea, Gene Pool, Genotype, Sustainable Tea Agriculture, Conservation
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Ozet

Ulkemiz igin stratejik bir iiriin olan ¢ay bitkisinin (Camellia sinensis) bulundugu ¢ay bahgelerinin tamami tohumla
tesis edilmis olup varyete cesitliligi, hibritlesme, bahgelerde bulunan ¢ay ocaklarindaki homojenizasyon eksikligi gibi
sebepler nedeni ile giin gegtikge cayliklardaki verim ve kalite diismektedir. Ayrica, ¢ay plantasyonlarmin biyiik bir
kismmin da ekonomik Omiirlerini tamamlamaya baglamast ile beraber mevcut ¢ay plantasyonlarinin yiiksek verim ve
kaliteli cesitlerle yenilenmesi gerekliligi ortaya ¢ikmustir. Meveut projeksiyon kapsaminda “TUBITAK destekli “Cay
Bitkisi Gen Havuzunun Olusturulmasi ve Ticari Cay Cesit Adaylarinin Belirlenmesi” projesi yiriitilmis, ¢ay
tarmmi yapilan 4 il ve 31 ilgede yer alan c¢ay plantasyonlari taranarak birinci seleksiyon kapsaminda 2034 adet cay
genotipi se¢ilmistir. Selekte edilen ve kontrol parsellerine ardindan ana parsellere aktarilan genotipler ikinci seleksiyon
kapsaminda canlilik orani (10 puan), gelisme kuvveti (15 puan), siirgiin boyu (15 puan), siirgiin kabiliyeti (15 puan),
tomurcuklarda tiiyliiliik (5 puan), dinlenme periyodu (5 puan) olmak iizere saha performansi; toplam polifenol (20
puan) ve teanin degerleri olmak iizere laboratuvar kriterleri tizerinden olusturulan tartili derecelendirme tablosu ile
degerlendirilmistir. Saha performansi gay bitkisinin iiretim amaciyla arazideki verimliligini ortaya koymak amaciyla
temel kriter olarak belirlenmis olup bunun yaninda toplam polifenol degeri siyah ¢aya uygunluk, teanin degeri ise
yesil ¢aya uygunluk agisindan kriter olarak secilmistir. Saha performans: 60 puan ve {izeri olan genotipler arasindan
toplam polifenol degeri > %17 veya teanin degeri >%1 olan genotipler iistiin nitelikleri itibariyle basarili bulunmustur.
Son agamada ise basarili bulunan 48 adet genotip, katesin icerikleri, enzim aktivitesi ve teanin degerleri kullanilarak
olusturulan formiilasyonlar ile siyah, yesil ve oolong ¢aya uygun cesit adaylari olarak belirlenmistir. Bunlarin yan sira,
tartili derecelendirmede basarili bulunan gesit adaylarindan tiiyliliik, dolgunluk gibi fiziksel 6zellikleri itibariyle 6ne
¢ikan genotipler beyaz ¢aya, mor rengi ile 6ne ¢ikan bir genotip de mor ¢aya uygun bulunmustur.
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Abstract

Tea plant (Camellia sinensis) is a strategic product for our country. All of the tea gardens have been established with seeds,
and the productivity and quality of the tea gardens are decreasing day by day due to reasons such as variety diversity,
hybridization, and lack of homogenization in the tea gardens. In addition, as most of the tea plantations have begun to
complete their economic life, the necessity of renewing the existing tea plantations with high yield and quality varieties
has emerged. Within the scope of the current projection, “TUBITAK-supported “Creation of Tea Plant Gene Pool
and Determination of Commercial Tea Variety Candidates” project was carried out. tea plantations in 4 provinces
and 31 districts were scanned and 2034 tea genotypes were selected within the scope of the first selection. The selected
genotypes, which were transferred to the control plots and then to the main plots, were evaluated within the scope of the
second selection with a weighted grading table based on field performance including viability rate (10 points), growth
strength (15 points), shoot length (15 points), shoot ability (15 points), hairiness in the buds (5 points) and resting period
(5 points); and laboratory criteria including total polyphenol (20 points) and theanine values. Field performance was
determined as the main criterion to reveal the productivity of the tea plant in the field for production purposes, and the
total polyphenol value was selected as the criterion for suitability for black tea and the theanine value was chosen as the
criterion for suitability for green tea. Among the genotypes with field performance of 60 points and above, the genotypes
with total polyphenol value > 17% or theanine value > 1% were found to be successful due to their superior qualities.
In the final stage, among the 48 successful genotypes, some gentotypes stood out with the formulations created using
catechin contents, enzyme activity and theanine values, and were determined as candidate varieties suitable for black,
green and oolong tea. In addition, among the variety candidates that were successful in weighed grading, genotypes that
stood out with their physical characteristics such as hairiness and massiveness were found to be suitable for white tea,
and a genotype that stood out with its purple color was found to be suitable for purple tea.

Keywords: Tea, Gene Pool, Selection, Weighed Grading
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Ozet

Camellia sinensis’in 4,0 Gb’lik bir genomu vardir ve genom dizileme ¢aligmalari tamamlanmigtir. “Cesit tanimlama”,
cay ¢esitliliginin plantasyon alanlarinda korunmasina katkida bulunan premium c¢ay triinlerinin izlenebilirligini ve
dogrulanmasini saglamak i¢in kritik oneme sahiptir. Ma vd. (2014) katesin igerigi ile iliskili kantitatif karakter lokuslarmi
(QTL) goz 6niine alarak, EC (epikatesin), ECG (epikatesingallat), EGC (epigallokatesin) ve EGCG (epigallokatesingallat)
kantitatif karakter lokuslarina yakin bulunan 406 SSR markorii gelistirmislerdir. Bu ¢aligmada; Ma. vd. tarafindan
tanimlanan bu markérlerin, Tiirk cay ¢esit adaylariin genotiplendirilmesinde kullanilabilirliginin degerlendirilmesi
amaci ile EC (epikatesin), ECG (epikatesingallat), EGC (epigallokatesin) ve EGCG (epigallokatesingallat) kantitatif
karakter lokuslara yakin bulunan ve polimorfik olduklar tespit edilen 8 adet SSR markdrii secilerek, on seleksiyon
sonucu toplanarak secilen ve kontrol parsellerine dikilmis olan 200 adet cesit aday1 genotipin, SSR PCR fragment
analizleri yapilarak SSR profillendirilmesi gergeklestirilmistir. SSR PCR reaksiyonlarindan elde edilen sonuglar tim
markorlerde literatiirde daha 6nce verilen bant biiyiikligii ve sayisi ile uyumlu olmakla beraber, fragment analizi ile elde
edilen verilerde oldukga yiiksek derecede polimorfizm tespit edilmistir. Bu sonuglara gore ayirt ediciligi ve PIC degeri
en yiiksek olan markdriin ECG grubu markorlerden TM453 (0,3221), en diisiik olan markdriin de EGC ve EGCG grubu
markorlerden TM435 (0,2080) oldugu tespit edilmistir. ECG grubu bir markér olan TM453 ile EC grubu markdrler olan
TM376 ve TM546’nin PIC degerlerinin yiiksek olmas1 bu markorlerin Tiirk ¢ay genotiplerinin ayriminda 6ncelikli olarak
kullanilabilecegini ortaya koymustur. SSR profillendirmesi gerceklestirilen ¢ay genotiplerinin aralarindaki yakinlik
iliskisinin belirlenebilmesi i¢in yapilan Hiyerarsik Kiimeleme ve Temel Koordinat (PCoA) analizlerinde genotiplerin
3 ana gruba ve alt guruplara ayrildig1 ve genis bir varyasyon icerdigi goriilmiistiir. Gergeklestirilen bu galigmadan ele
edilen sonuglar, Tiirk ¢ay genotiplerinde, iki genotipin birbirinden ayrilabilmesi ve genotiplendirmesi i¢in hangi SSR
markoriiniin kullanilabilecegini ortaya koymast bakimindan énemlidir.

Anahtar Kelimeler: Camellia sinensis, Cay Cesit Adayi, Genotiplendirme, Molekiiler Karakterizasyon, Tiirk Cay,
SSR.
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Abstract

Camellia sinensis has a 4.0 Gb genome and genome sequencing studies have been completed. “Variety identification”
is critical to ensure the traceability and verification of premium tea products, contributing to the preservation of tea
diversity in plantation areas. Ma et al., (2014) have constructed 406 SSR markers, which were developed by considering
the quantitative character loci (QTL) related to catechin content and located close to the EC (epicatechin), ECG
(epicatechingallate), EGC (epigallocatechin) and EGCG (epigallocatechingallate) quantitative character loci. In this
study; in order to evaluate the usability of these markers which was developed by Ma., et al., in the genotyping of Turkish
tea variety candidates, 8 SSR markers that were found to be polymorphic and located close to the EC (epicatechin),
ECG (epicatechingallate), EGC (epigallocatechin) and EGCG (epigallocatechingallate) quantitative character loci
were selected and SSR profiling was carried out by performing SSR PCR fragment analysis of 200 candidate variety
genotypes, which were collected and selected as a result of preliminary selection and planted in control plots. Although
the results obtained from SSR PCR reactions were compatible with the band size and number previously given in the
literature for all markers, a very high degree of polymorphism was detected in the data obtained by fragment analysis.
Based on these results, it was determined that the marker with the highest discrimination and PIC value was TM453
(0.3221) from the ECG group markers, and the marker with the lowest was TM435 (0.2080) from the EGC and EGCG
group markers. The high PIC values of TM453, an ECG group marker, and TM376 and TM546, EC group markers,
revealed that these markers can be used primarily to discriminate Turkish tea genotypes. In the Hierarchical Clustering
and Principal Coordinate (PCoA) analysis that was carried out to determine the relationship between the tea genotypes
for which SSR profiling was performed, it was seen that the genotypes were divided into 3 main groups and subgroups
and were showed a wide variation. The results obtained from this study are important in terms of distinguishing two
varieties in Turkish tea genotypes and revealing which SSR marker can be used for genotyping.

Keywords: Camellia sinensis, Tea Variety Candidate, Genotyping, Molecular Characterization, Turkish Tea, SSR.
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Ozet

Dogal ve sentetik olmak iizere iki farkli formu bulunan bitki biiyiime diizenleyicileri(BDD), bitkilerdeki fizyolojik
olaylar1 modifiye yada kontrol eden organik bilesiklerdir. Bitki bilylime diizenleyicileri tiplerinden birisi olan oksinler,
hiicre ve doku farklilasmasinda etkili olup, hiicre boliinmesine ve biiyiimesine etki eden maddelerdir. Doku kiiltiirii ile
tretim c¢aligmalarinda siirglin olusumu ve ¢ogaltimi agsamasinda sitokininler ile birlikte kullanildig: gibi koklendirme
asamasinda da oksinlerden yararlanilmaktadir. Doku kiiltiiriinde kullanilan oksinler IAA, IBA ve NAA’dir. Bu oksinler
hem siirgiin olusumu ortaminda sitokininler ile kullanildig1 gibi kok olusumunda da tek ya da ikili kombinasyonlar
seklinde kullanilabilirler.

Bu ¢alismada Tiirkiye’de Karadeniz Bolgesi’nde yerel giftcilerin geliri agisindan ¢ok dnemli bir {iriin olan Theaceae
familyasina ait ¢ayin (Camellia sinensis (L.) O. Kuntze) CAYKUR Tarafindan daha 6nce selekte edilmis Zihniderin
(Fener 3), CAYKUR-1 (Derepazari-7) klonlar1 da dahil olmak tizere toplam 20 adet en iyi (siyah, beyaz, yesil ve oolong)
¢ay c¢esidinin koltuk alt1 tomurcuklart kullanilarak doku kdltiirii ile {iretiminde siirgiin olusumu igin oksinlerin etkisi
ayrica, sitokinin + oksin kombinasyonlarina ilave edilen en uygun oksin ve dozlarinin belirlenmesi amaglanmistir.

Bu amag dogrultusunda gelistirmis oldugumuz sterilizasyon yontemine tabi tutulan koltuk alti tomurcuklari, sitokinin
olarak BA, TDZ, 2IP’nin en yiiksek ve en diisiik etki araliklarinda farkli dozlarinin, oksin olarak ise, IAA, IBA ve
NAA’nmn yine en yiiksek ve en diisiik etki araliklarinda farkli dozlarinin ilave edildigi MS (Murashige and Skoog) besi
ortaminda kiiltiire alinmistir. Siyah, beyaz, yesil ve oolong ¢ay ¢esitleri igin ayr1 ayr1 olmak iizere toplam, 30-35 adet
kiiltiirden olusan denemeler ii¢ tekrarli olarak kurulmustur. Tiim ¢ay ¢esitlerinde siirgiin olusumu ve gelisimi i¢in ayni
ortamlarda oldukg¢a benzer sonuglar elde edilmistir. Yine, tiim ¢ay cesitleri i¢in denen tiim sitokininlere(BA, TDZ, 2IP)
oksin olarak IBA ilave edilmis ortamlarinda, diger ortamlara gore daha yiiksek siirgiin boyu ve ¢ogalmasi kaydedilmistir.
Sonug olarak, ¢aymn doku kiiltiirii ile {iretilmesinde denenen tiim ortamlarda, sitokinin + oksin kombinasyonunun siirgiin
uzamasli ve ¢ogalmasinda etkili oldugu goriilmiistiir. Tim denemelerde biitiin ¢ay ¢esitleri ve denen tiim sitokininler i¢in
en basarili sonuglar ise, oksin olarak 0,1mg/L IBA ilave edilen kiiltiir ortamlarinda kaydedilmistir.

Anahtar Kelimeler: Bitki Biiyiime Diizenleyicileri, Camellia sinensis (L.) O. Kuntze, Mikrogagaltim, Koltuk Altt
Tomurcugu
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Abstract

Plant growth regulators (PGRs) are organic compounds that modify or control physiological events in plants. They
can be divided into two categories: natural and synthetic. Auxins are a type of PGR that are effective in cell and tissue
differentiation. They affect cell division and growth. Auxins are used in tissue culture production studies in conjunction
with cytokinins at the stage of shoot formation and reproduction, as well as at the rooting stage. Auxins employed in
tissue culture include IAA, IBA and NAA. These auxins can be utilised in conjunction with cytokinins during shoot
formation and root formation, either as single or binary combinations.

In this study, tea (Camellia sinensis (L.) O. Kuntze) belonging to the family Theaceae, which is a very important product
in terms of the income of local farmers in the Black Sea Region in Tiirkiye It was aimed to determine the effect of
auxins for shoot formation in the production of a total of 20 best (black, white, green and oolong) tea varieties including
Zihniderin (Fener 3), CAYKUR-1 (Derepazari-7) clones previously selected by CAYKUR by using axillary buds and
also to determine the most appropriate auxin and doses added to cytokinin + auxin combinations.

For this purpose, the axillary buds, which were subjected to the sterilisation method we have developed, were cultured
in MS (Murashige and Skoog) medium to which different doses of BA, TDZ and 2IP were added at the highest and
lowest effect ranges as cytokinins and different doses of IAA, IBA and NAA at the highest and lowest effect ranges as
auxins. A total of 30-35 cultures, separately for black, white, green and oolong tea varieties, were established with three
replications. Very similar results were obtained for shoot formation and development in all tea varieties on the same
media. Again, for all tea cultivars, higher shoot length and proliferation were recorded in the media to which IBA was
added as auxin to all cytokinins (BA, TDZ, 2IP) than in the other media.

As aresult, it was observed that the combination of cytokinin + auxin was effective in shoot elongation and proliferation
in all media tested in the production of tea by tissue culture. The most successful results for all tea varieties and all
cytokinins tested in all trials were recorded in culture media to which 0.1mg/L IBA was added as auxin.

Keywords: Plant Growth Regulators, Camellia sinensis (L.) O. Kuntze, Micropropagation, Axillary Bud.
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Ozet

Kimyasal giibreler, tarimsal verimi artirmada 6nemli bir rol oynamalarina ragmen, toprak bozulmasi, besin ve
biyogesitlilik kayiplar gibi ciddi gevresel sorunlara yol agmustir. biyogiibre olgusu mikroorganizmalarin dogadaki
yasam siireclerini kullanarak toprak biyocesitliligini koruyacak sekilde kimyasal girdilerin azaltilmasina yo6nelik bir
alternatif olarak gelistirilmistir. Kiiresel tarimda sentetik giibrelerden yenilik¢i, cevre dostu alternatiflere gecis agisindan
biyogiibre konusu son derece ilgi goren bir arastirma alan1 ve sektorel pazar konumuna gelmistir. Toprak kokenli
fonksiyonel mikroorganizmalarin bireysel ya da ¢oklu karisimlarindan olusan kat1 ya da siv1 biyogiibre formiilasyonlari,
giderek artan sayilarda Tiirkiye ve uluslararasi giibre pazarinda yer almaktadir. Bu noktada bu derlemenin amaci,
biyogiibrelere hammadde teskil eden bitki gelisimini tesvik eden mikroorganizmalara yonelik farkli bir bakis agisi ile
bitki mikrobiyomunun hayati islevlerine deginerek biyogiibre olma potansiyeline dikkat ¢ekmektir.

Bitki mikrobiyomu, bitki yiizeylerinde ve i¢inde yasayan mikroorganizma topluluklarini ifade eder ve genellikle
bakteri ve mantar hiicrelerinden olusur. Insan mikrobiyomu saglik i¢in ne kadar énemliyse, bitki mikrobiyomu da bitki
saglig1 igin o kadar 6nemlidir. Niceliksel ve niteliksel agidan bitki mikrobiyomu, bitki tiirlerine, organlarina ve gevre
kosullarma gore biiyiik farkliliklar gosterebilmektedir. Ornegin kok mikrobiyomu, birim (gr) kokte 10° bakteri hiicresi
barindirabilmekte ve rizosfer mikrobiyomlar1 30,000°den fazla bakteri tiirii icerebilmektedir. Asma bitkisi {izerinden
bir ornek vermek gerekirse Toprak iistii bitki aksaminda Pseudomonas, Sphingomonas, Bacillus gibi cinsler; izim
taneleri iginde ise Ralstonia, Burkholderia, Pseudomonas, Bacillus gibi cinsler baskindir. Bitki mikrobiyomu, bitkiye
besin edinimi, stres faktorlerine karsi korunma ve degisen gevre sartlarina adaptasyon konusunda yardime: olur. Bitkisel
uretimin gergeklestigi iist toprak kosullarinda rizosfer mikrobiyomu uzun siiredir incelenirken, bitki-i¢i (endofitik)
mikroorganizmalarin rolii son yillarda dikkat cekmis ve arastirilmaya baglanmistir. Endofitik mikroorganizmalar, bitkiler
icinde bir ekosistem olusturur ve besin dongiisiinde etkilesimli bir sekilde rol alirlar. Endofitik mikrobiyom olarak
tanimlanan bu olusum, gevre ve bitki genotipi gibi faktorlere bagh olarak degisiklik gosterir ve g¢evresel zorluklara
adaptasyon konusunda kilit bir rol oynar. Yapilan aragtirmalar endofitik mikrobiyomun, besin alinim mekanizmalarmi
iyilestirdigine ve fitohormonlar iireterek ve stres toleransini artirarak bitki biiylimesini, saghigini ve verimliligini
artirdigina isaret etmektedir.

Bu potansiyelinden dolay1 bitki endofitik mikrobiyomu, gelecegin siirdiirlebilir tarim uygulamalarinda kullanilabilecek
yeni biyogiibre formiilasyonlarinin gelistirilmesi acisindan bir potansiyele sahiptir ve Ulke tarimimizin sembollerinden
olan ¢ay bitkisinin verim ve kalitesinin artirilmasinda da degerlendirilebilir.

Anahtar Kelimeler: Bitki Mikrobiyomu, Endofitik Mikrobiyom, Yeni Nesil Giibreler
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Abstract

Although chemical fertilizers play a significant role in increasing agricultural productivity, they have led to serious
environmental issues such as soil degradation, nutrient losses, and biodiversity reduction. The concept of biofertilizers
has been developed as an alternative to reduce chemical inputs while preserving soil biodiversity by utilizing the natural
life processes of microorganisms. This topic has become a highly interesting research area and market sector in global
agriculture, transitioning from synthetic fertilizers to innovative, eco-friendly alternatives. Formulations of biofertilizers,
whether solid or liquid, composed of individual or mixed communities of soil-derived functional microorganisms, are
increasingly appearing in both the Turkish and international fertilizer markets. The aim of this review is to draw attention
to the potential of becoming a biofertilizer by addressing the vital functions of the plant microbiome from a different
perspective, focusing on the microorganisms that serve as raw materials and promote plant growth.

The plant microbiome refers to the communities of microorganisms living on and within plant surfaces, typically
consisting of bacterial and fungal cells. As crucial as the human microbiome is for health, the plant microbiome is
equally vital for plant health. The plant microbiome can vary greatly in quantity and quality depending on plant species,
organs, and environmental conditions. For example, the root microbiome can host 10° bacterial cells per unit (gram) of
root, and rhizosphere microbiomes may contain more than 30,000 bacterial species. Using the grapevine as an example,
genera such as Pseudomonas, Sphingomonas, and Bacillus dominate in the above-ground parts of the plant; in grape
berries, genera like Ralstonia, Burkholderia, Pseudomonas, and Bacillus are prevalent. The plant microbiome assists
the plant in nutrient acquisition, protection against stress factors, and adaptation to changing environmental conditions.
While rhizosphere microbiomes have been long studied in topsoil conditions where plant production occurs, the
role of endophytic (inside-plant) microorganisms has recently gained attention and begun to be studied. Endophytic
microorganisms create an ecosystem within plants and play an interactive role in the nutrient cycle. This formation,
defined as the endophytic microbiome, varies depending on factors such as environment and plant genotype and plays a
key role in adaptation to environmental challenges. Research indicates that the endophytic microbiome improves nutrient
uptake mechanisms, produces phytohormones, and enhances stress tolerance, thereby promoting plant growth, health,
and productivity.

Due to this potential, the plant endophytic microbiome holds promise for developing new biofertilizer formulations that
could be used in future sustainable agricultural practices and could also be considered for enhancing the yield and quality
of tea plants, a symbol of our national agriculture.

Keywords: Endophytic Microbiome, Next-Generation Fertilizers, Plant Microbiome.
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Ozet

Cay (Camellia sinensis (L.) O. Kuntze), tFropik ve subtropik bolgelerde yetisen her dem yesil ve ticari 6neme sahip bir
bitkidir. Yetistiriciliginin yapildig1 diger iilkelerde oldugu gibi Tiirkiye’de de iireticisi igin dnemli bir gelir kaynagi olan
cay, ayni zamanda; yiiksek egimli ve daglik bolgelerden olusan engebeli arazilerin de ekonomiye kazandirilmasina firsat
veren ve ekonomide yeni katma degerler olusturma potansiyeli yiiksek, stratejik bir endistri bitkisidir. Yillik toplam
yagis istegi en az 2000 mm olmali ve y1l igerisinde diizenli olarak yayilis gostermelidir. Bol yagish ve asit (pH 4,5-6)
karakterli toprakta ekonomik olarak yetistirilebilmektedir. Ulkemizin Dogu Karadeniz Bolgesinde yetistirilmekte olup
tiretiminin bilyiik kismi Rize ili ve ilgelerinde yapilmaktadir. Cayin ekolojik istekleri dikkate alindiginda, ¢ayin iilkemizde
Dogu Karadeniz Bolgesinde ekonomik olarak yetistirilebilecegi anlasilmis ve ¢ay tarimu igin gerekli girisimler 1930’1u
yillarda baslamistir. Ulkemizde ilk cay bahgeleri Giircistan’dan getirilen tohumlarla kurulmustur. Bu durum ¢ok farkli
homojen olmayan ¢ay bahgelerinin olusmasina neden olmustur. Gliniimiizde ¢ay bahgelerinin yenilenmesi ¢alismalari
baglatilmistir ve bunun igin de klonal olarak yetistirilen ¢ay fidanlarina ihtiya¢ duyulmaktadir. Cayda klonal ¢ogaltmada
en yaygin kullanilan yontem celik ile ¢ogaltmadir. Bu tez ¢alismasinda, ii¢ farkli ¢ay ¢esidinde farkli gelik tipleri ve
koklenme ortamlarinin koklenme ve fidan kalitesi iizerine etkileri incelenmistir. Calisma, 2021-2023 yillar1 arasinda
Recep Tayyip Erdogan Universitesi Ziraat Fakiiltesi Cay Arastirma ve Uygulama serasinda yiiriitiilmiistiir. Celik alinarak
tiretilen fidanlarda; koklenme orani, siirgiin ve govde uzunlugu, govde kalinligi, fidan kalitesi, kok sayisi, kok gelisimi,
kok uzunlugu ve kok agirligr gibi kriterler incelenmistir. Celik tipinin koklenme orani lizerine etkileri incelendiginde en
iyi koklenmenin iki gozlii odun (%76,20) ve tek gozlii odun ¢eliklerinde (%76.10) oldugu goriilmektedir. Tek gozlii ve
iki gozli yesil ¢eliklerin koklenme oranlart ise sirast ile %74,39 ve %74,17 olarak bulunmus ve ayni grupta yer almstir.
Koklenme ortaminin koklenme oranlar {izerine etkileri incelendiginde ise en iyi koklenmenin torf+vermikiilit ortaminda
elde edildigi (%98.25), perlit ortaminda ise %52.18 oraninda bir koklenmenin oldugu belirlenmistir.

Anahtar Kelimeler: Cay, Celik, Fidan, Koklenme, Perlit, Torf
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Abstract

Tea (Camellia sinensis (L.) O. Kuntze) is an evergreen and commercially important plant that grows in tropical and
subtropical regions. Tea, which is an important source of income for its producers in Tiirkiye as well as in other countries
where it is grown, is also; It is a strategic industrial plant that provides the opportunity to bring rugged lands consisting
of high slopes and mountainous regions into the economy and has a high potential to create new added values in the
economy. Total annual rainfall requirement should be at least 2000 mm and should be distributed regularly throughout
the year. It can be grown economically in soil with abundant rainfall and acidic character (pH 4.5-6). Tea is grown
in the Eastern Black Sea Region of our country and most of its production is done in Rize province and its districts.
Considering the ecological demands of tea, it was understood that tea could be grown economically in the Eastern Black
Sea Region of our country, and the necessary initiatives for tea agriculture began in the 1930s. The first tea gardens in
our country were established with seeds brought from Georgia. This situation has led to the formation of very different,
non-homogeneous tea gardens. Nowadays, efforts to renew tea gardens have been initiated and for this, clonally grown
tea saplings are needed. The most commonly used method for clonal propagation in tea is propagation by cuttings. This
study was conducted to determine the effects of different types of tea cuttings on sapling quality and rooting in two
different mediums. The study was conducted between 2021 and 2023 at the Tea Research and Application Greenhouse
of Recep Tayyip Erdogan University Faculty of Agriculture. In the study, values such as shoot length, cutting length,
cutting thickness, sapling quality, number of roots, root length and root weight were examined. According to the data
obtained, the best rooting and sapling development was obtained from cuttings grown in peat-vermiculite environment
and taken as two buds and one leaf.

Keywords: Cutting, Peat, Perlite, Rooting, Saplings, Tea,
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Ozet

Toprak, son derece yiiksek farkliliga sahip, biyosferin en heterojen bilesenidir. Bir gram toprakta tipik olarak bakteriler
(yaklagik 9x107 hiicre/g), aktinomisetler (yaklasik 4x106 hiicre/g), mantarlar (yaklasik 2x105 hiicre/g), algler, protozoa
ve nematodlar dahil olmak {izere genis bir organizma yelpazesi igerir. Bu organizma gesitliliginden ¢esitli tiirler
farkli nisleri isgal edebilir ve ¢oklu etkilesimler gergeklesebilirler. Toprakta bitki ile mikroorganizma iliskisi, tarimsal
iretimde 6nemli bir rol oynamaktadir. Cay bitkisi i¢in de rizobiyal mikroorganizmalar bitkinin saglikli gelisiminde ve
veriminde 6nemli yer tutmaktadir. Bitki biiylimesini tesvik eden mikroorganizmalar (PGPM); dogrudan veya dolayli
mekanizmalarin etkisiyle bitki bilyiimesi tizerinde faydali etkilere sahip olan tiim mikroorganizmalari (Azot fikse eden
ve etmeyen cesitli bakteriler, aktinomisetler, mantarlar ve algler) kapsayan bir terimdir. PGPM’ler, bitki bilyiimesini
ve toprak verimliligini artirmada, mahsullerin bilyiimesini, gelismesini, {iretkenligini ve siirdiiriilebilirligini saglamada
onemli bir yer tutar. PGPB’ler ve mantarlar (Mycorrhizae) gibi rizosferdeki farkli mikrobiyal oyuncular bitki bityiimesi
i¢in faydali mekanizmalari (yani artan besin varligi, fitohormon modiilasyonu, biyokontrol, biyotik ve abiyotik stres
toleransi) tetiklerler. Arbiiskiiler mikorizalar, dogada meydana gelen en yaygin bitki mantar1 simbiyozunu olusturur ve
dogal ekosistemlerin temel bilesenleridir. Bir konsorsiyum igindeki hareket eden bu mikroorganizmalarin, birbirleri
tizerindeki etkilerine gore uyarici veya pozitif, engelleyici veya negatif ve notr etkili olmak tizere ¢ tipte siniflandirtlir.
Karsilikgilik, proto-isbirligi ve komensalizmi igeren olumlu etkilesimler genellikle, bir bakterinin bagka bir konsorsiyum
iliyesi tarafindan tretilen metabolik trtinleri kullandig1 ¢apraz beslenme yoluyla bireysel iiyeleri destekleyen bir ag
olusturur. Amensalizm, yirticilik, parazitlik ve rekabetigilik iceren negatif etkilesimler, konsorsiyumdaki bakteri
tiyelerinin baskilanmasina yol agarak topluluk yapisini ve igleyisini bozar. Noétiir (tarafsiz) etkilesimlerde ise konsorsiyum
tiyeleri birbirlerini etkilemez veya birinden etkilenmezler. Toprak mikrobiyomu, kirletici maddelerin, agir metallerin
ve bitki sagligini olumsuz yonde etkileyebilecek veya ¢ay yapraklarinin kalitesini etkileyebilecek diger bilesiklerin
biyolojik olarak giderilmesine dnemli katkilar saglayabilir.

Anahtar Kelime: Toprak, Bitki Gelisimi, Cay, PGPB, Mikoriza
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Abstract

Soil is the most heterogeneous component of the biosphere, with highly high variability. One gram of soil typically
contains many organisms, including bacteria(approximately 9x107 cfu/g), actinomycetes(approximately 4x10°¢ cfu/g),
fungi(approximately 2x10° cfu/g), algae, protozoa, and nematodes. From this diversity of organisms, various species
can occupy different niches, and multiple interactions can occur. The relationship between plants and microorganisms
in the soil plays a vital role in agricultural production. Rhizobial microorganisms are crucial to the tea plant’s growth
and productivity. Plant growth promoting microorganisms (PGPM): is a term that covers all microorganisms (various
Nitrogen-fixing and non-nitrogen-fixing Bacteria, actinomycetes, fungi, and algae) that have beneficial effects on
plant growth through the influence of direct or indirect mechanisms. PGPBs play an important role in enhancing plant
growth and soil fertility, ensuring crop development, productivity, and sustainability. Different microbial players in the
rhizosphere, such as PGPBs and fungi (Mycorrhizae), trigger beneficial mechanisms for plant growth (i.e., increased
nutrient availability, phytohormone modulation, biocontrol, biotic and abiotic stress tolerance). Arbuscular mycorrhizas
constitute the most common plant-fungus symbiosis occurring in nature and are essential for natural ecosystems. These
microorganisms acting in a consortium are classified into three types according to their effects on each other: stimulatory
or positive, inhibitory or negative, and neutral. Positive interactions involving mutualism, proto-cooperation, and
commensalism often form a network that supports individual members through cross-feeding, in which a bacterium uses
metabolic products produced by another consortium member. Negative interactions, including amensalism, predation,
parasitism, and competitiveness, suppress bacterial members in the consortium, disrupting community structure and
functioning. In neutral interactions, consortium members do not influence each other or are not affected by one another.
The soil microbiome may contribute significantly to the bioremoval of contaminants, heavy metals, and other compounds
that can adversely affect plant health or affect the quality of tea leaves.

Keywords: Soil, Plant Development, Tea, PGPB, Mycorrhiza
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Ozet

Toprak mikrobiyotasi, tarim alaninda 6nemli bir faktor olarak kabul edilir ve bitki sagligi, besin dongiisii ve toprak
verimliligi gibi birgok yonden etkileyici bir rol oynar. Ozellikle gay tariminda, verimlilik ve kalitenin artirilmast igin
dogru giibreleme stratejileri bilyiik oneme sahiptir. Bu baglamda, 6zel olarak formiile edilmis biyogiibreler, toprak
verimliligini artirmak ve ¢ay bitkisinin beslenmesini optimize etmek amaciyla yaygin olarak kullanilmaktadir. Ancak,
bu biyogiibrelerin ¢ay tarimi lizerindeki etkilerini anlamak ve siirdiiriilebilir tarim uygulamalarm gelistirmek igin daha
fazla arastirmaya ihtiyag vardir.

Biyogiibreler, organik giibre sinifinda 6nemli bir yer tutar ve tarimsal uygulamalarda giderek daha fazla Onem
kazanmaktadir. Ozellikle 2030 yilina kadar mikrobiyal giibre kullaniminda kayda deger bir artis 6ngoriilmektedir.
Tirkiye’de kullanilan mikrobiyal giibrelerin ¢ogunun ithal oldugu dikkate alindiginda, bu iriinlerin yerel toprak
kosullarina uyum saglamasinda zorluklar yaganmaktadir. Yerel mikroorganizmalarla birlikte ¢aligarak iiriin gelistirme ve
mikrobiyal giibrenin yerel topraklara uyumunu artirma hedeflenmektedir. Bu baglamda, bitki ve toprakta bulunan faydali
bakteri gruplarinin tespit edilmesi ve biyogiibre igeriginin 6zellestirilmesi amaglanmaktadir.

Geleneksel yontemlerle mikroorganizma tespiti zaman alici ve maliyetlidir. Bu nedenle, projemizde bakteri gesitliligini
belirlemek i¢in eDNA metabarkodlama yontemi kullanilacaktir. Bu yontem, bir ortamdan alinan az miktarda 6rnekle
canlilarin belirli DNA bélgelerini analiz ederek ¢evredeki canli gesitliligini tespit etmeyi saglar. Biyogiibre uygulamalarimin
¢ay tarimindaki etkilerini anlamak i¢in metagenomik analizler yaygin olarak kullanilmaktadir. Bu analizler, toprak
orneklerindeki mikroorganizma tiirlerini belirlemek ve bu tiirlerin genetik potansiyellerini degerlendirmek igin DNA
dizileme tekniklerini igerir. Elde edilen veriler, biyogiibre uygulamalarmm toprak mikrobiyotasinin ¢esitliligi tizerindeki
etkilerini, mikroorganizmalar arasi etkilesimleri ve ekosistemdeki biyolojik siiregleri aydinlatarak, cay tariminin
stirdiirtilebilirligi agisindan 6nemli bilgiler saglar.

Bu ¢alisma, ¢ay tariminda kullanilan 6zel giibrelerin toprak mikrobiyotasi iizerindeki etkilerini genis bir perspektiften
ele alarak, siirdiiriilebilir ¢cay tarimi uygulamalarinin gelistirilmesine katkida bulunmay1 amaglamaktadir. Metagenomik
analizler, ¢ay tariminda kullanilan 6zel giibrelerin toprak mikrobiyotas: tizerindeki etkilerini daha iyi degerlendirmek
ve siirdiiriilebilir ¢ay tarimi uygulamalarini optimize etmek i¢in 6nemli bir ara¢ olabilir. Bu ¢aligmanin sonuglari, ¢ay
tariminda kullanilan 6zel giibrelerin toprak mikrobiyotasi iizerindeki etkilerini daha iyi anlamamiza ve ¢ay kalitesinin
artirilmasina yardimet olabilir.

Anahtar Kelimeler: Biyogiibre, Metagenomik Analiz, Toprak Mikrobiyotasi
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Abstract

Soil microbiota is considered an important factor in agriculture and plays an influential role in many aspects such as
plant health, nutrient cycling and soil fertility. Especially in tea farming, the right fertilization strategies are of great
importance for increasing productivity and quality. In this context, specially formulated biofertilizers are widely used to
improve soil fertility and optimize tea plant nutrition. However, more research is needed to understand the effects of these
biofertilizers on tea agriculture and to improve sustainable agricultural practices.

Biofertilizers occupy an important place in the organic fertilizer class and are becoming increasingly important in
agricultural applications. In particular, a significant increase in the use of microbial fertilizers is projected by 2030.
Considering that most of the microbial fertilizers used in Tiirkiye are imported, there are difficulties in adapting these
products to local soil conditions. The aim is to work with local microorganisms to develop products and increase the
adaptation of microbial fertilizers to local soils. In this context, it is aimed to identify the beneficial bacterial groups
found in plants and soil and to customize the content of biofertilizers.

Microorganism detection by traditional methods is time consuming and costly.Therefore, our project will use eDNA
metabarcoding to determine bacterial diversity. This method allows to detect the diversity of organisms in the environment
by analyzing specific DNA regions of organisms with a small amount of samples taken from an environment.Metagenomic
analyses are widely used to understand the effects of biofertilizer applications in tea agriculture. These analyses involve
DNA sequencing techniques to identify microorganism species in soil samples and assess their genetic potential. The data
obtained provide important information for the sustainability of tea agriculture by elucidating the effects of biofertilizer
applications on the diversity of soil microbiota, interactions between microorganisms and biological processes in the
ecosystem.

This study aims to contribute to the development of sustainable tea farming practices by addressing the effects of special
fertilizers used in tea agriculture on soil microbiota from a broad perspective. Metagenomic analyses can be an important
tool to better assess the effects of special fertilizers used in tea farming on soil microbiota and to optimize sustainable tea
farming practices.The results of this study may help us to better understand the effects of specific fertilizers used in tea
farming on soil microbiota and improve tea quality.

Keywords: Biofertilizer, Metagenomic Analysis, Soil Microbiota.
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Ozet

Amag: Rize ve yoresinin baslica tarim iriinii olan Camellia sinensis’in farkli yontemlerle islenerek elde edilen beyaz,
yesil, oolong ve siyah cay cesitleri bulunmaktadir. Beyaz ¢ay daha az islem gérmesi dolayisiyla yiiksek fenolik igerik ve
antioksidan 6zellige sahiptir. Bu nedenle obezite, kanser ve diyabet basta olmak iizere birgok hastalikta terapotik etkileri
bildirilmistir. Bu ¢aligmanin amaci yiiksek yagl diyetle beslenen siganlarda beyaz ¢ayin obeziteyle iliskili oldugu bilinen
irisin ve UCP1 proteinleri diizeylerine etkisini ortaya koymaktir.

Materyal ve Metot: Calismada 32 adet Sprague Dawley cinsi, 6-8 haftalik erkek siganlar kontrol, yiiksek yagh diyet
(YYD), YYD-+orlistat, YYD+beyaz ¢ay (BC) olmak iizere 8’li 4 gruba ayrildi. Siganlar 12 hafta boyunca ad libitum
beslendi ve YYD+Orlistat grubuna 30 mg/kg orlistat, YYD+BC grubuna ise 5 mg/kg BC her giin oral gavaj yoluyla
verildi. Deney sonunda hayvanlar sakrifiye edilerek kan ornekleri alindi. Serum irisin ve UCP1 diizeyleri ELISA
yontemi ile belirlendi.

Bulgular: Serum irisin diizeylerinin; kontrol grubunda YYD ile beslenen gruplara gére daha diisiik, YYD ile beslenen
gruplar arasinda da orlistat grubunda daha yiiksek oldugu belirlendi. Bu fark istatistiksel olarak anlaml diizeydeydi.
(F = 6,491, p < 0,05). Serum UCP1 diizeyleri analiz edildiginde ise kontrol grubuna gore YYD ile beslenen gruplarda
daha yiiksek oldugu goriildii ancak gruplar arasindaki bu fark istatistiksel olarak anlamli diizeyde degildi (X2=2,520,
p>0,05).

Sonug¢: Beyaz gayin irisin ve UCP1 diizeyleri lizerine etkisi anti-obezitik ilag olan orlistat ile benzerdi. Obeziteyle birlikte
yiikselen irisin diizeyleri beyaz ¢ay uygulamasiyla daha da yiikseldi. Bu da beyaz gayin irisinin metabolik diizenleyici
etkilerini destekledigini diisiindiirdii. Ayrica tiim gruplarda irisin ile UCP1 diizeyleri arasinda pozitif korelasyon olmasi,
beyaz cayin irisin ve UCP1 diizeylerini arttirarak antiobezitik etki gosterdigi fikrini gii¢lendirdi.

Anahtar Kelimeler: Camellia sinensis, Irisin, Obezite, UCP1, Beyaz Cay
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Abstract

Background: Camellia sinensis, the main agricultural product of Rize and its region, has white, green, oolong and black
tea varieties obtained by processing with different methods. White tea has a high content of phenolic compounds with
minimal processing and therefore antioxidant properties. For this reason, its therapeutic effects have been reported in
many diseases such as obesity, cancer and diabetes. The aim of this study is to reveal the effect of white tea on the levels
of irisin and UCP1 proteins, which are known to be associated with obesity, in rats fed a high-fat diet.

Material And Methods: In our study, 32 Sprague Dawley 6-8 week old male rats were divided into 4 groups of 8 as
control, high fat diet (HFD), HFD + orlistat, HFD + white tea (WT). The rats were fed ad libitum for 12 weeks, and 30
mg/kg orlistat was given to the HFD+Orlistat group and 5 mg/kg WT to the HFD+WT group by oral gavage every day.
At the end of the experiment, the animals were sacrificed and serum irisin and UCP1 levels were determined by ELISA.
Results: It was determined that serum irisin levels were lower in the control group than in the HFD-fed groups, and
higher in the orlistat group among the HFD-fed groups. This difference was statistically significant (F = 6.491, p <0.05).
When serum UCP1 levels were analyzed, it was seen that they were higher in the HFD-fed groups than in the control
group, but the difference between the groups was not statistically significant (X2=2.520, p>0.05).

Conclusion: The effect of white tea on irisin and UCP1 levels was similar to the anti-obesity drug orlistat. Irisin levels,
which increase with obesity, increased even more with white tea treatment. This suggested that white tea supports the
metabolic regulatory effects of irisin. In addition, the positive correlation between irisin and UCP1 levels in all groups
strengthened the idea that white tea had an antiobesity effect by increasing irisin and UCP1 levels.

Keywords: Camellia sinensis, Irisin, Obesity, UCP1, White Tea.
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Ozet

Kanser diinya c¢apinda siklikla karsilagilan dnemli bir saglik sorunudur. Kanser tedavisindeki geligsmeler, basta geng
bireyler olmak iizere kanserden kurtulanlarin sayisinin artmasina olanak saglamistir. Gegmiste doktorlarin asil endisesi
kanseri tedavi etmek odakli olmakla beraber giiniimiizde gerek erken tani yontemlerinin ve kisiye 6zel kanser tedavisi
gibi yeni yontemlerle geng bireylerde sagkalim oraninda artisa neden olmustur. Giiniimiizde geng bireylerdeki sag
kalima bagl olarak tedaviye bagli olarak gelisen yeni komplikasyonlarin giderilmesi sorunu 6nemli bir yonii haline
gelmistir. Ozellikle kanserden kurtulan genglerde kanser tedavilerine bagli kisirlik énemli bir sorun olusturmaktadir.
Sisplatin, solid kanser tedavisinde kullanilan 6nemli bir kemoterapdtik ajandir. Yapilan bilimsel ¢caligmalarda Sisplatin’e
maruz kalan erkeklerin testis toksisitesi gosterdigi bildirilmistir. Sisplatin kaynakli testis toksisitesine oksidatif stres,
inflamasyon, testosteron inhibisyonu ve apoptoz aracilik ettigi raporlanmistir. Bu dogrultuda ¢alismamizda, Sisplatin
kaynakli testis dokusu hasarina kars1 tiimor nekroz faktor alfa (TNF-a) inhibitorii olan infliximab (IFX) ile antioksidan
ve anti-inflamatuvar etkisi oldugu bilinen beyaz ¢ayin (Camellia sinensis (L.) Kuntze) potansiyel koruyucu rollerini
degerlendirmek amaciyla yapilmistir. Siganlar rastgele olacak sekilde; Kontrol grubu, Sisplatin (7 mg/kg) tedavi grubu,
Sisplatin (7 mg/kg) + infliksimab (7 mg/kg) tedavi grubu, sisplatin + beyaz ¢ay (WT) tedavi grubu ve Sisplatint WT+IFX
kombine tedavi grubu olmak iizere bes gruba ayrildi. Calismamizda Sisplatin’e maruz kalma seminifer tiibiilerdeki
spermatogenetik hiicre serisinin sayisin1 azaltti (p<0.05). Ayrica testikiller oksidatif stresin yani sira inflamatuar ve
apoptotik belirteclerin diizeylerini de arttirdi (p<0.05). Histopatolojik incelemeler biyokimyasal bulgular: destekledi.
TFX ve/veya WT ile tedavi testis histolojisini diizeltti, spermatogenezi korudu, oksidatif stresi ve apoptozu bastirdi ve
Sisplatin kaynakli hasar1 énemli dlgiide iyilestirdi (p<0.05). Beyaz ¢ay ve infliksimabin testis dokusunun Sisplatin’in
zararli etkilerine kars1 korunmasinda potansiyel olarak terapdtik segenekler olarak hizmet edebilecegi sonucuna varildi.

Anahtar Kelimeler: Camellia sinensis (L.) Kuntze; Sisplatin; Infliximab; Testis; Fare; Beyaz ¢ay.
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Abstract

Cancer is an important health problem that is frequently encountered worldwide. Advances in cancer treatment have
allowed the number of cancer survivors, especially young individuals, to increase. Although in the past the main concern
of doctors was focused on treating cancer, today new methods such as early diagnosis methods and personalized cancer
treatment have led to an increase in the survival rate in young individuals. Nowadays, the problem of eliminating
new complications that develop due to treatment has become an important aspect of survival in young individuals.
Infertility due to cancer treatments is an important problem, especially among young cancer survivors. Cisplatin is
an important chemotherapeutic agent used in the treatment of solid cancer. Scientific studies have reported that men
exposed to Cisplatin show testicular toxicity. Cisplatin-induced testicular toxicity has been reported to be mediated
by oxidative stress, inflammation, testosterone inhibition and apoptosis. In this regard, our study was conducted to
evaluate the potential protective roles of infliximab (IFX), tumor necrosis factor alpha (TNF-a) inhibitor, and white tea
(Camellia sinensis (L.) Kuntze), which is known to have antioxidant and anti-inflammatory effects, on cisplatin-induced
testicular tissue damage. Rats were randomly assigned into five groups as follows: control group, Cisplatin (7 mg/kg)
treatment group, Cisplatin (7 mg/kg) + infliximab (7 mg/kg) treatment group, cisplatin + white tea (WT) treatment
group, and Cisplatint WT+IFX combined treatment group. In our study, exposure to Cisplatin reduced the number of
spermatogenetic cell lineages in the seminiferous tubules (p<0.05). It also increased testicular oxidative stress as well as
the levels of inflammatory and apoptotic markers (p<0.05). Histopathological assays supported the biochemical findings.
Treatment with IFX and/or WT restored testicular histology, preserved spermatogenesis, suppressed oxidative stress and
apoptosis, and significantly ameliorated Cis-induced damage (p<0.05). It was concluded that white tea and infliximab
could potentially serve as therapeutic options for the protection of testicular tissue against the harmful effects of Cis.

Keywords: Camellia sinensis (L.) Kuntze; Cisplatin; Infliximab; Testis; Rat; White Tea.
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Ozet

Flor dis hekimliginin temel koruyucu ajanlarinin baginda gelir. Ozellikle ¢ocuklar olmak iizere tiim yas gruplarinda dis
ciiriimesini 6nledigi konusunda genis bir fikir birligi vardir. Ulkemizde ve tiim diinyada ¢ok fazla tiiketilen cay, dnemli
bir flor deposudur. Flor dogada yaygin olarak bulunan bir elementtir ve ¢ok ¢esitli organizmalar tizerinde etkiye sahiptir.
Elzem bir element olmamasina ragmen, flor iyonunun topikal ve sistemik olarak kullanilmasinin, minenin hidroksiapatit
yapisint stabilize etme kabiliyetinin bir sonucu olarak, mine ve dentini koruyarak yararli bir anti-¢iiriik etkisi oldugu
diisiiniilmektedir. Bununla birlikte, fazla miktarda flor dis ve iskelet yapisinda florozise neden olabilmektedir. Bu nedenle
flor igeren bir gidanin igerigi dikkatle takip edilmelidir. Bu ¢aligmanin amaci, iilkemizde 6nemli bir yere sahip olan
CAYKUR markasina ait 14 farkli ¢cay ¢esidinin [organik siyah ¢ay (1., 2., 3.,4. nevi), organik yesil ¢cay (1., 2., 3., 4., ve
5. nevi), konvansiyonel siyah ¢ay (1., 2., 3, ve 4. nevi), beyaz ¢aym flor i¢erigini degerlendirmektir. Kullanilacak ¢ay
¢esitlerinin 3 farkli demleme siiresi (1 dakika, 10 dakika, 1 saat) ile elde edilen 6rneklerinin TISAB II ve TISAB IV
soliisyonu kullanilarak olusturulacak soliisyonunun flor igerigi, uygun sekilde kalibrasyonu yapilacak olan bir iyon se¢ici
elektrot kullanilarak dlgiilecek ve her 6l¢lim {i¢ kez tekrarlanarak elde edilen veriler istatistiksel olarak analiz edilecektir.
Genis yelpazede yer alan ¢ay ¢esitliligini flor konsantrasyonu agisindan ele alacak olan ¢alismamiz, iilkemiz i¢in ¢ok
onemli bir yer tutan ¢ay tiiketimine farkli bir bakis agis1 kazandiracaktir.

Anahtar Kelimeler: Camellia sinensis, Cay, Flor, TISAB II, TISAB IV
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Abstract

Fluorine is one of the basic protective agents of dentistry. There is a wide consensus that it prevents tooth decay in all age
groups, especially in children. Tea, which is consumed very much in our country and all over the world, is an important
fluorine store. Fluorine is an element commonly found in nature and has an effect on a wide variety of organisms.
Although not an essential element, topical and systemic use of fluorine ion is thought to have a beneficial anti-caries
effect by protecting enamel and dentin as a result of its ability to stabilise the hydroxyapatite structure of enamel.
However, excessive amounts of fluorine can cause fluorosis in the tooth and skeletal structure. Therefore, the content of
a food containing fluorine should be carefully monitored. The aim of this study was to evaluate the fluorine content of
14 different tea varieties [organic black tea (1st, 2nd, 3rd, 4th type), organic green tea (1st, 2nd, 3rd, 4th, and 5th type),
conventional black tea (1st, 2nd, 3rd, and 4th type), white tea] of CAYKUR brand, which has an important place in our
country. The fluorine content of the solution to be created using TISAB II and TISAB IV solution of the samples obtained
with 3 different brewing times (1 minute, 10 minutes, 1 hour) of the tea varieties to be used will be measured using an ion
selective electrode to be properly calibrated and each measurement will be repeated three times and the data obtained will
be statistically analysed. Our study, which will examine a wide range of tea varieties in terms of fluorine concentration,
will provide a different perspective on tea consumption, which is very important for our country.

Keywords: Camellia sinensis, Fluorine, Tea, TISAB II, TISAB IV
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Ozet

Diinya Saglik Orgiitiiniin (WHO) 2014 y1l1 verilerine gore tiim diinyada 10 milyonun iizerinde insan yanik nedeniyle
hastanelere tedavi amagli bagvurmakta ve bunlarin yaklasik %3’li yanik nedeniyle 6liimle sonuglanmaktadir. Yanik
tedavileri yanik ¢esidine ve tiplerine gore degiskenlik gostermekle beraber yanik nedeniyle kliniklere bagvuran hastalarin
yarisindan fazlasi ayakta basta topikal kremler olmak {izere pansuman tedavisi gormektedir. Cilt koruyucu ve tedavi
edici kremlerin diinya genelindeki pazar pay1 yillik 6,7 milyar dolar olup, son 10 yildir bu say1 giderek artmaktadir. Bu
kapsamda mevcut teknikte antienflamatuvar 6zellikte ginko oksit, antibiyotik; basitrasin, giimiis siilfadiazin vb. agir
metalleri igeren topikal kremler, yaranin kapanmasini saglayan ¢esitli topikal kremler, kortikosteroitler, imikuimot i¢eren
kremler ve interferonlar kullanilmaktadir. Projemizin sonunda elde edilmesi planlanan Camellia sinensis (L.) Kuntze
(beyaz ¢ay) ekstresi iceren kremi ile yanik lezyonlar1 ve yaralar basta olmak iizere ciltteki lezyonlarin iyilesmesini
saglayan bir yara ve yanik kremi ile ilgilidir. S6z konusu krem, ciltteki epitel hiicreleri destekleyerek, kolajen fibrillerin
sentezini artirmakta, apoptozisi azaltarak ve serbest oksijen radikallerinin liretimini baskilayarak yanik veya fiziksel hasar
sonras! ciltteki lezyonlarin iyilesmesini saglamaktadir. Ayrica, bulusa konu krem, kolajen fibrillerinin sayisini artirmasi
dolayisiyla cilt kinigikliklarini da engellemektedir. Mevcutta kullanilan topikal ¢inko oksit ile giimiis siilfadiazin gibi
agir metalleri iceren kremlerin yerini almast igin gliniimiizde tamamen organik olarak bitkilerden elde edilen kremler
gelistirilmesi i¢in ¢aligmalar yapilmaktadir. Calismamizda tip III yanik modeli sonrasi gézlemlenen cilt lezyonlarini C.
sinensis (beyaz gay) ekstresi iceren kremi ile MDA seviyesini, kolajen-1, kolajen II ve kaspaz-3 pozitivitesi gosteren
keratinositlerin sayisini azaltarak deri lezyonlarini azaltict gozlemledik. Bu bulgular 1s18inda C. sinensis (beyaz gay)
ekstresi igeren kremin cilt yanik tedavilerinde olumlu etkileri gozlemlenmistir.

Anahtar Kelimeler: Beyaz Cay, Deri, Kolajen-I, Kolajen-III, Kaspaz-3

26



 —

~

RECEF TAYYIF
ERDOGARN

National Tea Congress / 21-23 May 2024

Investigation of the Effect of the Burn Cream
Protype with Camellia sinensis (L.)
Kuntze Extract on Skin Burns

Tolga MERCANTEPE", Ali BILGIN? Adnan YILMAZ?, Levent TUMKAYA®*, Atilla TOPCU?

! Recep Tayyip Erdogan University, Faculty of Medicine, Department of Histology and Embryology, Rize, Tiirkiye
2 Samsun University, Faculty of Engineering, Department of Bioengineering, Samsun, Tiirkiye

3 Recep Tayyip Erdogan University, Faculty of Medicine, Department of Medicial Biochemistry, Rize, Tiirkiye

4 Recep Tayyip Erdogan University, Faculty of Medicine, Department of Medicial Pharmacology, Rize, Tirkiye

* Corresponding Author E-mail: tolga.mercantepe@erdogan.edu.tr

Abstract

According to 2014 data from the World Health Organization (WHO), more than 10 million people all over the world
apply to hospitals for treatment due to burns, and approximately 3% of them result in death due to burns. Although burn
treatments vary depending on the type and type of burn, more than half of the patients who apply to clinics for burns receive
outpatient dressing treatment, primarily topical creams. The worldwide market share of skin protective and therapeutic
creams is 6.7 billion dollars annually, and this number has been increasing over the last 10 years. In this context, in
the current technique, zinc oxide, an antibiotic with anti-inflammatory properties, bacitracin, silver sulfadiazine with
topical creams containing heavy metals, various topical creams that provide wound closure, corticosteroids, and creams
containing imiquimod and interferons are used. It is about a wound and burn cream that provides healing of skin lesions,
especially burn lesions and wounds, with its cream containing Camellia sinensis (L.) Kuntze (white tea) extract, which is
planned to be obtained at the end of our project. The cream in question ensures the healing of skin lesions after burns or
physical damage by supporting epithelial cells in the skin, increasing the synthesis of collagen fibrils, reducing apoptosis,
and suppressing the production of free oxygen radicals. In addition, the cream of the invention prevents skin wrinkles
by increasing the number of collagen fibrils. Currently, studies are being carried out to develop creams obtained entirely
organically from plants, in order to replace the currently used topical creams containing heavy metals such as zinc oxide
and silver sulfadiazine. In our study, we observed that the cream containing C. sinensis (white tea) extract reduced the
skin lesions observed after the type III burn model by reducing the MDA level and the number of keratinocytes showing
collagen-I, collagen-III, and caspase-3 positivity. In light of these findings, we observed the positive effects of the cream
containing C. sinensis (white tea) extract in skin burn treatments.

Keywords: White Tea, Skin, Collagen-1, Collagen-III, Caspase-3
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Ozet

Kanser, morbidite ve mortalitenin baslica kiiresel nedenlerinden biridir. WHO verilerine gére 2020 yilinda yaklasik
20 milyon yeni kanser tanis1 konmus ve yaklasik 10 milyon kisi kanser tanis1 nedeniyle hayatini kaybetmistir. Kanser
insidansindaki artigla birlikte kemoterapétik ilaglarin kullaniminda da artis olmaktadir. Hastanelerde ortaya ¢ikan akut
bobrek hasar1 vakalarinin %60’ 11 kemoterapdtik ilaglar olusturmaktadir. Solid kanser tedavisinde yaygin olarak kullanilan
sisplatin, kanser hiicrelerinin biiylimesini durdurarak veya apoptozisi indiikleyerek kanser tedavisinde etkili olmaktadir.
Bunun yaninda saglikli hiicreleri de etkileyerek basta bobrek dokusu olmak iizere ¢esitli dokularda toksisiteye neden
olmaktadir. Sisplatinin nefrotoksisiteye neden olan hasar mekanizmasi tam olarak agikliga kavusturulamasa da oksidatif
stres ve inflamasyon gibi patofizyolojik mekanizmalar tetikleyerek bobrek hiicrelerine hasar verdigi bildirilmistir.
Giincel ¢aligmalarda TNF-o’nin oksidatif strese yol agan ROS iiretimini indiikledigi gosterilmistir. Caligmamizda
flavanoid ve basta Epigallokatesin Gallat (EGCG) olmak {izere zengin katesin gruplart i¢eren yesil ve beyaz cay
ekstraktlar1 kullanilmistir. Bu bilgiler 15181nda sisplatine bagli olarak gelisen oksidatif stres, inflamatuar pro-sitokinler
ve apoptozis aracilt gelisen akut bobrek hasari tizerine EGCG ve TNF-a inhibitorlerinin olast nefroprotektif etkilerini
incelenmesi hedeflenmistir. Bu kapsamda, gelecekteki akut bobrek hasari tedavisinde rol alacak yeni nesil ajanlarin
gelistirilmesini amaglanmistir. Caligmamizda 40 adet Spraque-Dawley cinsi erkek sigan kullanilmistir. Siganlar, her bir
grupta esit olacak sekilde; Saglikli Kontrol grubu (Grup I), Sisplatin grubu (cis tek doz 7 mg/kg i.p.) (Grup II), Sisplatin
(tek doz 7mg/kg i.p.) + epigallocatesin-3-gallat (4 hafta boyunca oral gavaj) grubu (Grup III), Sisplatin (tek doz 7mg/kg
i.p.) + Infliximab(Inf, tek doz 7 mg/kg i.p.)(Grup IV), Sisplatin (tek doz 7mg/kg i.p.) +Inf (tek doz 7mg/kg i.p.) + EGCG
( 4 hafta boyunca oral gavage)(Grup V) grubu olacak sekilde bes gruba ayrilmistir. Sisplatinin uygulamasinin ratlarda
basta TNF-a olmak tizere inflamatuar belirtegleri arttirdigi, antioksidan etkinligi (GSH) azalttig1, doku hasart (MDA) ve
apoptozisi (kaspaz 3) arttirdigini saptadik. Bunun aksine EGCG ve infliximab uygulama grubunda bobrek dokusu GSH
seviyesinde, TNF-a ve Kaspaz-3 pozitivitesi gosteren hiicrelerde azalma oldugunu gozlemledik. Bunun aksine EGCG
ve infliximab tedavi gruplarinda bobrek dokusu MDA seviyesinin artmis oldugu saptadik. Bu bilgiler 1518inda EGCG ve
TNF-a inhibitorlerinin oksidatif stres ve inflamasyonu azaltarak kemoterapinin yan etkilerine karsi etkili bir koruyucu
ajan aday1 olabilecegi ¢alismamizda gosterilmistir.

Anahtar Kelimeler: Akut Bobrek Hasari, Sisplatin, EGCG, Kaspaz-3
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Abstract

Cancer is one of the leading global causes of morbidity and mortality. According to WHO data, approximately 20 million
new cancer diagnoses were made in 2020 and approximately 10 million people died due to cancer diagnosis. With the
increase in cancer incidence, there is also an increase in the use of chemotherapeutic drugs. Chemotherapeutic drugs
account for 60% of acute kidney injury cases occurring in hospitals. Cisplatin, which is widely used in solid cancer
treatment, is effective in cancer treatment by stopping the growth of cancer cells or inducing apoptosis. In addition, it also
affects healthy cells and causes toxicity in various tissues, especially in kidney tissue. Although the damage mechanism
of cisplatin causing nephrotoxicity has not been fully elucidated, it has been reported to damage kidney cells by triggering
pathophysiological mechanisms such as oxidative stress and inflammation. In recent studies, TNF-a has been shown to
induce ROS production leading to oxidative stress. In our study, green and white tea extracts containing flavanoids
and rich catechin groups, especially Epigallocatechin Gallate (EGCG), were used. In the light of this information, it
was aimed to investigate the possible nephroprotective effects of EGCG and TNF-a inhibitors on cisplatin-induced
oxidative stress, inflammatory pro-cytokines and apoptosis-mediated acute kidney injury. In this context, it was aimed to
develop new generation agents that will play a role in the future treatment of acute kidney injury. In our study, 40 male
Spraque-Dawley rats were used. The rats were divided equally in each group as follows; Healthy Control group (Group
I), Cisplatin group (cis single dose 7 mg/kg i.p.) (Group II), Cisplatin (single dose 7mg/kg i.p.) + epigallocatechin-3-
gallate (oral gavage for 4 weeks) group (Group III), Cisplatin (single dose 7mg/kg i. p.) + Infliximab (Inf, single dose 7
mg/kg i.p.) (Group 1V), Cisplatin (single dose 7mg/kg i.p.) + Inf (single dose 7mg/kg i.p.) + EGCG (oral gavage for 4
weeks) (Group V). We found that cisplatin administration increased inflammatory markers, especially TNF-a, decreased
antioxidant activity (GSH), increased tissue damage (MDA) and apoptosis (caspase 3) in rats. In contrast, we observed a
decrease in renal tissue GSH level, TNF-a and caspase-3 positivity in the EGCG and infliximab treatment group. On the
contrary, we found that renal tissue MDA level increased in EGCG and infliximab treatment groups. In the light of this
information, our study showed that EGCG and TNF-a inhibitors may be an effective protective agent candidate against
the side effects of chemotherapy by reducing oxidative stress and inflammation.

Keywords: Acute Kidney Injury, Cisplatin, EGCG, Caspase-3
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Ozet

1920°1i yillarda Tiirk ziraat mithendisi Zihni Derin ¢ay iiretimi ¢alismalar1 yaparken Amerikali fizikgi Irving Langmuir
elektronlarin termiyonik filamentlerden taginmasini kan plazmasmin kirmizi veya beyaz kan hiicrelerini ve mikroplari
tagima sekline benzeterek plazma kelimesini fizikteki anlamiyla ilk kez kullanmigtir. En basit tanimla iyonlagsmis gaz
demektir. Genel olarak maddenin 4. hali olarak bilinse de evren yaratildiginda hersey plazma fazindaydi ve goriiniir
evrenin %99’u plazma halindedir. Plazma teknolojisinin endiistriyel uygulamalar1 yiiksek enerji fizigi (flizyon
reaktorleri), uzay itki sistemleri, yiizey islemleri, bakteri inaktivasyonu, yara tedavisi, kan pihtilastirma, kanserle
miicadele gibi genis bir yelpazeye yayilmaktadir. Son donemde ise plazma fiziginin tarim uygulamalar1 (Plazma Tarim)
hizla gelismekte olan bir arastirma alanidir.

Plazma teknolojilerinin tarimsal iiretime katkisi ekilecek tohumlarin veya depolanacak diriinlerin zararhilardan
arindirilmasi, tohum ¢imlenmesi ve fidan biiylimesinin arttirilmast, gida isleme yiizey ve ekipmanlarinin yani sira tagima
araglariin sterilizasyonu, azotlu giibre liretimi, seralarda havanin sterilizasyonu, sulamada kullanilacak veya kullanilmig
suyun temizlenmesi, toprak 1slahi, reaktif tiirler iireterek diisiik pH ile topragin patojen istilasindan korunmasi, etilenin
havadan ayristirilarak triinlerin yaglanma hizinin diistiriilmesi ve zararli atiklarin etkisizlestirilmesi seklinde olmaktadir.
Bunlarin yaninda plazmayla aktiflestirilmis suyun pestisit olarak kullanilmasi ¢aligmalar1 da vardir.

Plazmalar basinglarina gore diisiik, atmosferik ve yiiksek basingh olarak {ige ayrilir. Atmosferik basing plazmalar ise
kendi iginde 1s1sal dengede olan (termal) ve olmayan (soguk) seklinde iki gruba ayrilir. (Bu sunumda soguk atmosferik
plazmalarin kullanildig1 ¢alismalar gosterilecektir). Soguk atmosferik plazmalar bugday, piring, fasiilye ve patates
basta olmak iizere yetmisin lizerinde tarimsal bitkiye uygulanmistir. Bu ¢alismada ¢ay tohumlarinin plazmaya maruz
birakilmasimnin ve plazmayla aktiflestirilmis suyun tohum ¢imlenme ve bitki bilyiimesi iizerindeki etkilerine ait sonuglar
sunulacaktir. Plazma muamelesi antioksidan enzim ve hormon aktivitesini arttirarak filizlenmeyi hizlandirmistir. Plazma
uygulanmis tohumlarin ortalama boyunun kontrol grubuna gére %18 artt1g1 gézlenmistir.

Plazma teknolojisinin ¢ay tiretiminde ekonomik, yenilik¢i ve yesil bir teknoloji olarak kullanilma potansiyeli tizerinde
durulacaktir.

Anahtar Kelimeler: Plazma tarim, ¢ay, tohum ¢imlenmesi, fide bilyiimesi, plazmayla aktiflestirilmis su

*Bu galisma TUBITAK BIGG (Proje N0:2220369) ve TUBITAK 1001 (Proje No:2237020) kapsaminda finansal olarak
desteklenmektedir.
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What Does Plasma Technology Promise for Tea
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Abstract

In the 1920s, Turkish agricultural engineer Zihni Derin was conducting research on tea production, while American
physicist Irving Langmuir, likening the transportation of electrons from thermionic filaments to the way blood plasma
carries red and white corpuscles and microbes, first used the term “plasma” in its physics sense. Basically, plasma refers
to ionized gas. Although generally known as the fourth state of matter, at the creation of the universe, everything was
in the plasma phase, and 99% of the visible universe is in the plasma state. Industrial applications of plasma technology
span a wide range, from high-energy physics (fusion reactors) to space propulsion systems, surface treatments,
bacteria inactivation, wound treatment, blood coagulation, cancer treatment, and more. In recent years, the agricultural
applications of plasma physics (Plasma Agriculture) have emerged as a rapidly developing research field.

The contribution of plasma technologies to agricultural production includes the eradication of pests from seeds or crops,
enhancing seed germination and seedling growth, sterilization of food processing equipment and transportation vehicles,
nitrogen fertilizer production, sterilization of air in greenhouses, purification of irrigation, soil reclamation, protection of
soil from pathogen invasion by generating reactive species with low pH, reducing aging rate by separating ethylene from
air, and neutralizing harmful wastes. In addition, there are studies on the use of plasma-activated water as a pesticide.
Plasmas are divided into low-pressure, atmospheric, and high-pressure categories according to their pressures.
Atmospheric pressure plasmas are classified into two groups: those in thermal equilibrium (thermal) and those not (cold).
Cold atmospheric plasmas have been applied to over seventy plants and fruits, including wheat, rice, beans, and potatoes.
In this study, the results of the effects of exposure of tea seeds to plasma and plasma-activated water on seed germination
and plant growth will be presented. It has been shown that plasma treatment increases antioxidant enzyme and hormone
activity, thereby accelerating germination. The average height of plasma-treated seeds was observed to increase by 18%
compared to the control group.

The potential of plasma technology to be used in tea production as an economical, innovative, and green technology will
be emphasized.

Keywords: Plasma agriculture, tea, seed germination, seedling growth, plasma activated water.

*This work is financially supported by TUBITAK BiGG Grant (N0:2220369) and TUBITAK 1001 Grant (No:223Z020).
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Ozet

Gog kavrami tiim diinyada gegmisten giiniimiize devam eden, insanlarin dogdugu, yasadig1 kenti terk ederek baska yere
taginmas! anlamina gelmektedir. Genelde ekonomik sebepler basta olmak iizere gesitli nedenleri bulunmaktadir. Gog
insanlarin ve toplumun davranislarini ve yasantilarini etkileyen dnemli bir sorundur. Giiniimiizde bu sorunu yasamayan
Avrupa iilkesi yok denecek kadar azdir, Sinirlarina dayanan miilteci, sigimmaci diye isimlendirilen kisiler aslinda gog
eden insanlardir. Bu kisiler bulduklari iglerde caligmaktadir. Bu islerin baginda ise mevsimlik tarim isleri gelmektedir.
Diinyada ve lilkemizde mevsimlik tarim is¢iligi ge¢misi eski tarihlere dayanan bir gog hareketidir. Bireysel veya hanedeki
insanlarin tamaminin belirli bir siireligine yilin belli zamanlarinda ekonomik nedenlerden dolay1 baska bir sehre veya
iilkeye gog ederek belli bir siire calismast mevsimlik gog olarak tanimlanmaktadir. Ulkemizin degisik bolgelerinde basta,
Cukurova, Akdeniz ile Karadeniz bolgelerinde mevsimlik tarim is¢iligi yaygin olarak yapilmakta ve diger illerden bu
bolgelerimize mevsimlik tarim is¢isi go¢ii yasanmaktadir. Tek ge¢im kaynaklar1 sadece ¢alistiklari donemde elde ettikleri
gelir olan aileler daha fazla kazanmak i¢in ailenin tiim fertlerini ¢ocuk, kadin, yaslt demeden ¢alistirmak zorundadir.

Is giivencesi olmadan, sosyal haklardan yoksun olarak ¢alisan mevsimlik tarim iscileri uzun ¢alisma saatleri ve kotii
yasam kosullar1 nedeniyle gesitli saglik sorunlari yagsamaktadir. Sigorta ve Sosyal giivenceleri olmamasi nedeniyle
tedavi olmalar1 giiglesmektedir. Mevsimlik is¢iler diisiik ticretlerde ¢alistiklari igin ekonomik olarak toplumun gerisinde
kalmaktadirlar.

Yasadig1 yerde mevsimlik tarimda is bulan insanlar bu islerde ¢aligmaktadir, is bulamayan kisiler ise mevsimlik tarimda
caligmak iizere baska sehirlere go¢ etmektedir. Gegmisten gliniimiize pamuk isinde Adana ve civarinda, ¢ayda Rize,
Artvin ve Trabzon illerinde, Nevsehir ve Nigde patates tariminda diger birgok bagka ilde ise ¢esitli tarim tiriinlerinde
mevsimlik tarim is¢iligi yapilmaktadir. Bu galismada; Rize ilinde ¢ay tarimida mevsimlik tarim is¢iligi yapan kisiler,
yerli, sehir disindan gelenler ve yabanci uyruklu isciler olarak siniflara ayrilmis, beklentileri ve karsilastiklar: sorunlar
yoniinden degerlendirilmistir. Calismada goriisme teknigi yontemi uygulanmistir. Caligma sonucunda her gruba ait
mevsimlik is¢ilerin benzer sorunlarinin yaninda, goge ailesi ile birlikte katilanlarin ve yabanci uyruklu is¢ilerin sosyo-
kiiltiirel farkliliklar nedeniyle degisik sorunlari oldugu gorilmiistiir.

Anahtar Kelimeler: Gog, Mevsimlik Is, Cay, Tarim, Rize
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Abstract

The concept of migration means that people leave the city where they were born and live and move to another place,
which has been going on all over the world from past to present. There are various reasons, mainly economic reasons.
Migration is an important problem that affects the behavior and lives of people and society. Today, there are hardly any
European countries that do not have this problem. The people who are called refugees and asylum seekers based on
their borders are actually people who migrate. These people work in the jobs they find. One of these jobs is seasonal
agricultural work.

Seasonal agricultural labor in the world and in our country is a migration movement that dates back to ancient times.
Seasonal migration is defined as the migration of individuals or entire households to another city or country for a certain
period of time at certain times of the year for economic reasons. Seasonal agricultural labor is widely practiced in
different regions of our country, especially in Cukurova, Mediterranean and Black Sea regions, and seasonal agricultural
workers migrate to these regions from other provinces. Families whose only source of livelihood is the income they earn
during the period they work, have to employ all members of the family, including children, women and the elderly, in
order to earn more.

Seasonal agricultural workers who work without job security and social rights suffer from various health problems due
to long working hours and poor living conditions. Since they do not have insurance and social security, it is difficult for
them to receive treatment. Seasonal workers lag behind the society economically as they work for low wages.

People who find work in seasonal agriculture in their hometowns work in these jobs, while those who cannot find work
migrate to other cities to work in seasonal agriculture. From the past to the present, seasonal agricultural labor has been
carried out in Adana and its vicinity in cotton, in Rize, Artvin and Trabzon provinces in tea, in Nevsehir and Nigde potato
agriculture, and in many other provinces in various agricultural products. In this study, seasonal agricultural workers in
Rize province in tea agriculture were divided into classes as local, out-of-towners and foreign workers and evaluated
in terms of their expectations and the problems they face. Interview technique method was applied in the study. As a
result of the study, it was seen that seasonal workers belonging to each group had similar problems, while those who
participated in migration with their families and foreign workers had different problems due to socio-cultural differences.

Keywords: Migration, Seasonal Work, Tea, Agriculture, Rize
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Ozet

Tiirkiye cay sektoriinde 6nemli bir paya sahip olan 6zel ¢ay isletmeleri, miistahsilden yas cay yapragi tedarik eden, kuru
cay Ureten ve Uiretilen kuru gayin ticaretini yapan isletmelerdir. Bu isletmelerde temel faaliyetler, ice yonelik lojistik, kuru
cayin iretilmesi, disa yonelik lojistik, iiretilen kuru ¢aym pazarlama ve satigini kapsar. Tiirkiye’de yas ¢ay yapragini
hasat eden ticari isletmelerin bulunmamasi, ¢ay iiretiminin bolgesel ve belirli dénemlerde yapilmasi ice yonelik lojistik,
tiretim, pazarlama ve satis faaliyetlerini 6n plana ¢gikarmaktadir. Ciinkii bu faaliyetler girdilerin tedarik edilip tiretim
stirecine alinmasi, girdilerin ¢iktiya doniistiiriiliip deger yaratilmasi ve ¢iktinin pazarda kabul gorerek satislarin stirekli
kilimmasi ile ilgilidir. Bu faaliyetlerin basariya ulagmasi, gerekli en uygun fon kaynaklarinin bulunmasini ve bulunan fon
kaynaklarinin etkin ve verimli bir sekilde kullanilmasint gerektirir.

Bu ¢alismada kiigiik 6lgekli 6zel cay isletmelerinde temel faaliyetlerde yasanan muhtemel sorunlarin neler oldugu
tespit edilmeye calisilmistir. Bu amaci gergeklestirmek igin nitel arastirma yontemlerinden fenomenoloji yaklagimi
benimsenmistir. Rize ilinde faaliyet gosteren 10 kiiciik 6lgekli 6zel gay isletmesinin iist diizey yoneticileri ile yiiz yiize
miilakat yapilmistir. Miilakat sonucu elde edilen bilgiler degerlendirilmistir. Yapilan degerlendirme sonucunda kiigiik
Olgekli ozel ¢ay isletmelerinin fon bulmada ve bulunan fonlarin kullaniminda zaman zaman sorunlar yasadigi goriilmiistiir.
Yasanan bu sorunlarin ige yonelik lojistik, iiretim, disa yonelik lojistik ve pazarlama satis faaliyetlerini olumsuz etkiledigi
belirlenmistir. Bu olumsuz etki sonucunda kuru ¢ayn iiretim maliyeti ve stoklarin artt181 kalite ve satislarda beklentinin
istenilen diizeyde gerceklesmedigi tespit edilmistir. Ozel cay isletmelerinde bu olumsuzlugu giderebilmek icin rekabetci
kurumsal yonetim anlayiginin benimsenmesi, uygun maliyetle fon kaynaklarinin ¢esitlendirilmesi ve fon kaynaklarinin
etkin bir sekilde kullanilmasi saglanmalidir.

Anahtar Kelimeler: Deger Yaratma, Ozel Cay Isletmeleri, Temel Faaliyetler, Yonetimsel Sorunlar
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Abstract

Private tea companies, which play a significant role in the Turkish tea industry, are businesses involved in sourcing
fresh tea leaves from producers, processing them into dry tea, and marketing and selling these products. The primary
operations of these companies encompass inbound logistics, dry tea production, outbound logistics, marketing, and sales.
The fact that there are no commercial enterprises harvesting fresh tea leaves in Tiirkiye and that tea production is carried
out regionally and in certain periods brings inbound logistics, production and sales activities to the forefront Because
these activities are related to procuring inputs and taking them into the production process, transforming inputs into
output and creating value, and ensuring that the output is accepted in the market and sales are sustained.The effectiveness
and efficiency of these operations depend on securing suitable funding sources and utilizing them optimally.

The aim of this research is to identify potential challenges encountered in the primary activities of small-scale private
tea companies. To achieve this objective, a phenomenological approach, a qualitative research method, was employed.
Face-to-face interviews were conducted with senior executives from 10 small-scale private tea companies located in the
Rize province. The gathered information from these interviews was analyzed. It was revealed that small-scale private
tea companies face difficulties at times in sourcing and utilizing funds effectively. These challenges were found to have
adverse effects on inbound logistics, production, outbound logistics, marketing, and sales activities. Consequently, it was
observed that the production costs of dry tea increased, stock levels rose, and quality and sales expectations were not
met at the desired level as a result of this negative impact. In order to overcome this negativity in private tea companies,
competitive corporate management approach should be adopted, diversification of funding sources at affordable cost and
efficient use of funding sources should be ensured.

Keywords: Value Creation, Private Tea Companies, Primary Activities, Managerial Issues
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Ozet

Bu caligmada Trabzon ilinde farkli yas gruplarindaki kisilerle, “toplumda ¢ay tiiketim aligkanliklar1 ve bunu etkileyen
faktorler” konusu kapsaminda gesitli sorular yoneltilerek alian yanitlar istatistiksel olarak degerlendirilmis olup, cay
bitkisi, ¢caymn kimyasal bilesimi, diinyada ve Tirkiye’de ¢ayimn tarihi, diinyada ve Tirkiye’de ¢ayin iiretimi, ¢ay ve
saglik iligkisi ve cay tiretim teknolojisi konularma yer verilmistir. Bu ¢aligmadaki amag, ¢ay tiiketim aligkanliginin ve
bu aliskanliklarda etkili olan faktorleri aragtirmaktir Bireylerin ¢ay tiiketimleri altinda yatan motivasyonlarinin tespit
edilmesidir. Arastirma kapsaminda gerekli bilgiler ¢evrimigi formla Trabzon ilimdeki belli yas gruplarindaki bireylere
gonderilerek anket yontemi ile sonuglar toplanmistir.

Materyal ve Metot: Trabzon ilinde yapilan anket calismasinda materyal olarak anket formapp uygulamasi kullanilmustir.
Arastirmada ihtimalli rnekleme yéntemi kullanilmistir, Thtimalli Srneklemede ana kitlenin sinirlari bellidir ve bu smirlar
icerisinde ana kitle degerini igeren giiven araligini hesaplamak miimkiindiir. Bu da ana kitle hakkinda yorum yapma
imkan: saglamaktadir. Birincil toplanmig veriler SPSS 23 programu ile analiz edilmistir. Toplamda 30 sorudan olusan
anketin son 7 maddesi Likert 6l¢egine uygun hazirlanmistir. Olumlu anlamlar igeren ifadeler Kesinlikle Katilmiyorum
1, Katilmiyorum 2, Kararsizim 3, Katiliyorum 4 ve Kesinlikle Katiliyorum 5 olmak iizere 1-5 arasi esit aralikli bicimde
kodlanmustir. Olumsuz anlam tastyan tek ifade olan Cayin saghk agisindan zararl oldugunu diisiiniiriim ifadesi ise
Kesinlikle Katilmiyorum 5, Katilmiyorum 4, Kararsizim 3, Katiliyorum 2 ve Kesinlikle Katiliyorum 1 olmak tizere 1-5
arasi esit aralikli bigimde kodlanmustir.

Bulgular: Farkli cinsiyetlerden ve farkli yaslardan bireylerin katilim sagladigi bu ankete 300 birey katilim saglamstir.
%095 giiven araliginda tamamlanmustir. Bireylerin yaklasik yarisi ¢ay1 sik veya ¢ok sik tiiketmektedir. Biiyiik ¢ogunlugu
siyah ¢ay tiiketirken, en az tiiketilen ¢ay tiiriiniin meyve ¢ay1 oldugu goriilmektedir. Cayin en az tiiketildigi 6glin 6gle
Ogiin saatleri iken, en sik tiiketildigi 6giin aksam saatleridir. Bireyler genellikle keyif ve aligkanlik nedeniyle cay
tilketmektedir. Katilimcilarin biiyiik ¢ogunlugu demleme ¢ay tercih etmekte iken sallama cay tiiketmeyi tercih edenlerin
orani oldukga diisiiktiir. Cayin en sik tiiketildigi mevsim kistir, en az tiiketildigi mevsim sonbahardir. Elde edilen 6nemli
bulgulardan biri de, ¢ay1 demleme tiiketmeyi tercih edenlerin fark etmez cevabini verenlere gore ¢aya verdikleri 6nem
ve faydanin daha yiiksek oldugu iliskisidir.

Anahtar Kelimeler: Cay, Icecekler, Cay Tiiketimi, Caym Kimyasal Yapist
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Abstract

The plant has been evaluated based on the answers received by asking various questions to people of different age
groups in Trabzon within the scope of “the emergence of tea consumption in society and the factors related to it” which
included subjects such as the tea plant, the chemical formation of tea, the history of tea in the World and Turkiye, the
tea consumption in the World and Turkiye, the relationship between tea and health and tea production technology. This
study aims to investigate tea consumption habits and the factors affecting these habits. Within the scope of the research,
the necessary information was sent to individuals in certain age groups in Trabzon via an online form and the results
were collected by survey method.

Material and Method: In a survey conducted in Trabzon, the formapp application was used as a tool. The probability
sampling method was used in the research. In probability sampling, the boundaries of the population are clear and it is
possible to calculate the confidence interval containing the population value within these boundaries. This provides the
opportunity to comment on the main audience. Primary data was analyzed using SPSS 23 program. The last 7 items of
the survey, which consists of 30 questions in total, were prepared in accordance with the Likert scale. Statements with
positive meanings are coded equally spaced from 1 to 5, as Strongly Disagree 1, Disagree 2, Undecided 3, Agree 4 and
Strongly Agree 5. The only statement with a negative meaning, “I think tea is harmful to health,” was coded equally
spaced from 1 to 5, as Strongly Disagree 5, Disagree 4, Undecided 3, Agree 2 and Strongly Agree 1.

Findings: 300 individuals participated in this survey, in which individuals of different genders and different ages
participated. This survey consists of 30 questions and was completed with a 95% confidence interval. Approximately
half of individuals consume tea frequently or very frequently. While the majority consume black tea, the least consumed
type of tea appears to be fruit tea. While the meal in which tea is consumed least frequently is lunch, the meal in which
it is consumed most frequently is in the evening. Individuals generally consume tea for pleasure and habit. While the
majority of participants prefer brewed tea, the rate of those who prefer to consume tea-bag is quite low. The season in
which tea is consumed most frequently is winter, and the season in which it is consumed least is autumn. One of the
important findings obtained is that those who prefer to consume brewed tea have a higher importance and benefit to tea
than those who answer that it does not matter.

Keywords: Tea, Drinks, Tea Consumption, Chemical Structure of Tea
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Ozet

Diger pek ¢ok hizmet gibi, Tiirk cay sektorii de devletin kamu hizmeti sundugu ve yonettigi alanlar arasindadir. Devlet,
cayla ilgili kamu hizmetlerini bir Kamu iktisadi Tesekkiilii (KIT) olan Cay Isletmeleri Genel Miidiirliigii (CAYKUR)
araciligryla sunmaktadir. Bir hizmet yerinden yonetim orgiitii olarak CAYKUR’a “cay” konusunda 6zerklik verilmistir.
1984 yilina kadar, CAYKUR, devletin ¢ay konusunda yetkili 6zerk kurulusu olarak gayla ilgili her konuda yetkili ve
sorumlu idi. Bu tarihte ¢ikarilan 3099 sayili Kanun ile 6zel sektér de gay isleme, iiretim ve pazarlama alanlarinda
faaliyete baglamistir. Artik CAYKUR, 6zel sektoriin rakibi oldugundan onun iizerinde kural koyucu kamu yetkisi
kullanamamaktadir. Bagka pek c¢ok alanda kullanilan, Devletin, “diizenleme ve denetleme” yetkisini 6zerk bir iist
organa verme ilkesi ¢ay sektoriinde uygulanmamistir. Halbuki ancak bir tist kurul (Cay Kurulu) olusturularak sektoriin
biitlinii i¢in politikalar belirlenebilir ve kurallar konulabilirdi. Sektorde kamu yonetimi adina “diizenleme ve denetim”
faaliyetlerini yliriitecek ve sektoriin tamami igin politikalar belirleme yetkisi olan bir iist organa ihtiya¢ vardir. Ancak
bu sekilde Cay Kurulunca hazirlanacak diizenlemeler yiiriirliige konulabilecek; ddiillendirme ve cezalandirma yetkisi
kullanabilecek ve uygulama fiilen denetlenebilecektir. Tiirkiye’deki 6zerk iist kurullarin gelirini sektorden elde etmesi,
sektore yiiksek bir maliyet yiiklemesi anlamina gelebilir. Bu sorun, sektore yiiksek maliyeti olmayacak kii¢iik bir
iist kurul olusturulmast ile ¢oziilebilir. Ayrica, diger alanlarda Tarim ve Orman Bakanlig: {I Miidiirliiklerinin yaptig1
gorevler, cay tarim alanlar1 noktasinda CAYKUR’a verilmisti. CAYKUR’un birimleri tarafindan yiiriitiilmekte olan
tarimsal hizmetlerin de bir sekilde Cay Kurulu ile iligkilendirilmesi uygun olacaktir. Eger, CAYKUR ’un fabrikalarinda
bulunan Tarim Midiirliikkleri yerine Cay Kurulu ayri birimler olusturmak durumunda kalirsa, bu ¢ok masrafli ve kiigiik
bir Kurul olma ilkesine ters bir durumdur. Cay tarim alanlart ile ilgili uygulamalar konusunda Tarim ve Orman Bakanligi,
CAYKUR ve olusturulmas teklif edilen Cay Kurulu birlikte bir ¢6ziim bulmalidirlar.

Anahtar Kelimeler: CAYKUR, Cayda Ozerklik, Cay Kurulu, Tiirk Cay Sektorii
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Abstract

Like many other services, the Turkish tea industry is among the areas where the state provides public services and
manages. The state, provides tea-related public services through the General Directorate of Tea Enterprises (CAYKUR),
as a Public Economic Enterprise (SOE). Until 1984, CAYKUR, as the state’s autonomous institution authorized for
tea, was authorized and responsible for all matters related to tea. With the Law No. 3099 enacted on this date, the
private sector started to operate in the fields of tea processing, production and marketing. Since CAYKUR is now a
rival of the private sector, it cannot exercise rule-making public authority over it. The principle of giving the “regulation
and supervision” authority of the State to an autonomous higher body, which is used in many other fields, has not
been applied in tea sector. However, policies could be determined and rules could be set for the entire sector only by
establishing a higher board (Tea Board). There is a need for a higher body in the sector that will carry out “regulation and
supervision” activities on behalf of public administration and has the authority to determine policies for the entire sector.
Only in this way can the regulations prepared by the Tea Board be put into effect; the authority to reward and punish can
be exercised and the implementation can be actually supervised. The fact that autonomous supreme boards in Tiirkiye,
derive their income from the sector they control, may mean imposing a high cost on the sector. This problem can be
solved by creating a small supreme board that will not put high costs on the sector. In addition, the duties, performed by
the Provincial Directorates of the Ministry of Agriculture and Forestry in other areas, were given to CAYKUR in terms of
tea agricultural areas. It would be appropriate to somehow associate the agricultural services carried out by CAYKUR>s
units with the Tea Board. If the Tea Board had to establish separate units instead of the Agricultural Directorates in
CAYKUR>s factories, this would be very costly and contrary to the principle of being a small Board. Regarding the
practices related to tea agricultural areas, the Ministry of Agriculture and Forestry, CAYKUR and the proposed Tea
Board should find a solution together.

Keywords: CAYKUR, Autonomy in Tea, Tea Board, Turkish Tea Sector
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Ozet

Nem seviyesinin dogru bir sekilde belirlenmesi, siyah ¢ay iiretiminde kritik bir adimdir. Ciinkii %2,5 ile %6 arast
optimum nem seviyesinin saglanmas, {iriin kalitesi agisindan hayati 6neme sahiptir ve uygun maliyetlerle uzun siireli
saglanabilirligi saglamak i¢in gereklidir. Bu ¢aligmanin amaci, siyah ¢ay tiretiminde nem seviyesinin dnemini vurgulamak
ve dogru nem seviyesinin belirlenmesinin {iriin kalitesi ve maliyetler lizerindeki etkisini agiklamaktir.

Dogrudan nem ol¢lim yontemleri, ¢ay drneklerinden dogrudan nem igerigini belirlemek i¢in kullanilir. Gravimetrik
yontemler, ¢cay orneklerini kurutup agirlhigini dlgerek su igerigini hesaplar ve yiiksek dogruluk saglar. Bununla birlikte,
bu yontemlerin zaman alict oldugu ve laboratuvar ortaminda yapilmasi gerektigi dezavantajlari vardir. Karl Fischer
titrasyonu, dogrudan nem 6l¢iimii igin hassas bir tekniktir, ancak maliyetli ve karmasik ekipman gerektirir.

Dolayli nem 6l¢iim yontemleri, ¢ay orneklerinin fiziksel veya kimyasal 6zelliklerini analiz ederek nem igerigini tahmin
eder. Resistif nem sensorleri, ¢ay orneklerinin elektriksel direncini kullanarak nem igerigini tahmin eder. Dayanikli
ve diisiik maliyetli olmalarina ragmen, dogruluklari ¢ay yapraginin yapisina bagh olarak degisebilir. Kapasitif nem
sensorleri, ¢cay orneklerinin dielektrik sabitini kullanarak nem igerigini dogrudan olger. Yilksek hassasiyet ve hizli
Ol¢timler sunarlar, ancak ¢evresel kosullara duyarli olabilirler. Mikrodalga (RF veya kizil6tesi) nem sensorleri, ¢aym
elektriksel veya elektromanyetik 6zelliklerini kullanarak nem igerigini belirler. Yiiksek dogruluk ve hizli dlgtimler
saglarlar, ancak karmagik kalibrasyon gerektirebilirler. Bu sensorlerin kararliliklari, ¢oziintirliikleri ve diger 6zelliklerinin
karsilastirilmasi, siyah gay liretiminde nem igeriginin dogru ve giivenilir bir sekilde 6l¢ililmesi i¢in 6nemlidir. Giiniimiizde
kuru ¢ay dlgiimleri laboratuvarlarda gravimetrik yontemle ¢aligan cihazlarda yapilmaktadir. Ancak bu durumda dlgiim
stirekliligi saglanamamaktadir. Cay kurutma firmlarinin, mikrodalga ve kapasitif 6l¢iim yontemleriyle birlestirilmesiyle
yapilan ¢aligmalar, 6l¢iim strekliligini artirarak ¢aylarin nem seviyesini otomatik olarak belirlenen belli degerlerde
tutabilme olanagini ortaya koymustur.

Siyah ¢ay tiretiminde nem kontroliiniin otomasyonu, endiistriye 6nemli katkilar saglar. Nem seviyesinin belirlenmesiyle
¢ayin uzun siireli saklanabilirligi artar, kalite kontrolii ve enerji tasarrufu saglanir. Otomatik sistemlerle siire¢ kapali bir
¢evrimde siirekli olarak isler, bu da ¢ay endiistrisinin daha verimli ve siirdiiriilebilir bir sekilde ¢alismasini saglamaktadir.
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Abstract

Accurately determining the moisture level is a critical step in black tea production. This is because maintaining an
optimum moisture level between 2.5% and 6% is vital for product quality and is necessary to ensure long-term availability
at affordable costs. The aim of this study is to emphasize the importance of moisture level in black tea production and to
explain the impact of determining the correct moisture level on product quality and costs.

Direct moisture measurement methods are used to directly determine the moisture content from tea samples. Gravimetric
methods calculate water content by measuring the weight of tea samples after drying and provide high accuracy. However,
these methods are time-consuming and require a laboratory environment. Karl Fischer titration is a precise technique for
direct moisture measurement, but it requires costly and complex equipment.

Indirect moisture measurement methods estimate moisture content by analyzing the physical or chemical properties of
tea samples. Resistive moisture sensors estimate moisture content by measuring the electrical resistance of tea samples.
Although they are durable and cost-effective, their accuracy can vary depending on the structure of tea leaves. Capacitive
moisture sensors directly measure moisture content using the dielectric constant of tea samples, offering high precision
and fast measurements but can be sensitive to environmental conditions. Microwave (RF or infrared) moisture sensors
determine moisture content by utilizing the electrical or electromagnetic properties of tea, providing high accuracy and
rapid measurements but may require complex calibration. Comparing the stability, resolution, and other features of
these sensors is essential for accurately and reliably measuring moisture content in black tea production. Currently, dry
tea measurements are conducted in laboratories using devices based on the gravimetric method, but this approach lacks
measurement continuity. Studies of tea drying ovens combined with microwave and capacitive measurement methods
have shown the possibility of increasing the measurement continuity and keeping the moisture level of teas at certain
values determined automatically.

Automation of moisture control in black tea production makes significant contributions to the industry. By determining
the moisture level, the long-term storability of the tea is improved, quality control and energy savings are achieved.
With automated systems, the process runs continuously in a closed loop, making the tea industry run more efficiently
and sustainably.

Keywords: Capacitive Measurement, Dry Tea, Indirect Measurement, Moisture Measurement.
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Ozet

Diinyada insan niifusun ¢ogalmast ile birlikte cay fabrikasinda tiretiminin yani sira ortaya ¢ikan atik miktar1 da artmaktadir.
Bu yiizden, gay atiklarinin depolanmasi ve ¢evresel etki agisindan bu atiklarin degerlendirilip ekonomiye kazandirilmasi
onem teskil etmektedir. Bu ¢alismada uygunabilirlik perspektifinden endiistriyel ¢ay atig1 tercih edilmis ve belli bir
proses asamasindan sonra elde edilen ¢ay atig1 kiiliiniin (CAK) basta insaat miihendisliginde olmak iizere bir katki
malzemesi olarak iilke ekonomisine girdi saglamasi hedeflenmistir. Ancak literatiir taramasinda CAK ile alakali malzeme
fizigi acgisindan yeterli bilgininin olmadig: fark edilmistir. Sadece birkag ¢alismada CAK malzemesine rastlanmustir,
fakat bunlarin kimyasal kompozisyon, kristal yapi, partikiil boyutu gibi dzelliklerin degisken oldugu anlagilmistir. Yani,
bilimsel agidan CAK’1n standart bir toz formuna sahip olmadig1 saptanmistir. Toz teknolojisi agisindan degerlendiginde,
boyle bir durum CAK’in katki maddesi olarak ¢esitli mithendislik ¢alismalarinda kullanilmasi halinde farkli sonuglar
ortaya cikarabilir. Bu bilgilerden yola ¢ikarak, ¢ay atig1 ilk 6nce kontrolsiiz yakma islemine tabi tutulmustur. Sonrasinda
kontrolsiiz yanmis kiile hem 300°C’den 900°C’ye kadar bir firininda kontrollii yakma islemi uygulanmis hem de ¢esitli
ogiitme siireleri i¢in yiiksek enerjili bilyali bir degirmende 6giitme islemi gergeklestirilmistir. Kristal yapmimn yakma
sicakligina ve 6glitme siiresine gore degistigi bulunmustur. Ayrica, bugday sap1 ve celtik sapi1 gibi diger tarimsal atiklarin
malzeme karakterizasyonu incelenmis ve CAK sonuglari ile karsilagtirilmistir. CAK’1n kristal yapisinin, amorf yapisinin
ve kimyasal kompozisyonunun diger tarimsal atiklarinkinden farkli oldugu belirlenmistir. CAK 6giitme siiresi ile bazi
pikler i¢in kristalit boyutunun kiiciildiigii, fakat bazi pikleri igin ise belli bir siireden sonra arttig1 tespit edilmistir. Sonug
olarak, CAK toz formunun bir standardinin olmasi ve malzeme 6zelliginin aydinlatilmasi ileride yapilacak mithendislik
arastirmalarina 151k tutacaktir.

Anahtar Kelimeler: Cay Atig1, Cevresel Etki, Katki Malzemesi, Kristal Yapi, Malzeme Karakterizasyonu
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Abstract

With the increase in human population in the world, the amount of waste generated in tea factories as well as production
is also increasing. Therefore, it is important to store tea wastes and evaluate these wastes in terms of environmental
impact and bring them into the economy. In this study, industrial tea waste was preferred from a suitability perspective
and it was aimed that the tea waste ash (TWA) obtained after a certain process stage would provide input to the country’s
economy as an additive, especially in civil engineering. However, in the literature review, it was noticed that there was
not enough information about material physics related to TWA. TWA materials have been encountered in only a few
studies, but it has been understood that their properties such as chemical composition, crystal structure, and particle size
are variable. In other words, it has been determined scientifically that TWA does not have a standard powder form. When
evaluated in terms of powder technology, such a situation may lead to different results if TWA is used as an additive in
various engineering studies. Based on this information, tea waste was first exposed to uncontrolled burning. Afterwards,
the uncontrolled burnt ash was subjected to both a controlled burning process in a furnace from 300°C to 900°C and
a milling process in a high-energy ball mill for various milling times. It was found that the crystal structure varies
according to the firing temperature and milling time. Besides, the material characterization of other agricultural wastes
such as wheat straw and rice straw was examined and compared with the results of TWA. It has been determined that the
crystal structure, amorphous structure, and chemical composition of TWA are different from those of other agricultural
wastes. It was decided that the crystallite size decreased for some peaks with the milling time of TWA, but increased after
a certain time for some peaks. Finally, having a standard for the TWA powder form and elucidating its material properties
will shed light on future engineering research.

Keywords: Additive, Crystal Structure, Environmental Impact, Material Characterization, Tea Waste
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Ozet

Cay tiiketimi hem sicak hem de soguk igecek olarak sadece iilkemizde degil biitiin diinyada igecekler arasinda ilk
siralarda yer almaktadir. Cay bitkisi bir¢ok iilke i¢in nemli ekonomik iiriinlerin baginda gelmektedir. Birlesmis Milletler
Gida ve Tarim Orgiitiiyniin verilerine gore, son yillarda cay iiretilen alanlarinda artis gozlemlenirken, bu alanlardan elde
edilen ¢ay iiretim verimliliginde y1ldan yila 6nemli miktarlarda diisiisler gozlenmektedir. Bu diisiisiin sebepleri arasinda;
kiiresel 1sinma, yetersiz sulama, yanlis ilag ve giibre kullanimi1 gibi gesitli faktorler gosterilmektedir. Bu faktorler, ¢ay
yapraklarinda farkli hastaliklara neden olabilmekte, dolayisiyla hasat edilen ¢ay yapraklarmin miktar ve kalitesinde
onemli 6lgiide azalmalara sebep olmaktadir. Yasanan bu zorluklarin Gistesinden gelinebilmesi i¢in ¢ay yapraklarindaki
hastaliklarin hizli, otomatik ve dogru siniflandirabilmesi gerekmektedir. Son yillarda, yapay zeka alanindaki en 6nemli
gelismelerden biri olan 6grenme, smniflandirma amagh ¢alismalarda yaygin olarak kullanilmaya baglanmigtir. Derin
ogrenme, ¢ok katmanli yapay sinir agindan olusan model mimarileri ile insan zekas1 ve kabiliyetlerine neredeyse yakin
modeller iretilebilmektedir. Derin 6grenme modelleri sayesinde denetimli ve denetimsiz gortintii siniflandirilmasi
yiiksek dogrulukla gerceklestirilebilmektedir. Tibbi goriintiilerin siniflandirilmasi ve segmentasyonunu igeren sayisiz
calismada kullanilan temel model haline gelmistir. Bu ¢alismada, ¢ay yapraklarindaki hastaliklarin otomatik olarak
siniflandirilmast i¢in derin 6grenme modellerinin kullanilmasinin etkinligini irdelenmistir. Analizler, Ruanda ve Bremen
Universitesi tarafindan yaymlanan “Cay Hastalig1 Veri Seti” iizerinde gerceklestirilmistir. Veri seti saglikli ve yaygin
yedi hastalig1 iceren ¢ay yapragi goriintiilerinden olusmaktadir. Caligmada, goriintii siniflandirma modeli olarak yiiksek
genelleme kapasitesine sahip EfficientNet-B0O derin grenme siiflandirma modeli kullanilmistir. Sonug olarak, tiim
hastalik siniflarinin F1-Skor siniflandirma metrigi ortalama %86 tahmin dogrulugunda elde edilmistir. Tahminlerin
standart sapmalarina bakildiginda, elde edilen +0.02 ile kullanilan modelin oldukg¢a yiiksek genelleme kabiliyetinde
egitildigi dogrulanmustir.
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Abstract

Tea consumption ranks first among the beverages in our country and the world as both hot and cold drinks. The tea plant
is one of the most important economic products for many countries. According to the Food and Agriculture Organization
of the United Nations data, while there has been an increase in tea production areas in recent years, there has been a
significant decrease in the tea production efficiency obtained from these areas from year to year. Among the reasons
for this decline, various factors such as global warming, inadequate irrigation, and improper use of pesticides and
fertilizers are reported. These factors can cause different diseases in tea leaves, resulting in significant reductions in the
quantity and quality of tea leaves harvested. Fast, automatic, and accurate classification of tea leaf diseases is required
to overcome these challenges. In recent years, deep learning, the most important development in artificial intelligence,
has been widely used in classification studies. Deep learning, with its model architectures consisting of multi-layered
artificial neural networks, can produce models that are almost close to human intelligence and capabilities. Using deep
learning models, supervised and unsupervised image classification can be performed with high accuracy. It has become
the main model used in numerous studies involving the classification and segmentation of medical images. In this study,
we investigate the effectiveness of using deep learning models for the automatic classification of diseases in tea leaves.
The analysis is performed on the “Tea Sickness Dataset” published by the University of Rwanda and the University
of Bremen. The dataset consists of images of healthy tea leaves and tea leaves with seven common tea leaf diseases.
EfficientNet-B0 deep learning classification model with high generalization capacity was used as the image classification
model. As a result, the F1-Score classification metric of all disease classes was obtained with an average prediction
accuracy of 86%. The standard deviation of the predictions was +0.03, confirming that the model was trained with a very
high generalization capability.

Keywords: Deep Learning, Disease Image Classification, EfficientNet, Tea Leaf Disease
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Ozet

Aragstirmalar, ham ¢ay bitkisinin igerdigi ¢ok sayida biyoaktif bilesen nedeniyle fonksiyonel 6zelliklere sahip oldugunu
ve isleme sirasinda olumlu ve olumsuz etkilenebilecegini ortaya koyuyor. Ote yandan literatiir galismalari ve deneysel
sonuglar, bu istenmeyen kalite kayiplarinin soguk islemler uygulanarak ortadan kaldirilabilecegini gstermistir. Caligma,
et ve lirtinler gibi gidalarda fonksiyonel 6zellik saglayan biyoaktif bilesenlerin korunmasi amaciyla uygulandig: bilinen
soguk havaigleminin soldurma, kivirma ve kurutma agamalarinda uygulanmasiyla elde edilen liriiniin duyusal niteliklerinin
ortaya ¢ikarilmasini amaglamaktadir. Bu kapsamda beyaz gay iiretimi ve siyah ¢ay tiretimi hedeflenmektedir. Cay tiretimi
dondurarak soldurma, kivirma ve soguk hava destekli akigkan yatakli kurutma uygulamalariyla gerceklestirilmistir.
Hammadde olarak ilk siirglin doneminde hasat edilen 1000 g tomurcuk beyaz ¢ay kullanilmis, siyah ¢ay iiretiminde ise
ayni agirliktaki ti¢ yapraktan toplanan taze ¢ay ornekleri deneysel amagh kullanilmistir. Soldurma amaciyla numuneler
hasattan sonra donduruldu ve buzdolabi sicakliginda ¢oziildi. Kivirma iglemi i¢in 6zel olarak tasarlanmis, buzdolabi
sicakliginda donen tamburlu bir kivirma tnitesi kullanildi. Kurutma igin yiiksek hava hizina sahip (<4 m/s) akiskan
yatakl sistemde degisken sicaklik seviyeleri (70-10°C) uygulanmistir. Bu kapsamda 15 giin bekletildikten sonra elde
edilen tiriinler tizerinde disiik sicaklikta demle ve duyusal degerlendirme uygulamalari yapilmistir.

Sonug olarak kuruma hizi belirlenen iiriinlerde kivirma islemi uygulanmayan beyaz ¢ayin kuruma hizi kivirma islemi
uygulanan siyah caydan daha yavas gerceklestirilmistir. Elde edilen duyusal sonuglar akigkan yatakli soguk hava
prosesinin ¢ay tiretiminde kullanilabilecegini ortaya koymaktadir.

Anahtar Kelimeler: Cay, Isleme, Akiskanlastirma, Duyusal Degerlendirme
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Abstract

Studies reveal that the raw tea plant has functional properties due to the numerous bioactive components it contains and
can be affected positively and negatively during processing. On the other hand, literature studies and experimental results
have shown that these undesirable quality losses can be eliminated by applying cold processes. The study aims to reveal
the sensory qualities of the product obtained by applying cold air processing, which is known to be applied to preserve
the bioactive components that provide functional properties in foods such as meat and products, in the withering, rolling
and drying stages of tea. In this context, white tea production and black tea production are aimed. In this context, tea
production was carried out by freeze withering, rolling and cold air assisted fluidized bed drying applications. 1000 g of
bud white tea harvested during the first shoot period was used as raw material, and fresh tea samples collected from three
leaves of the same weight were used for experimental purposes for black tea production. For withering purposes, samples
were frozen after harvest and thawed at refrigerator temperature. For the curling process, a specially designed curling
unit with a rotating drum at refrigerator temperature was used. Variable temperature levels (70-10°C) were applied in
the fluidized bed system with high air speed (<4 m/s) for drying. In this context, low temperature brewing and sensory
evaluation applications were carried out on the products obtained after waiting for 15 days.

As aresult, in the products whose drying speed was determined, the drying speed of white tea without rolling was slower
than that of black tea with rolling. The sensory results obtained reveal that the fluidized bed application cold air process
can be used in tea production.

Keywords: Tea, Process, Fluidization, Sensory Evaluation
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Siiper Kapasitorler Icin Esnek Polimer Elektrolitlerin
ve Tiiretilen Uygun Bor Karbiir Cay Atig1 Karisimli
Elektrotlarin Gelistirilmesi
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Ozet

Giliniimiizde siiper kapasite (SC), tek basina veya diger depolama elemanlartyla birlesim halinde alternatif bir depolama
cihazi olarak 6nem kazanmaktadir. Onerilen bu caligma, bor karbiir (B4C) ve cay fabrikasindan toplanan toz cay
atiklarinin (TW) tiiretilmesiyle iretilen bir ilk 6rnek stiper kapasite gelistirmeyi amaglamaktadir. Karbonizasyon,
hammaddelerin 450°C den 650°C’ye kadar 50°C araliklarla 1sitildigs ilk adimdur. Ikinci adim olan aktivasyon islemi ise
KOH ile kimyasal aktivasyon islemidir. B,C, aktiflestirilmis malzememizi olusturmak igin hazirlanmis aktif ¢ay atigiyla
kanstirilir. Elektrot yiizey morfolojisini, yapisini ve nano pargaciklar incelemek ve elektriksel ozellikler iizerindeki
gozeneklilerini degerlendirmek i¢in Taramali Elektron Mikroskobu (SEM) 6l¢iimii yapilir. Yeni gozenekli malzeme
ile serbest duran elektrolit arasindaki ara yiiz 6zelliklerini arastirmak igin elektriksel empedans spektroskopisi (EIS)
yapilir. Esnek kat1 polimer elektrolitler, polimer konakg1 olarak poli metil metakrilat (PMMA) ve stabilizator olarak KCI
kullanilarak ¢ozelti dokim teknigi kullanilarak gelistirilir. Polikaprolakton (PCL), polimer-elektrolit filmlerin iyonik
iletkenligini ve esnekligini arttirmak igin plastiklestirici olarak kullanilir. Hazirlanan filmler, elektrokimyasal empedans
spektroskopisi (EIS), polarize optik mikroskopi (POM), x-1s1n1 kirinimi (XRD) spektroskopisi, Fourier doniisiimii
kizilotesi (FTIR) spektroskopisi, dogrusal hiz voltametresi (LSV) ve aktarim sayt Olgiimleri (TNM) kullanilarak
gelistirilir ve karakterize edilir. FTIR sonuglari, XRD verileriyle dogrulanan film PCL katkili PMMA-KCI filmindeki
olusumu ortaya koymaktadir. POM verileri, en uygun elektrolitin yiizey morfolojisini, PCL eklenmesinden dolay1
amorf alanlarin varligina isaret eden bazi karanlik bolgeleri gosterir. Elektrikli ¢ift katmanli kapasite (EDLC) cihazi,
yiiksek iletkenlige sahip elektrolit ve hazirlanan elektrotlar kullanilarak yapilir ve diisiik frekanslarda galvano statik
sarj-desarj (GCD), dongiisel voltametre (CV) ve empedans spektroskopisi kullanilarak karakterize edilir. Olusturulan
EDLC’nin, yaklasik 300-500 F/g’lik yiiksek bir 6zel kapasite ve 300 dongii boyunca %90-100>liik bir verim sergilemesi
beklenir. Son olarak cihazin modellemesi MATLAB/Simulink kullanilarak yapilmistir. Modelin esdeger elektrik devresi
tasarlanmis ve performansi degerlendirilerek benzetim sonuglariyla karsilastirilmistir.

Anahtar Kelimeler: Aktif Karbon, Elektrotlar, Polimer Elektrolit, Siiper Kapasiteler, Cay Atiklar
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Abstract

Today, supercapacitors (SC) are gaining importance as an alternative storage device, alone or in combination with
other storage elements. This proposed study aims to develop a prototype supercapacitor fabricated by deriving boron
carbide (B,C) purchased in powder form and tea waste (TW) collected from the tea factory. Carbonization is the first
step, where the raw materials are heated between 450°C to 650°C ever 50°C. The activation process as the second
step is the chemical activation with KOH. B,C is mixed with prepared activated TW material to create our activated
material. Scanning Electron Microscopy (SEM) was performed to study the electrode surface morphology, structure,
and nanoparticles and evaluate the porosity on the electrical properties. Electrical impedance spectroscopy (EIS) was
conducted to investigate the interface properties between the new porous material and the free-standing electrolyte.
Flexible solid polymer electrolytes are developed using poly methyl methacrylate (PMMA) as polymer host, and KCl
as stabilizer using the solution casting technique. Polycaprolactone (PCL) is used as a plasticizer to increase the ionic
conductivity and flexibility of the polymer—electrolyte films. The prepared films are developed and characterized
using electrochemical impedance spectroscopy (EIS), polarized optical microscopy (POM), x-ray diffraction (XRD)
spectroscopy, Fourier-transform infrared (FTIR) spectroscopy, linear speed voltammetry (LSV) and transference number
measurements (TNM). The FTIR results reveal the formation of the complex in the film PCL-doped PMMA-KCI film
which is confirmed by XRD data. POM data reveals the surface morphology of the optimal electrolyte shows some dark
regions indicating the presence of amorphous areas due to the addition of PCL. The electrical double-layer capacitor
(EDLC) device is made by using the highly conductive electrolyte and the as-prepared electrodes and characterized using
galvanostatic charge-discharge (GCD), cyclic voltammetry (CV), and impedance spectroscopy at low frequencies. The
EDLC formed is expected to exhibit a high specific capacitance of approximately 300-500 F/g and an excellent columbic
efficiency of 90-100% over 300 cycles. Finally, the modeling and simulation of the device are done using MATLAB/
Simulink. The equivalent electrical circuit of the model is designed and its performance is evaluated and compared with
the simulation results.

Keywords: Activated Carbons, Electrodes, Polymer Electrolytes, Supercapacitors, Tea Wastes
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Ozet

Caligmamizin temel amaci, ¢ay yapraklarinda hasara sebep olan akar ve diger zararl tiirlerden kaynaklanan yapisal
farkliliklarin tist diizey goriintii isleme ve derin 6grenme teknikleriyle tespit edilmesidir. Artvin Rize ve Trabzon illeri
cay tarim alanlarinda yapilan incelemeler sonucu, alanda yogun olarak ¢ay zararlis: akarlar tespit edilmis olup, 2023 yil1
eyliil ay1 itibariyle ¢ay ekim alanlarinda pilot bolgelerden goriintiiler alinmistir. Akar kaynakli hasarin tespiti goriintii
islemede son teknoloji YOLOVS siiriimii algoritmasi ve konvoliisyonel sinir ag1 derin 6grenme yontemi ile belirlenmistir.
Cay yapraklarinda olusan geometrik farkliliklar Kenar Adim (KA) yontemi ile, Evrigimli sinir ag1 (ESA) ile de minimum
simiflandirma hatalar1 elde edilmistir. Pilot bélge goriintiileri ¢alismaya 6zgiin tasarlanmug THA ile alinarak veri seti
toplanmasi kolaylastirilmistir. Toplanan goriintiiler goriintii igleme teknikleri vasitasiyla RGB, HSV ve Siyah — beyaz
renk doniistimleri yapilmistir. Ardindan resimler yeniden boyutlandirilarak saglikli ve hastalikli olarak iki sinifa bolinmiis
veri seti elde edilmistir. Bu veri setleri kullanilarak goriintii tespit algoritmasi olan YOLOv8I-seg ile daha hizli ve daha
dogru sonuglar alinmasi saglanmistir. Yapilan islem sonucunda bolgedeki hasarin yayilma orani da yiizdesel olarak ifade
edilmistir. Calismada elde edilen gorsellerden yapay zeka uygulamalari ve derin 6grenme metotlart ile sahadaki gorselin
dogrulugu yiiksek verilerle tespit edilmesine iligkin bir analiz gergeklestirilmektedir Yapmis oldugumuz g¢alisma ile
¢ay verimi agisindan biiyiik tehdit olusturan zararl: tiirlerin bulunduklar1 bélgelerden alinan goriintiilerden elde edilen
veriler ile zararlilarin tespiti yapilmistir. Bolgenin baslica gelir kaynag olan ¢ay bitkisinde zararlilarin yayiliminin erken
asamada tespiti ile miicadele ¢alismalari i¢in erken uyari niteliginde veri setleri sunan bu ¢aligmamizin sonuglart ¢aydaki
verim diigiisliniin engellenmesi ve kalitesinin arttirilmasi anlaminda degerli veriler sunmaktadir. Farkli canli tiirleri igin
de ayni islemlerin tekrarlanabilir olmasi nedeniyle ¢aligmann ileriye doniik gelistirilebilir olma avantajini da elinde
bulunduran bu ¢alismada anlik goriintii ile de tespit sistemi birlestirilerek calisma daha kapsamli hale getirilebilir.

Anahtar Kelimeler: Akar, Cay, Derin Ogrenme, Gériintii Isleme
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Abstract

The main objective of the study is to detect structural differences caused by mites and other harmful species that cause
damage to tea leaves, using high-level image processing and deep learning techniques. As a result of the investigations
carried out in the tea cultivation areas of Artvin, Rize and Trabzon provinces, mite pests of tea were intensively detected
in the area, and images were taken from pilot regions in tea cultivation areas as of September 2023. The damage caused by
mites was determined through the latest technology YOLOvV8 version algorithm in image processing and convolutional
neural network deep learning method. Geometric differences in tea leaves were analyzed through the Edge Step (ST)
method, and minimum classification errors were obtained through the Convolutional Neural Network (CNN). Data set
collection was facilitated by collecting images of the pilot region through a UAV designed specifically for the study. The
collected images were converted to RGB, HSV and Black-white color through image processing techniques. Then, the
images were resized and a dataset divided into two classes as healthy and diseased was obtained. Using these data sets,
faster and more accurate results were obtained using the image detection algorithm YOLOvVS8I-seg. As a result of the
process, the rate of spread of damage in the region was also expressed as a percentage. A visual analysis is conducted to
identify the most accurate data in the field, utilising artificial intelligence applications and deep learning methods on the
images obtained in the study. With the study conducted, pests were detected through the data obtained from the images
taken from the regions where the harmful species that pose a great threat to tea yield are located. The results of this study,
which provides early warning data sets for the early detection of the spread of pests in the tea plant, which is the main
source of income in the region, provide valuable data to prevent the decrease in yield and increase the quality of tea. As
the same procedures can be repeated for different species, this study has the advantage of being able to be improved in
the future, and the study can be made more comprehensive by combining the detection system with snapshots.

Keywords: Mite, Tea, Deep Learning, Image Processing
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Ozet

Cay bitkisi [Camellia sinensis (L.) O. Kuntze] {ilkemizde Dogu Karadeniz Bolgesi’nde tarimi yapilan ve ¢ay olarak
yogun bir sekilde tiiketilen degerli bir keyif bitkisidir. Cayin ¢ok yillik ¢ali formunda bir bitki olmasi, ¢ay ocaklarinin
sik ve ¢ay tarimi yapilan alanlarin agirlikli olarak egimli arazilerden olusmasi topragin islenmesini ve bakim islemlerini
zorlagtirmaktadir. Islenmeyen toprak ise sikismakta ve yapisi bozulmaktadir. Uzun yillar islenmedigi igin bozulan toprak
yapisi nedeniyle, uygulanan giibrelerin toprak igerisine gegisi ve bitkiye yarayish forma doniismesi azaldigindan cay
verim ve kalitesi olumsuz yonde etkilenmektedir.

Diger taraftan, ¢ay verimini ve kalitesini arttirmak amaci ile iilkemizde tesvik edilen genglestirme budamalariyla birlikte,
i¢ ice girmis ¢ay ocaklari arasinda bosluklar olugmakta ve bitkilerin bu bosluklari tekrar kapatabilmesi i¢in 1-2 yil
kadar bir siirenin gegmesi gerekmektedir. Bu siire igerisinde, genglestirme budamasi yapilan ¢ay bahgelerinde bazi
tek yillik ara triinlerin yetistirilmesi miimkiin olabilmektedir. Boylece, ¢ay bahgelerinden yeni iiriinler elde edilerek
ailelerin kendi ihtiyaglarmin karsilanmasinda azda olsa bir katki saglanabildigi gibi toprak yapisinin iyilestirilmesi,
dogal yollarla topraga azot baglanmasi, mevcut besin maddelerinin yarayishiligini arttirmas: gibi olasi etkilerinden de
yararlanilabilmesi miimkiin olabilmektedir. Bu tiir bir ara {iriin yetistiriciliginde toprak ¢apalanarak islenecegi i¢in gerek
¢ay budama artiklarinin gerekse uygulanacak muhtelif giibrelerin topraga karigmasi da saglanmis olacaktir. Tarimsal
iretimde sik¢a kullanilan miinavebe sistemi ¢ok yillik bitkilerde uygulanamasa da genglestirme budamasi sonrasi ara
tirlin olarak ekilecek bitkiler toprak yapisinn iyilestirilmesinde avantaj saglayacaktir.

Bu amagla tane iiriin amaci ile Fasulye, bezelye, misir yetistiriciligi, kaba yem amaci ile yem bezelyesi, arpa ve fig
yetistiriciliginin budanmis ¢ay bahgelerinde ilk yillarda almacak ¢ay verimine ve toprak yapisina saglayacag: etkiler ele
alimmistir. Baklagil bitkilerinin kazik kok yapist ve bugdaygil bitkilerinin sagak kok yapisi, farkli derinliklerdeki besin
maddelerinden faydalanmayi saglayacaktir. Ayrica baklagillerin topraga azot bagladiklart da bilinmektedir. Bu sayede
¢ay bahgelerinin toprak yapilari iyilestirilebilecektir. Bu iiriinlerin yetistiriciliginde yapilacak toprak isleme de topragin
havalanmasini ve gecirgenliginin artmasini saglayacaktir.

Bu siirecte, genglestirme budamasi yapilan ¢ay alanlarinda ilk 1-2 y1l yaganan verim kayb, yetistirilecek ara tirtinler ile
tolere edilebilecektir. Bu derlemede, budanan gay bahgelerinde yetistirilebilecek tek yillik tarla bitkileri ve bu bitkilerin
olasi etkileri tartisilmigtir.

Anahtar Kelimeler: Araya Ekim, Budama, Cay, Toprak lyilestirme
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Abstract

Tea plant [Camellia sinensis (L.) O. Kuntze] is a valuable stimulant plant cultivated in the Eastern Black Sea Region of
our country and consumed extensively as tea drink. The fact that tea is a plant in a perennial shrub form and that the tea
gardens are very close to each other and the tea cultivation fields is generally on sloping lands make soil cultivation and
maintenance difficult. Uncultivated soil becomes compacted and its structure deteriorates. Due to the deterioration of
the soil structure due to not being cultivated for many years, the penetration of applied fertilizers into the soil and their
transformation into a useful form for the plant are reduced, thus tea yield and quality are negatively affected.

On the other hand, with the rejuvenation pruning encouraged in our country in order to increase tea yield and quality,
gaps are formed between the intertwined tea stoves and a period of 1-2 years must pass for the plants to close these
gaps again. During this period, it is possible to grow some annual intercrop agriculture in tea gardens with rejuvenation
pruning. Thus, by obtaining new products from tea gardens, it is possible to make a small contribution to meeting the
needs of families, as well as to benefit from possible effects such as improving the soil structure, fixing nitrogen to the
soil naturally, and increasing the usefulness of present nutrients. Since the soil will be cultivated by hoeing in such an
intermediate crop cultivation, both tea pruning residues and various fertilizers to be applied will be mixed into the soil.
Although the rotation system, which is frequently used in agricultural production, cannot be applied to perennial plants,
plants to be planted as intercrop after rejuvenation pruning will provide an advantage in improving the soil structure.
For this purpose, the effects of growing beans, peas and maize for grain products, and growing fodder peas, barley and
vetch for roughage purposes on the tea yield and soil structure in the first years of pruned tea gardens were discussed. The
tap root structure of legume plants and the fringe root structure of cereal plants will enable them to benefit from nutrients
at different depths. It is also known that legumes fix nitrogen in the soil. In this way, the soil structures of tea gardens can
be improved. Soil tillage in the cultivation of these products will also increase the aeration and permeability of the soil.
In this process, the loss of productivity experienced in the first 1-2 years in the tea fields where rejuvenation pruning was
carried out will be tolerated with the intercrop to be grown. In this review, annual field crops that can be grown in pruned
tea gardens and the possible effects of these plants are discussed.

Keywords: Intercroping, Pruning, Soil Improvement, Tea
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Topiary, agaglarin veya ¢alilarin formal ya da informal olarak sekillendirilmesi ve budanmasi suretiyle figiirlerin
ya da geometrik desenlerin yaratilmasini saglayan, 6zenli bir bakim gerektiren tasarim seklidir. Diinyada en yaygin
kiire, spiral, kiip ve piramit formlar1 uygulanmaktadir. Canl1 bitki heykelleri ile uygulama agisindan benzer olmasina
karsin ayrilan en biiyiik 6zelligi, olusturulmak istenen heykelin, bitkide budama yapilmasi ile elde edilmesidir. Kisaca
budama sanat1 olarak ifade edilen topiary, yiizyillardir bir¢ok farkli kiiltiirde kullanilmus, gelistirilmis ve bahgelerde
sergilenmistir. Topiary ile bitkilerin farkli formlar alarak estetik acidan dogal gevreye gozalict bir cazibe katmasi
nedeniyle diinyada ve tilkemizdeki bahgeler, parklar, kentsel agik ve yesil alanlardaki kullanimlari son yillarda yeniden
gittkce artmaya baglamustir. Topiary sanati i¢in bitki se¢imi, tasarimin en énemli unsuru olup sonucunu bilyiik dlgiide
etkilemektedir. Bu bakimdan bélgenin ekolojik yapisina uygun bitki tiirlerinin se¢ilmesi yaninda bitkilerin biiylime hizi,
yaprak yapisi ve yaprak dokme ozellikleri gibi kriterler g6z oniinde bulundurulmaktadir. Ayn1 zamanda sert ve hizli
budamaya iyi yanit veren, hastaliklara dayaniklilik gosteren, dogal olarak yogun bir bilyiime aligkanligina sahip ve ve en
onemlisi de uzun omiirlii bitkiler se¢ilmektedir. Ayrica kullanilan bitkilerin bityiik miktarda ve siirdiiriilebilir tiretimleri
de 6nemlidir. Topiary sanatinin diinyadaki ve tilkemizdeki 6rneklerinin, kullanilan tekniklerin ve bitkisel 6zelliklerin
degerlendirildigi ¢alismada ¢ay (Camellia sinensis (L.) O. Kuntze)’in da bu amagla degerlendirilebilecegi diistiniilerek
kullanilabilirligi arastirilmistir. Her dem yesil, kiigiik yaprakli, budama ve sekil vermeye dayanikli, budama sonrasi hizli
biliyiime aligkanligi gibi 6zellikler, ¢ayin topiary formu icin gerekli en dnemli bitki karakterlerini tasimaktadir. Rize
ilinin en 6nemli tarimsal iiriinlerinden olan ¢ayin bu amagla degerlendirilmesi ile hem kente estetik deger katmasi hem
de ilde yapilacak iiretim ile bitkisel materyal bakimindan tamamen ithalata dayali dis mekan siis bitkileri sektoriiniin
gelistirilerek ekonomik, kiiltiirel ve turizme olan katkilarinin daha da arttirilmasinin saglanmas: amaglanmaktadir. Ayrica
yaklasik 92 yillik gegmise sahip ¢ay bahgelerinin yenilenmesi siirecinde bu bitkilerin sokiiliip atilmasi yerine belediyeler,
peyzaj sirketleri, kamu kurumlar v.s. alanlarda topiary bitkisi olarak degerlendirilmesinin saglanabilmesi de miimkiin
olacaktir

Anahtar Kelimeler: Camellia sinensis, Topiary, Kentsel Peyzaj, Dis Mekan Siis Bitkileri, Bitkisel Ozellik, Uretim
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Abstract

Topiary is a form of design that requires special care, which enables the creation of figures or geometric patterns by
formal or informal shaping and pruning of trees or shrubs. Sphere, spiral, cube and pyramid forms are the most common
in the world. Although it is similar to live plant sculptures in terms of application, its most distinguishing feature is that
the sculpture to be created is obtained by pruning the plant. Topiary, which is briefly expressed as the art of pruning, has
been used and developed in many different cultures for centuries and exhibited in large gardens. The use of topiary in
gardens, parks, urban open and green areas in the world and in our country has started to increase again in recent years
due to the fact that topiary plants take different forms and aesthetically add an eye-catching attraction to the natural
environment. Plant selection for topiary art is the most important element of the design and greatly affects the result.
In this respect, besides the selection of plant species suitable for the ecological structure of the region, criteria such as
growth rate, leaf structure and defoliation characteristics of the plants are taken into consideration. At the same time
plants that are withstand quick and severe pruning, resistant to diseases, have a naturally intensive growth habit and
most importantly, long-lasting plants are selected. In addition, it is also important that the plants used are produced in
large quantities and sustainably. In the study in which the examples of topiary art in the world and in our country, the
techniques used and plant characteristics were evaluated, it was thought that tea (Camellia sinensis (L.) O. Kuntze)
could also be used for this purpose and its usability was investigated. Evergreen, small-leaved, resistant to pruning and
shaping, fast growth habit after pruning are the most important plant characters required for the topiary form of tea. It
is aimed to ensure that tea, which is one of the most important agricultural products of Rize province, will both add
aesthetic value to the city and to further increase its contribution to economic, cultural and tourism by developing the
outdoor ornamental plants sector based entirely on imports in terms of plant material with the production to be made in
the province. In addition, it will be possible to ensure that these plants can be used as topiary plants in municipalities,
landscape companies, public institutions, etc. instead of dismantling and throwing them away during the renewal process
of tea gardens with a history of approximately 92 years. Also, in the process of renewal of tea gardens with a history
of approximately 92 years, it is thought that these plants can be evaluated as topiary plants in municipalities, landscape
companies, public institutions, etc. instead of dismantling and throwing them away.

Keywords: Camellia sinensis, Topiary, Urban Landscape, Outdoor Ornamental Plants, Plants Feature, Production
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Kuruyan Bir Cay Bitkisinin (Camellia sinensis)
Rizosferinde Bulunan Patojenik Funguslarin
Izolasyonu ve Trichoderma spp. Biyokontrol

Ajanlarina Kars1 Duyarliliklarinin Belirlenmesi
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Ozet

Bu ¢aligmada kimyasal ve organik giibre ile giibrelenen iki farkli bah¢eden alinan kurumus ¢ay fidelerinin rizosferinde
bulunan funguslarin izolasyonu amaglanmistir. Kurumaya neden olan muhtemel fungal etmenlerinin tanilanmasi ve
biyolojik kontrol ajanlarina karst duyarliliklarinin belirlenmesi hedeflenmistir. Cay (Camellia sinensis), bes kitanin
tamamim kapsayan, 58 iilkede kiiresel olarak yetistirilmekte olan ¢ok yillik bir bitkidir. Ulkemiz ¢ay tarim arazilerinin
genisligi bakimmdan diinyada yedinci sirada yer almakta ve sektér 200 binden fazla iiretici ve ¢alisani istihdam
etmektedir.

Kuruma gozlenen iki farkli bolgeden alinan ¢ay 6rneklerinde (kok, kok bogazi, govde ve yapraklarinda) makroskobik,
mikroskobik ve kiiltiirel yontemlerle hastalik etmenleri arastirilmistir. Funguslarin izolasyon ve tanilama igin
geleneksel yontemler kullanilmistir. Kimyasal giibrelemenin yapildigi alandan alinan toprak ve bitki Orneginde
bakteri popiilasyonunun son derece az oldugu, fungus tiir/cins cesitliliginin ise ¢ok yilksek oldugu belirlenmistir.
Bakteri popiilasyonu olarak Bacillus spp sporlari genel olarak tek bir cins olarak gozlendi. Penicillium spp.’nin en
yaygin saprofitik fungus cinsi oldugu belirlendi. Fusarium spp., Gliocladium spp., Glomerella spp., Alternaria spp.
ve Pestalotiopsis spp. en yaygin bitki hastaliklarina neden olan cinsler olarak belirlenmistir. Kurumaya neden olan
hastaligin biiyiik cogunlugunda geriye dogru 6liim (Daiback) ve Yaka kanseri (Canker) varlig: belirlenmistir.

Organik giibre ile giibrelenen topraktan alinan hastalikli bitkinin rizosferinde ¢ok sayida bakteri ve fungus gesitliliginin
oldugu belirlenmistir. Incelenen ¢ay bitkisinin kokiinde yaka kanseri (Canker) lezyonunun varligi belirlenmistir.
Potansiyel olarak patojenik oldugu diisiiniilen izole edilmis funguslar, yaprak patojenite testine tabi tutulmustur.
Potansiyel hastalik ajanlari arasinda Fusarium spp., Paecilomyces spp., Botrytis spp., Gliocladium spp. ve Colletotrichum
spp. cinsleri belirlenmistir.

Giclii biyokontrol aktivitesine sahip Trichoderma spp. izolatlar1 ve potansiyel patojenik fungus tiirleri ikili kiiltiir testine
tabi tutulmustur. Test edilen tim biyokontrol ajanlarina direngli bir Fusarium sp. izolatinin varlig: tespit edilmistir. Bu
sonug ¢ay iiretimine yonelik potansiyel bir tehdidin varligini gostermistir. Bahgenin mikrobiyal florasinin yeniden tesis
edilebilmesi i¢in suni giibrelemeye son verilmesi, pH’m kontrol altinda tutulmasi ve bahgelerin taze ruminant hayvan
giibresi ile giibrelenmesinin faydali olacag diisiiniilmektedir.

Anahtar Kelime: Camellia sinensis, Microflora, Mikromantar, Biyokontrol, Trichoderma spp.
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Isolation of Pathogenic Fungi Found in the
Rhizosphere of a Drying Tea Plant (Camellia
sinensis) and Determination of Their Susceptibility
to Trichoderma spp. Biocontrol Agents
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Abstract

This study aimed to isolate the fungi found in the rhizosphere of dried tea seedlings from two different gardens fertilized
with chemical and organic fertilizers. It also aimed to identify possible fungal agents that cause drying and determine
their sensitivity to biological control agents. Tea (Camellia sinensis) is a perennial herb grown globally in 58 countries,
covering all five continents. Tiirkiye ranks seventh in the world in terms of the extent of tea agricultural lands and
employs more than 200,000 producers and workers in the sector.

The causative agent was investigated using macroscopic, microscopic, and cultural methods in tea samples (root, collar,
stem, and leave tissue) taken from two different regions where drying was observed. Conventional methods were used
for isolation and identification of fungi. It was determined that of bacterial population diveristy was low but the diversity
the fungal species/genus was very high in the soil and plant samples taken from the area where chemical fertilization was
applied. While Bacillus spp. spores were generally observed as a single genus. Penicillium spp. was determined to be the
most common saprophytic fungus genus. In addition, Fusarium spp., Gliocladium spp., Glomerella spp., Alternaria spp.,
and Pestalotiopsis spp. were determined as the most common genera causing plant diseases. The presence of Daiback
and Collar cancer (Canker) was determined in the majority of the diseases that cause desiccation.

It was determined that there was a wide variety of bacteria and fungi in the rhizosphere of the diseased plant taken from
the soil fertilized with organic fertilizer. The presence of a collar cancer (Canker) lesion was determined in the roots
of evaluated tea plant. Isolated fungi thought to be potentially pathogenic were subjected to leaf pathogenicity testing.
Potential disease agents include Fusarium spp., Paecilomytces spp., Botrytis spp., Gliocladium spp., and Colletotrichum
spp. genera were identifiyed.

Strains of Trichoderma spp. with vigorous biocontrol activity and potential pathogenic fungus species were subjected
to dual culture testing. The presence of a Fusarium sp. isolate resistant to all tested biocontrol agents was identified.
This result shows the existence of a potential threat to tea production. To re-establish the microbial flora of the field, it is
thought that it would be beneficial to terminate artificial fertilization, keep the pH under control, and fertilize the fields
with fresh manure of ruminant animals.

Keywords: Camellia sinensis, Microflora, Microfungi, Biocontrol, Trichoderma spp.
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Tirkiye’de Yetistirilen Cay Bitkisi (Camellia
sinensis L., Kuntze) Uzerindeki Akar Tiirlerinin
Tespiti ve Populasyon Dalgalanmalari
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Ozet

Bu ¢alismanin amaci, Rize, Artvin ve Trabzon illerindeki ¢ay tarim alanlarinda gozlenen zararl ve potansiyel olarak
yararli olabilecek akar tiirlerinin belirlenmesi ve yillik periyotta durumlarinin izlenmesidir. Bu anlamda 2023 yili may1s
ay1ile 2024 y1li mayis aylar arasinda 12 ay boyunca belirtilen illerde 2°ser nokta izlenmistir. {zleme periyodu may1s-ekim
aylar1 arasinda ayda iki kez, kasim-nisan aylar1 arasinda ise ayda bir kez olarak gergeklestirilmistir. Elde edilen veriler,
alanda daha once tespit edilen 6 akar tiiriiniin (Polyphagotarsonemus latus (Acari: Tarsonemidae), Calacarus carinatus
(Green) (Eriophyidae: Acarina), Brevipalpus phoenicis (Geijskes) (Acarina: Tenuipalpidae), Tydeus californicus (Acari:
Tydeidae), Neoseiulus californicus (McGregor) (Acari: Phytoseiidae)) farkli yogunluklarda bulundugunu gostermistir.
Bu 8 akar tiiriiniin haricinde ¢ay bitkisi iizerinde potansiyel 16 farkli akar tiiriiniin de diisiik yogunluklarda da olsa
bulundugu belirlenmis ve 6rneklerin preparasyonlart yapilarak morfolojik teshis igin hazir hale getirilmistir. Ayrica,
molekiiler dogrulama i¢in 6rnekler uygun ortamda muhafaza edilmistir. Alanda en yogun olarak Polyphagotarsonemus
latus (Acari: Tarsonemidae) (sar1 ¢ay akar1) ve Brevipalpus phoenicis (Prostigmata: Tenuipalpidae) (yass1 akar) tiirleri
gdzlenmis ve bunlarin yogunluklarimin diger akar tiirlerine gére ¢ok daha yiiksek oldugu belirlenmistir. Ozellikle
ikinci ve {iglincii siirgiin ¢ay donemi igin bu iki tiirlin popiilasyon yogunluklarinin ciddi boyutlara ulagtigi gdzlenmistir.
Bunlarmn disinda diger bir akar tiirii olan Calacarus carinatus (Green) (Eriophyidae) (mor ¢ay akari)’un da ocak-mart
donemi arasinda yogunlugunu artirdigi belirlenmistir. Belirlenen akar tiirleri icerisinde 3 adet predator tiiriin bulundugu
gozlenmis ve bunlarin potansiyel biyolojik kontrol ajan1 olabilecekleri sonucuna varilmustir. Biitiin bunlar, akar tiirlerinin
bazilarnin ¢ay tarimi i¢in ciddi zararlara ve verim kayiplarina neden oldugunu, bunlarin popiilasyon yogunluklarmm
degisebildigini ve ozellikle ikinci ve {iglincii slirglin ¢ay donemleri i¢in daha detayli ve dikkatli izleme ¢aligmalarinin
yapilmasi gerektigini ortaya koymaktadir.

Anahtar Kelimeler: Akar, Brevipalpus phoenicis, Cay, Polyphagotarsonemus latus
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Abstract

The main objective of this study is to determine the harmful and potentially beneficial mite species observed in
agricultural areas in Rize, Artvin and Trabzon provinces where tea is cultivated in our country and to monitor their
status annually. For these aims, 2 points for each city were monitored during 12 months between May 2023 and May
2024. Monitoring performances were carried out twice a month between May and October and once between November
and April. According to the data, it is showed that 6 mite species (Polyphagotarsonemus latus (Acari: Tarsonemidae),
Calacarus carinatus (Green) (Eriophyidae: Acarina), Brevipalpus phoenicis (Geijskes) (Acarina: Tenuipalpidae), Tydeus
californicus (Acari: Tydeidae), Neoseiulus californicus (McGregor) (Acari: Phytoseiidae)) previously identified in
the area were found at different densities. Furthermore, 16 different mite species which potentially harmfull/beneficial
were found on the tea plant, albeit at low densities, and the samples were prepared and made ready for morphological
identification. The samples were also preserved in a suitable conditions for molecular confirmation. Polyphagotarsonemus
latus (Acari: Tarsonemidae) (yellow tea mite) and Brevipalpus phoenicis (Prostigmata: Tenuipalpidae) (flat mite) were
observed in the area and their densities were much higher than other mite species. It was observed that the population
densities of these two species increased significantly, especially for the 2nd and 3rd shoot period. Apart from these two
species, another mite species, Calacarus carinatus (Green) (Eriophyidae) (purple tea mite) increased density between
January and March. Among the identified mite species, 3 predator species were observed and it was concluded that they
could be potential biological control agents. It was concluded that some of the mite species may cause serious damage
and yield loss for tea cultivation and that more detailed and careful monitoring studies should be carried out especially
for the second and third harvesting period and necessary precautions should be taken.

Keywords: Mite, Brevipalpus phoenicis, Tea, Polyphagotarsonemus latus
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Ozet

Cayin hasat sonras1 uygun muhafazasi ve nakliyesi, sebzeler ve meyveler gibi diger iiriinlerde oldugu gibi kritik
oneme sahiptir. Bu ¢aliymada hasat sonrasinda yas ¢ay yapraklari ve siirgliniiniin gegirdigi asamalar detayli olarak
ortaya konulmustur. Cay yapraklar1 uygun ekipmanlar ile hasat edildikten sonra yas ¢ay yapraklar1 toplama bezlerine
toplanmaktadir. Cay yapraklarinin kalitesini korumak i¢in, ¢ay bahgesinde uygun kosullarda bekletilerek oncelikle gay
alim yerlerine ve ardindan fabrikalara nakledilmesi gerekmektedir. Bu siirecte ¢ay yapraklarinin fiziksel hasarlardan
korunmasi gerekmekte olup, bu hasar, bahgede, tasima sirasinda ve ¢ay alim yerlerinde meydana gelebilmektedir.
Hasat esnasinda ¢ay yapraklarinin sikistirilarak su kaybina neden olabilecek sekilde toplama bezlerine alinmasi, tasima
sirasinda gay bezlerinin sikistirilarak ezilmesi, uzun siire giines altinda bekletilmesi ve nakliye araglarn kasalarinda
fazlaca yigilmasi gibi faktorler fiziksel hasara yol agmaktadir. Yas ¢ay yapraklarinda fiziksel hasar1 ve kalite kaybini
engellemek igin havalandirmanin yapilmasi ¢ok onemli olup, buna yonelik malzeme, ekipman ve tekniklerin
gelistirilmesi ¢ay kalitesinin yiikselmesine neden olacaktir. Tedarik zincirinin ilk agsamasi olan nakliye islemi, taze
hasat edilmis ¢ay yapraklari i¢in sicaklik, nem, titresim ve fiziksel hasar gibi pek ¢ok stres etkeni ile karsi karsiya
kalmasina neden olmaktadir. Hasat sonrasi kaliteyi korumak igin bu degiskenlerin kontrol edilmesi 6nem arz etmektedir.
Bazi alanlarda kullanilan teleferik sistemlerinin giivenligi ve teknik kapasitesi nakliyede etkili olan faktorden biridir.
Uygun olmayan araglarla yapilan tasima islemi, kalite ve agirlik kayiplarina da neden olmaktadir. Cay alim yerlerindeki
kosullarmin yas gay1 bekletmek igin uygun olmasi gerekmektedir. Ulkemizde bahgeden fabrikaya kadar tagman gay
yapraklarinin su igeriginin, renk degerlerinin, aroma ve lezzet bilesenlerinin daha yiiksek olmasini saglamak i¢in hasat
sonrasi uygulamalarn iyilestirilmesi gerekmektedir.

Anahtar Kelimeler: Cay Hasad1, Hasat Sonras1 Yonetim, Tagima Sartlari, Fiziksel Biitiinliik, Kalite Kontrol
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The Processes Affecting the Quality of Tea Leaves
from Harvest to Factory

Sefik Tunahan CENGEL", Asiye BAYRAKTAR', Mustafa AKBULUT!

! Recep Tayyip Erdogan University, Faculty of Agriculture, Department of Horticulture, Rize, Tiirkiye
* Corresponding Author’s E-mail: tunahan.cengel@erdogan.edu.tr

Abstract

The proper preservation and transportation of tea leaves after harvest are of critical importance, as with other products
like vegetables and fruits. This study presents in detail the stages that tea leaves and shoots go through after harvest. After
being harvested using appropriate equipment, tea leaves are collected into picking bags. To preserve the quality of the
tea leaves, they need to be kept under suitable conditions in the tea gardens and then transported to tea purchasing points
and subsequently to factories. During this process, it is essential to protect the tea leaves from physical damage, which
can occur in the garden, during transportation, and at the tea purchasing points. Factors such as compressing the tea
leaves tightly into picking bags during harvest, squeezing the bags during transportation, prolonged exposure to sunlight,
and excessive stacking in transportation vehicles can lead to physical damage. Proper ventilation is crucial to prevent
physical damage and quality loss in fresh tea leaves, and the development of materials, equipment, and techniques for
this purpose will improve tea quality. The transportation process, which is the first stage of the supply chain, exposes
freshly harvested tea leaves to various stress factors such as temperature, humidity, vibration, and physical damage.
It is important to control these variables to maintain post-harvest quality. The safety and technical capacity of cable
car systems used in some areas are factors affecting transportation. Transporting tea with unsuitable vehicles can also
result in quality and weight loss. The conditions at tea purchasing points must be suitable for storing fresh tea leaves.
Improvements in post-harvest practices are necessary to ensure that the water content, color values, aroma, and flavor
components of tea leaves transported from the garden to the factory are higher.

Keywords: Tea Harvesting, Post-Harvest Management, Transportation Conditions, Physical Integrity, Quality Control
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Ozet

Tiirkiye’de ¢ay bahgelerinde 6zellikle 1970°1i yillarin sonrasinda yaygin olarak Amonyum siilfat ve Amonyum nitrat
giibrelerinin kullanimina baslanilmistir. Asit karakterli bu giibrelerin kullanimi ile gay bahgelerinin hemen hemen
tamaminda topraklar kuvvetli asidik hale gelmistir. 2010-2011 yillarinda pH degeri 4,5’in altina diismiis bahgelerin
orani %86 olarak tespit edilmistir. Asir1 glibre kullanimini 6nlemek ve topragi 1slah etmek tizere TEMA Vakfi tarafindan
“Her Dem Toprak I¢in” slogamyla Tiirkiye nin en biiyiik 6zel cay iireticisi olan Dogus Cay’in destegi ile 2016 yilinda
Siirdiiriilebilir Cay Tarimi ve Uygulamalar isimli proje uygulamaya konulmustur. Projenin ilk iki yilinda topraklarin
asitlesmesi sorunu iizerine farkindaligin artirilmasi tizerine ¢aligilmistir. Aile isletmeciliginin esas oldugu ¢ay tariminda
uireticiler yaninda kadinlara ve ¢ocuklara yonelik egitim igerikleri hazirlanmus, iireticilerin sosyal ¢evresini olusturan
mubhtarlar, 6gretmenler, din gorevlileri, ¢ay eksperlerini kapsayacak sekilde egitim programlar gelistirilmis, toplamda
10.060 kisi egitimlere dahil edilmistir. Projenin ikinci safhasinda organik ve konvansiyonel iiretim yapilan 6 ¢ay
bahgesinde toprak 1slah1 amaciyla ¢apalama, tarim kireci uygulamasi, ¢ay atig1 kompostu ve organik giibre uygulamalari
yapilmugtir. Ilk yil toprak pH’1 4.5’un altinda olan tiim bahgelerde 250 kg/dekar tarim kireci, 1 ton/dekar cay atig1
kompostu, 150 kg/dekar organik giibre uygulamasi yapilmistir. Sonraki yillarda tarim kireci uygulamalart toprak pH
degeri 5.0 ve yukari olanlar i¢in 150 kg/dekar, 4,5-5,0 arasinda olanlar i¢in 200 kg/dekar ve 4,5’ten asag1 olanlar igin
ise 250 kg/dekar olarak topraga verilmis, capalama, ¢ay atig1 kompostu ve organik giibre kullanimi tekrarlanmistir.
Uygulama yapilan bahgeler ile kontrol parsellerinden her yil toprak 6rnekleri alinarak analiz yapilmis, her bir siirgiin
doneminde yas cay iiretimleri tartilarak dl¢lilmiistiir. 2018 yilinda 6rnek uygulama bahgelerinde toprak asitligi ekstrem
derecede asit (pH 4,14) iken, yapilan toprak 1slahi ¢aligmalari ile 2020 y1l sonunda ¢ayin yetismesine en uygun, orta
derece asit seviyesine (pH 5,51) ulastirllmistir. Bu iyilesmeler bahgede iiretime yansimig, 6 yildir uygulama yapilan
bahgelerde yas ¢ay yaprag: iiretimi ortalama %54 artmistir.

Anahtar Kelimeler: Giibreleme, Toprak Islahi, Kireg Uygulamasi, Toprak Asitligi, Yas Cay Yapragi Uretimi
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Abstract

Ammonium sulfate and ammonium nitrate fertilizers began to be widely used in tea gardens, especially in the 1970s.
The use of these acidic fertilizers, the soil pH in almost all tea gardens decreased and the soils changed to strong acids
characters. In 2010-2011, the rate of gardens with pH values below 4.5 was determined as 86%. In order to prevent
excessive fertilizers and improve the the soil health the project named Sustainable Tea Agriculture and Applications was
implemented by TEMA Foundation in 2016 using motto as “Each tea percolation is for Soil”. The project was supported
by Dogus Cay Company, which is Tiirkiye’s largest private tea producer. The project aimed to increase awareness on
the soil acidification problem of soils in the first two years. More than 10,060 people consisting of producers, women,
children, teachers, clergymans, headmen attended to developed training programs. In the second phase of the project,
hoeing, lime application, tea wast compost and organic fertilizer applications were carried out for soil improvement in 6
tea gardens where organic and conventional production is carried out. In the first year, 250 kg/decare of agricultural lime,
1 ton/decare of tea compost, and 150 kg/decare of organic fertilizer were applied to these gardens whose soil pH was
below 4.5. In the following years, lime applications were done giving 150 kg/decare for soil pH values of 5.0 and above,
200 kg/decare for soil pH values between 4.5-5.0 and 250 kg/decare for soil pH values below 4.5. The use of tea waste
compost and organic fertilizer has been repeated. Soil samples taken from control and treated plots were analyzed twice
a year, fresh tea leaves production measured. The soil acidity in the tea gardens was extreme acid (pH 4.14) in 2018, with
the soil reclamation reached to medium acidity level (pH 5.51), which is most suitable for the growth of tea plants at the
end of 2020. These improvements in soil pH were reflected in the production in the garden; fresh tea leaves production
increased by an average of 54% in the gardens where the application was applied for 6 years.

Keywords: Fertilization, Soil Reclamation, Lime Application, Soil Acidification, Fresh Tea Leaves Production
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Ozet

Cay, diinya genelinde 6nemli bir tiiketim maddesi olup biiyiik bir pazar1 kapsamaktadir. Ambalaj tasarimi, marka
imaj1 algist ve ¢ay tadimi deneyi gibi konular, cay endiistrisinin arastirma odaklari arasinda yer almaktadir. Bu
¢aligmanin amaci, ¢ay sektoriindeki ndropazarlama arastirma konularmin kapsamli bir analizini yaparak néropazarlama
stratejilerinin gelistirilmesine ve ¢ay markalarinin tiiketiciler lizerindeki etkisinin daha iyi anlasilmasina yardimci
olmaktir. Bu ¢alisma diinya {izerinde ¢ay ile ilgili yapilan bilimsel nitelikteki néropazarlama arastirmalarini derleyen
oncii makalelerden biridir. Calismada ¢ay konusunda yapilmis néropazarlama aragtirmalari taranarak 20 adet bilimsel
makale tat, koku ve gorsel uyaranlar olmak iizere ii¢ kategoriye ayrilarak analiz edilmistir. Geleneksel derleme yontemi
ile hazirlanan bu nitel ¢aligmada Scholar, PubMed, Scopus ve ScienceDirect veritabanlarinda “cay néropazarlama, ¢ay
norobilim, ¢ay nérogériintiileme, cay eeg, eeg ile ¢ay tadimi” gibi konu ile ilgili anahtar kelimeler belirlenerek Ingilizce
ve Tirkge dilinde taramalar gerceklestirilmistir. Noropazarlama teknikleri kullanilarak yapilan tiiketici deneyimi
¢aligmalari, tiiketicilerin davraniglarini anlamak ve ¢ay endiistrisindeki yeni aragtirmalari tegvik etmek i¢in 6nemli bir rol
oynamaktadir ve ¢ayim farkli bir yonden ele alindigin1 gostermektedir ve literatiire katk: saglayacagi diistiniilmektedir.
Literatiir analizinin akabinde yesil ¢ay tadinin dikkat ve hafiza iizerindeki olumlu etkisine, ¢ay kokusunun stresi
azaltabilecegine ve ndrogériintiileme yontemleriyle ambalajin daha etkili bir bigimde tasarlanabilecegi sonuglarina
ulasilmistir. Bu galigmalarin, ¢ay endiistrisinin gelecekteki stratejileri ve tiiketicilerin gay iriinlerine olan ilgisi hakkinda
daha derinlemesine anlayis saglayabilmesi muhtemeldir.

Anahtar Kelimeler: Cay, EEG, Goz izleme, Literatiir Incelemesi, Néropazarlama
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Abstract

Tea is a significant consumable worldwide, encompassing a vast market. Subjects such as packaging design, brand
perception, and tea tasting experiences are among the research focuses of the tea industry. The aim of this study is
to provide a comprehensive analysis of neuromarketing research topics in the tea sector to facilitate the development
of neuromarketing strategies and a better understanding of the impact of tea brands on consumers. This study is
one of the pioneering articles compiling scientific neuromarketing research conducted on tea worldwide. In this
study, neuromarketing research on tea was scanned, and 20 scientific articles were analyzed, categorized into three
categories: taste, smell, and visual stimuli. Using the traditional review method, searches were conducted in English
and Turkish languages on databases such as Scholar, PubMed, Scopus, and ScienceDirect using keywords such as
“tea neuromarketing, tea neuroscience, tea neuroimaging, tea EEG, EEG in tea tasting”. Consumer experience studies
conducted using neuromarketing techniques play a crucial role in understanding consumer behavior, encouraging new
research in the tea industry, and demonstrating a different perspective on tea, contributing to the literature. Following
the literature analysis, conclusions were drawn regarding the positive effects of green tea taste on attention and memory,
the potential stress-reducing properties of tea aroma, and the possibility of designing packaging more effectively using
neuroimaging methods. It is likely that these studies can provide a deeper understanding of future strategies in the tea
industry and consumer interest in tea products.

Keywords: Tea, EEG, Eye Tracking, Literature Review, Neuromarketing
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Ozet

Endiistrilesme ve seri tretim beraberinde standart/tek bigimli driinlerin diinya genelinde yayginlasmasini saglamis,
Fordist iiretimin mantigina uygun bigimde firmalar basta ulusal sonrasinda uluslararasi diizlemde iiriin reklam mesajlarimni
ayni kodlarla gésterime sunmustur. Standartlagma kavramiyla agiklanan bu durum gelisen teknolojiler ve post-Fordist
tretimle insanlarin daha spesifik ihtiyaglarini ve beklentilerini karsilayabilecek iiretim anlayisina evrilmistir. Boylece
hem iiriinler hem de tanitim faaliyetleri dnceye nazaran tek bigimlilikten esneklige, yereli ve onun kiiltiirel motiflerini
dikkate alan 6zelliklere dogru gelisme gostermistir. Lokallesme stratejisinin temel sac ayagini olusturan bu bakis agist
pazarlama faaliyeti igerisinde potansiyel tiiketicilerin tamamina ulagsma olanagini ortaya ¢ikarmakta, herhangi bir tiriine
ve onun tanitim faaliyetine iliskin kiiltiirel direnci de minimize etmektedir. Calimanin amaci bolgesel reklamcilig
iceren hedefleme stratejisiyle CAYKUR "un alternatif ¢ay markalari nezdinde farkindalik olusturmasini saglamak, Dogu
Anadolu ve Giineydogu Anadolu bolge insanlartyla marka tiiketici baginin giiglendirmesine katk: saglayacak tanitim
faaliyetleri i¢in bir izlek olusturmaktir. Bu ¢alismada CAYKUR’un pazarlama iletisimi lokallesme perspektifiyle
irdelenmekte, CAYKUR’un ana akim medyada yayinlanan reklamlari icerik analizi yontemiyle ¢oziimlenmekte ve
bu reklamlarda ne tiir temsillerin bulundugu, Dogu Anadolu ve Giineydogu Anadolu bolgeleriyle ilintili temsillerin ve
kodlarin bu reklamlarda islenip islenmedigi incelenmektedir. Caligmanin 6nemli bulgular: arasinda ana akim medyadaki
reklamlarda 6zellikle Karadeniz bélgesini dnceleyen kiiltiirel temsillerin ve iilke geneline hitap eden genel mesajlarin
agirlikta oldugu goziikmektedir. CAYKUR un, Dogu Anadolu ve Giineydogu Anadolu bolgelerine yonelik olusturacagi
bolgesel reklam hedeflemesini bolge insaninin yasam ve sdylem bigimlerini dnceleyen mesajlarla yapilandirmasi, bu
bolgelerdeki insanlarin ¢ay tiiketim oranlarini, tiikettikleri cay markalarini, ¢ayin lezzetine, algisina yonelik egilimlerini
igeren bir veri setini anket, odak grup goriismesi gibi yontemlerle elde ederek biinyesinde barindirmasi bu iki bolgedeki
marka bagini ve satig marjini artirabilecek 6nemli stratejiler olarak diisiiniilmektedir.

Anahtar Kelimeler: Pazarlama Iletisimi, Bolgesel Reklamcilik, Hedefleme Stratejisi, CAYKUR
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Abstract

Industrialization and mass production have enabled standard/uniform products to become widespread throughout the
world, and in accordance with the logic of Fordist production, companies have displayed their product advertising
messages with the same codes, first nationally and then internationally. This situation, explained by the concept of
standardization, has evolved into a production approach that can meet people’s more specific needs and expectations
with developing technologies and post-Fordist production. Thus, both products and promotional activities have evolved
from uniformity to flexibility, to features that take into account the locality and its cultural motifs, compared to the
past. This perspective, which constitutes the basic pillar of the localization strategy, reveals the opportunity to reach all
potential consumers within the marketing activity, and minimizes the cultural resistance regarding any product and its
promotional activity. The aim of the study is to ensure that CAYKUR creates awareness among alternative tea brands
with a targeting strategy that includes regional advertising, and to create a path for promotional activities that will
contribute to strengthening the brand-consumer bond with the people of the Eastern Anatolia and Southeastern Anatolia
regions. In this study, CAYKUR>s marketing communication is examined from a localization perspective, CAYKUR>s
advertisements broadcasted in the mainstream media are analyzed by content analysis method, and what kind of
representations are present in these advertisements and whether representations and codes related to the Eastern Anatolia
and Southeastern Anatolia regions are used in these advertisements are examined. Among the important findings of the
study, it seems that advertisements in mainstream media are dominated by cultural representations that prioritize the
Black Sea region and general messages appealing to the whole country. Structuring CAYKUR>s regional advertising
targeting for the Eastern Anatolia and Southeastern Anatolia regions with messages that prioritize the lifestyles and
discourses of the people of the region, and obtaining a data set containing the tea consumption rates of people in these
regions, the tea brands they consume, their tendencies towards the taste and perception of tea, through methods such as
surveys and focus group interviews, is considered to be important strategies that can increase the brand bond and sales
margin in these two regions.

Keywords: Marketing Communications, Regional Advertising, Targeting Strategy, CAYKUR
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Ozet

Siyah ¢ay, Tiirkiye’de tiiketim siklig1 ve miktar1 agisindan sudan sonra en fazla tiiketilen icecektir. Tirkiye Beslenme
ve Saglik Arastirmas: 2017’e gore 19-64 yas grubundaki kadinlarin %89,3’1i, erkeklerin ise %92,7’si her giin siyah ¢ay
tilketmektedir. Siyah ¢ayn kiiresel ve Tiirkiye’deki tiiketim siklig1 ve miktarlarinda ki yiiksek oranlara ragmen saglik
tizerindeki olasi etkileri, tiikketim Oriintiileri, besin degeri, dogru hazirlama ve pisirme yontemleri, sosyal yoni ile ilgili
smirli sayida ¢aliyma yaymlanmistir. Bu nedenle ¢alismada, siyah cay iizerine yapilan arastirmalarin niteliksel olarak
incelenmesi amaglanmaktadir. Scopus veri tabaninda anahtar kelime “siyah ¢ay” olarak 2018 ile 2023 yillar1 arasinda
ingilizce dilinde yayinlanan 335 bilimsel makale bulunmustur. Caligmanin verileri VOSviewer 1.6.18 yazilim programi
kullanilarak analiz edilmistir. Scopus veri tabaninda yer alan aragtirmalarda ilk ii¢ sirada sirasiyla Cin (96), Amerika
Birlesik Devletleri (42) ve Hindistan (30) ‘dir. Tiirkiye ise siyah cay ile ilgili 17 makale yayinlayarak altinci sirada
yer almistir. VOSviewer analizine gore, siyah ¢ay lizerine yapilan arastirmalardaki temalar yillara gore gesitli egilimler
gostermektedir. Son i yildaki arastirmalardaki anahtar kelimeler tizerinden egilim incelenmis olup; 2020’de ¢ay i¢gme
davranisi, 2021°de antioksidan aktivite, 2022’de tiikketim ve 2023 te ise kimyasal bilesikler oldugu saptanmistir. Analizler
sonucunda, siyah cayla ilgili olusan dort kiime temasi ortaya ¢ikmistir. Bunlar; tiiketim davranisi (%40), metabolizma
(%29), antioksidanlar (%20) ve kimyasal bilesikler (%11) olarak siniflandirilmistir. Caligma, arastirmacilarin kimyasal
bilesikler ve potansiyel saglik yararlarina odaklanma egiliminde olduklarmni vurgulamaktadir. Siyah ¢ay tiiketiminin
sosyal, fen ve saglik boyutlarina iliskin bilimsel arastirmalarda sinirliliklar ve bosluklar bulunmaktadir. Cesitli
disiplinlerle isbirligiyle yiiriitiilen ¢aligmalar topluma ¢ok yonlii katkilar saglayabilicektir.

Anahtar Kelimeler: Siyah Cay, Tiiketim, Bibliyometri, Veri Gorsellestirme
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Abstract

Black tea is the most commonly consumed beverage in terms of consumption frequency and quantity in Tiirkiye, other
than water. According to the Tiirkiye Nutrition and Health Survey conducted in 2017, 89.3% of women and 92.7% of men
aged 19-64 consume black tea daily. Despite its popularity globally and in Tiirkiye, limited studies have been published
on the potential health effects, consumption pattern, nutritional value, healthy cooking methods, cultural value, etc. of
black tea. The aim of the study is to qualitatively examine research on black tea in this context. In this narrative literature
search, the keywords “black tea” were used in the Scopus database. The limitation is that articles published in journals
in the English language focused from 2018 until 2023. After the limitations, this study found 335 scientific articles. The
data were analyzed using the VOSviewer 1.6.18 software program. According to the Scopus database, China (96), the
United States (42), and India (30) were the top three countries that published scientific research, while Tiirkiye was the
sixth, with 17 articles published. Using the VOSviewer analysis, research on black tea shows various trends by year. The
research keywords trends in the last three years are drinking black tea behavior in 2020, followed by antioxidant activity
in 2021, consumption in 2022, and 2023, which are the chemical compounds in black tea. The four cluster themes on
black tea were classified into tea consumption behavior (40%), metabolism (29%), antioxidants (20%), and chemical
compounds (11%). The study highlights the tendency of researchers to focus on specific chemical compounds and the
potential health benefits of black tea. There are also limitations and gaps in scientific research on black tea consumption
and its social, science and health dimensions. Studies carried out in a multi-scientific collaboration can provide a multi-
faceted contribution to society.

Keywords: Black Tea, Consumption, Bibliometric, Data Visualization
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Ozet

Ulkemiz, diinya cay iiretiminde ve tiiketiminde énemli bir konuma sahiptir. Cay iiretiminde diinyada 4. sirada ve kisi
basi cay tiiketiminde diinya da 1. sirada yer almaktadir. Cay, sadece bir igecek olarak degil, ayn1 zamanda kiiltiirel ve
sosyal bir faaliyet olarak da degerlendirilir. Kiiltiirel ve sosyal faaliyetlere 6rnek vermek gerekirse ¢ayin sarkilarda,
dizilerde, tiyatro vb. alanlarinda ele alindig1 goriilmektedir. Ulkemiz de cay endiistrisinde markalasma potansiyeli,
iilkenin ¢ay iretimindeki onemli konumu ve ¢ay tiiketiminin yaygimligiyla desteklenmektedir. Son yillarda kiiresel
rekabetin artmasiyla birlikte ¢ay endiistrisi markalagsma konusunda yeni ve daha stratejik bir yaklagim belirleme yoluna
gitmigtir. Bu ¢alismada, Ulkemiz ‘deki cay sektdriinde markalasmanin énemi ve etkisi incelenmistir. Markalasma
stirecinin agamalari detayli bir sekilde ele alind1 ve ¢ay endiistrisinde basarili markalasma stratejileri tizerine odaklanild.
Bunun i¢in sektérdeki kamu ve 6zel sektor (Lipton ve Dogus) markalarimin stratejileri incelendi ve tiiketiciler tizerindeki
etkileri dokiiman analizi ve anket yontemi ile degerlendirildi. Calismanin bulgular1, markalagmanin tiiketiciler tizerinde
olumlu bir etki gosterdigini ortaya koymustur. Rekabet ortamindaki ¢ay sektorii, markalasmanin 6nemini giderek daha
fazla kavramis ve gelecekte marka tercihinde yenilik olusturma olgusunu desteklemistir. Tiirkiye>deki ¢ay endiistrisinde
markalagma, sektoriin gelecegi ve rekabet giicii agisindan kritik bir rol oynamaktadir. Bu ¢aligmanin sonuglarina
dayanarak, ¢ay sektoriinde markalasmanin neminin ve etkisinin farkinda olan isletmelerin daha rekabetgi olacag:
ve tiiketiciler lizerinde daha fazla etki yaratacagi sonucuna varilmistir. Bu nedenle, yeni ve giincel reklam algilarina
uygun sekilde ¢ay sektoriiniin marka olusturmada dikkat ¢ekici obje ve vizyon iizerinde ilerleme ihtiyact dogmustur. Bu
ihtiyag dogrultusunda tiiketiciye deger katan hikayeler anlatma stratejisi gelistirildi. Ozellikle cay tiiketiminde kisitl bir
kullanim sunan genglerin ilgisini ¢gekecek markalar ve bu markalarin reklam anlayisi izerinde ¢aligilmasi gerekmektedir.

Anahtar Kelimeler: Cay, Markalagsma, Rekabet, Pazarlama
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Abstract

Our country holds an important position in the world in terms of tea production and consumption. It ranks 4th in tea
production worldwide and 1st in per capita tea consumption. Tea is not only considered as a beverage but also as a
cultural and social activity. Cultural and social activities such as songs, TV series, theater, etc., often feature tea. The
branding potential in the tea industry in our country is supported by the country’s significant position in tea production
and the widespread consumption of tea. In recent years, with the increase in global competition, the tea industry has
adopted a new and more strategic approach to branding. This study examines the importance and impact of branding
in the tea sector in our country. The stages of the branding process were examined in detail, and successful branding
strategies in the tea industry were focused on. For this purpose, the strategies of both public and private sector brands
(Lipton and Dogus) in the sector were examined, and their effects on consumers were evaluated through document
analysis and survey methods. The findings of the study indicate that branding has a positive impact on consumers. The
tea sector in the competitive environment has increasingly recognized the importance of branding and has supported
the phenomenon of creating innovation in brand preferences in the future. Branding in the tea industry in Tiirkiye plays
a critical role in the future and competitiveness of the sector. Based on the results of this study, it is concluded that
businesses aware of the importance and impact of branding in the tea sector will be more competitive and have a greater
impact on consumers. Therefore, there is a need to progress towards striking objects and visions in line with new and
current advertising perceptions in branding the tea sector. A storytelling strategy that adds value to the consumer has
been developed in line with this need. Especially, brands that appeal to young people with limited consumption in tea
consumption and the advertising approach of these brands need to be worked on.

Keywords: Tea, Branding, Competition, Marketing
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Ozet

Cay M.O Cin’de kesfedilip ilag olarak kullanilmigtir. Osmanli devleti ise gay1 1900’11 yillarda kesfetmis ve ithal etmistir.
Tirkiye’de cay tiretimi igin 1924 yilinda bir yasa ¢ikarilmis, 1930 yilinda ¢aymn babasi olarak bilinen Zihni Derin
tarafindan ¢ay tohumlar1 Batum’dan getirilmistir. Cay iiretimi yapilabilmesi i¢in uygun iklim ve toprak kosullarina sahip
olan Rize pilot bolge olarak secilmis ve ilk ¢cay Rize’ye dikilmistir. Caydan 6nce ge¢im kaynagi tarim ve hayvancilik olan
yorede zamanla ¢ogalan ¢ay iiretimi ile ilk fabrika Rize merkezde Zihni Derin’in ad1 ile kurulmustur. Kendilerine has bir
kiiltiire sahip yore halki ¢ay {iriinii ile birlikte kiiltiir yapisinda da degisimlere ugramistir. Bu degisim 1990 yillarda ¢ay
tretimi yapilan yerlerde ¢ayim hasat edilmesi, islenmesi, demlenmesi ve sunumunu anlatan turlar diizenlenerek yerli ve
yabanci turistlerin ilgilerini Rize’ye ¢evirmis ve bolgenin dogasi, tarihi, kiiltiirii, spor turizmi, termal turizmi, ki sporlar1
turizmi, dageilik, kus gozlemciligi, doga fotografeiligi, gastronomik gesitliligi, yore insanlarmin misafirperverligi
turistleri cezbetmistir. Cay turizmine artan ilgi hem yore ekonomisine hem de iilke ekonomisine katki saglamakta, yore
halkinin, kalkinmasina kirsal kalkinmaya katkida bulunmakta ve istihdam yaratmaktadir Yillar i¢erisinde ¢ay turizmine
yonelik festivaller, etkinlikler, ¢ayla ilgili projeler yapilmis, ulusal ve uluslararasi paydaslarla farkindalik yaratilip yeni
caligmalar yiriitiilmiistiir. Rize bélgesinde ¢ay 6nemli bir potansiyele sahiptir. Bu ¢aligmadan elde edilecek verilerle; ¢ay
tirtinliniin turizm agisindan degerlendirilmesi, bolge ekonomisine, kalkinmasina nasil katki saglayacagi, cay tireticileri,
konaklama isletmeleri, restoranlarin bolgenin tanitimina ve marka degerinin artmasina ne gibi katkilar1 oldugu ve ¢ay
turizminin sitirdiirilebilirligi arastirilacaktir. Cay destinasyonunun ¢ekiciligi arttirilarak ¢ay turizmi imajinin biiyiyiip
gelistirilmesi ve boylece yore halkinin yasam kalitesinin yiikseltilmesine 6nemli katkilar saglanacaktir.
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Abstract

Tea was discovered in BC China and used as medicine. The Ottoman Empire discovered and imported tea in the 1900s.
A law was passed in 1924 for tea production in Tiirkiye and tea seeds were brought from Batumi by Zihni Derin, known
as the father of tea, in 1930. Rize, which has suitable climate and soil conditions for tea production, was selected as a
pilot region and the first tea was planted in Rize. The first factory was established in the centre of Rize with the name of
Zihni Derin with tea production, which increased over time in the region, whose livelihood before tea was agriculture
and animal husbandry. The local people, who have a unique culture, have undergone changes in their cultural structure
with the tea product. This change has turned the attention of local and foreign tourists to Rize by organising tours
explaining the harvesting, processing, brewing and presentation of tea in places where tea is produced in the 1990s, and
the nature, history, culture, sports tourism, thermal tourism, winter sports tourism, mountaineering, bird watching, nature
photography, gastronomic diversity, hospitality of local people have attracted tourists. Increasing interest in tea tourism
contributes to both the local economy and the national economy, contributes to the development of the local people,
contributes to rural development and creates employment. Over the years, festivals, events, tea-related projects have
been carried out for tea tourism, awareness has been raised with national and international stakeholders and new studies
have been carried out. Tea has an important potential in the Rize region. With the data to be obtained from this study; the
evaluation of the tea product in terms of tourism, how it will contribute to the economy and development of the region,
how tea producers, accommodation businesses, restaurants contribute to the promotion and brand value of the region and
the sustainability of tea tourism will be investigated. By increasing the attractiveness of the tea destination, significant
contributions will be made to the growth and development of the tea tourism image and thus to the improvement of the
quality of life of the local people.

Keywords: Tea, Tea Tourism, Experience Tourism, Rize
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Ozet

Her gegen giin artis gosteren turizm faaliyetleri, ekonomik getirilerinin yani sira iilke ve bolgelerin tanitilmasina, yerel
uriinlerin pazarlanmasina ve kent markasinin olusumuna katki saglamaktadir. Turizm potansiyeli olan destinasyonlar
degisen miisteri, istek ve beklentileri neticesinde iirlin ve hizmet gesitliliklerini artirma yoluna gitmektedir. Bolgesinde
ve yoresinde turizm pastasindan daha fazla pay elde etmek isteyen turizm merkezleri farkli turizm tiirlerinin 6ne ¢ikmasi
i¢cin ¢aba gostermektedir. Bir sehrin yoresel iriinlerinin, pazarlama stratejilerinin ve alternatif turizm ¢esitlerinin
artirilmasi da turizm faaliyetlerine canlilik kazandirmaktadir. Cay tarimmin 6n plana ¢iktigi turizm kentlerinin iriin ve
hizmetlerini sunma asamasinda, 6zellikle son yillarda “gay turizmi” faaliyetleri gelisim gostermektedir. Cayin, ticari
bir tiriin olmasinin yani sira farkli etkinlikler kapsaminda turistik bir iirline doniismesi sonucu ortaya ¢ikan ¢ay turizmi,
farkli deneyimler arayan, tarim, kirsal ve turizm olgularini bir arada degerlendirmek isteyen yerli ve yabanci ziyaretgiler
i¢in farkli segenekler sunabilmektedir. Caligma kapsaminda gay bitkisi diinya genelinde ve Tiirkiye 6zelinde alternatif
turizm agisindan degerlendirilmektedir. Nitel arastirmanin kullanildigi ¢alismada literatiir taramasi veri toplama yontemi
tercih edilmistir. Ozel bir konuyla ilgili derinlemesine bilgi sahibi olmanin amaglandig1 arastirmada cay turizmine iligkin
kaynaklar tespit edilmis, konu ile ilgili mevcut aragtirmalarin bilgileri incelenerek veriler elde edilmistir. Caligmada cay
bitkisi hakkinda bilgi verilerek ¢ayin tarihsel seriiveni, iilkelerde tiiketilen ¢ay tiirleri, cay temali hediyelik esyalar, diinya
tizerindeki ¢ay rotalari ve turlari degerlendirilmis, ¢ay tariminin turizm faaliyetine olan katkisi incelenmistir. Caligma
neticesinde; ¢ay turizmi agisindan yiiksek potansiyele sahip olan destinasyonlarda ¢ay yapragi toplama, ¢ay evleri ve
cay miizesi ziyaretleri, hediyelik esya aligverisi, ¢cay fabrikasi gezileri, cay festivalleri gibi etkinliklerin ziyaretgilere
sunuldugu tespit edilmis, alternatif turizm tiirleri arasinda yer alan ¢ay turizminin ve ilgili faaliyetlerin son yillarda
diinyada ve Tirkiye’de tur programlarinda yer aldig1 belirlenmistir.
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Abstract

Tourism activities, which are increasing day by day, contribute to the promotion of countries and regions, the marketing
of local products, and the creation of the city brand, in addition to their economic returns. Destinations with tourism
potential are seeking to increase the diversity of their products and services in response to changing customer demands
and expectations. Tourism centers that want a bigger slice of the tourism pie in their region and area are making efforts
to bring different types of tourism to the fore. Increasing a city’s local products, marketing strategies and alternative
types of tourism also revitalizes tourism activity. “Tea tourism” activities have developed, especially in recent years, at
the stage of offering the products and services of tourist towns where tea growing is at the forefront. Tea tourism, which
has emerged as a result of the transformation of tea into a tourist product within the framework of various activities, as
well as being a commercial product, can offer different options for local and foreign visitors who are looking for different
experiences and want to evaluate agricultural, rural and tourist phenomena together. The study will evaluate the tea
plantation in terms of alternative tourism worldwide specifically in Tiirkiye. In the study where qualitative research was
used, the preferred data collection method was literature review. The research, designed to provide in-depth information
on a specific topic, identified resources related to tea tourism and gathered data by examining information from existing
research on the subject. The study provided information on the tea plant, the historical adventure of tea, the types of
tea consumed in the countries, tea-themed souvenirs, tea routes and tours around the world, and the contribution of
tea growing to tourism activities. The study found that in destinations with high potential for tea tourism, visitors are
offered activities such as collecting tea leaves, visiting tea houses and tea museums, buying souvenirs, visiting tea
factories, and attending tea festivals, and it has been found that tea tourism and related activities, which are among the
alternative types of tourism, have been included in tour programmes in the world and in Tiirkiye in recent years.

Keywords: Alternative Tourism, Tea, Agriculture
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Ozet

Recep Tayyip Erdogan Universitesi Cay Ihtisaslasma Koordinatorliigii tarafindan desteklenen bu calismada cay
tretimindeki mevcut uygulamalar ve mekanizasyon ihtiyaglar1 dikkate alinarak, mevcut ¢ay bahgelerinde kullanilan
farkli mekanizasyon araglarinin performanslarinin belirlenmesi ve kullanim imkanlarinin arastirilmasi amaglanmistir.
Rize ili lyidere ilgesi Kosklii Koyii Vasanda mevkiinde Pilaki Park tesisleri yaninda bulunan ¢ay deneme bahgesinde
uygulama yapilmistir. Calisma cay yetistiriciliginde mekanizasyon uygulamalarina yonelik gergeklestirilmis olup;
faaliyetlerin degerlendirilmesi ve tecriibe paylasimi, budama isleminde makine performanslarinin belirlenmesi, hasat
isleminde makine performanslarinin belirlenmesi, giibreleme isleminde makine performanslarinin belirlenmesi, toprak
isleme, ¢apalama islemlerinde makine performanslarinin belirlenmesi, ¢ay tarimu ile ilgili makine parkinin olusturulmasi
ve yeni makinelerin gelistirilmesine yonelik isbirliklerinin arastirilmasi olmak tizere 7 farkl: is paketinde yuriitiilmiistiir.
Ureticilerin ¢ayda tarimsal mekanizasyon goriislerinin alinmasi amaciyla Cay Isletmeleri Genel Miidiirliigii (CAYKUR)
ile birlikte Rize, Trabzon ve Artvin illerindeki toplam 19 adet ¢ay fabrikasi bolgesindeki 254 adet iretici ile anket
calismast yapilmis ve veriler incelenmistir. Ozellikle gay miistahsilinin (gay iireticisi) gayda kiiltiirel uygulamalara
yonelik (toprak isleme ve ¢apalama, budama, giibreleme vb.) 6zellesmis ve yoreye uygun taginabilir mekanik ekipmanlar
ile ilgili ihtiyaglara yonelik uygulamali toplumsal katki saglayacak ¢oziimler ortaya konulmaya calisilmistir. Bu
sayede ¢ay bahgelerinin budanarak diizenlenmesi, ¢ay bahgelerinde toprak isleme, yabanci ot kontrolii ve giibreleme
uygulamalarinda yeni gelistirilen mekanik aletlerin kullanimmin yayginlastirilmas: saglanmistir. Bu sayede c¢ay
bahgelerindeki bakim iglemleri Proje paydasi CAYKUR, Cay Arastirma ve Uygulama Merkezi (CAYMER) ve bolge
ziraat odalar1 ile 6zel sektor firmalartyla birlikte 200 ¢ay ireticisinin katilimi ile bolgede iscilik maliyetlerini azaltic
¢evre dostu elektrikli hasat ekipmanlarinin kullanimi ile ekonomik ve daha kisa siirede is verimi yiiksek ¢ay bahgelerinde
uygulamali hasat egitimleri gergeklestirilmistir. Cay fireticilerinin yetistiricilikteki mekanizasyon ihtiyacina yonelik
uzman proje ekibi tarafindan sunulan ¢6ziim Onerileri de tiretici tarafindan bolgede uygulanmaya baslanmstir.

Anahtar Kelimeler: Cay, Mekanizasyon, Budama, Hasat, Toprak Isleme

76



 —

~

RECEF TAYYIF
ERDOGARN

National Tea Congress / 21-23 May 2024

Determination and Development of The Current
Situation in Tea Cultivation Mechanization
Applications

Mustafa AKBULUT '?*, Keziban YAZICI >3, Mehmet TOPAKCI “, Murad CANAKCI ¢, Mete AVCI >°,
Ali Pasa HEKIMOGLU 2, Yasemin YAVUZ ABANOZ 2, Nergiz Dila SENOL OZDOGAN 2,
Ayten NAMLI ¢, Muhittin Onur AKCA ¢, Mehmet Zahit AYDIN !, Nalan BAKOGLU !,

Burcu GOKSU KARAOGLU !, Zeki KARAOGLU 7, Uzeyir TEKESIN 7, Ayhan HAZNEDAR 7,
Atilla POLAT’, Teoman KUCUKMUSTAFA 3, Muhammet COMOGLUS, Ayfer KIYAKS,

Selcuk AZMAN 8, Sedat SARAL °, Fikret VAYIC '°, Turgut KELES?, Suleyman GEZMIS "

'Recep Tayyip Erdogan University, Faculty of Agriculture, Department of Horticulture, Rize, Tiirkiye

2 Recep Tayyip Erdogan University, Tea Specialization Coordinatorship, Rize Tiirkiye

3Recep Tayyip Erdogan University, Tea and Tea Products Application and Research Center, Rize, Tirkiye

4 Akdeniz University, Faculty of Agriculture, Department of Agricultural Machinery and Technology Engineering,
Antalya, Tiirkiye

3 Recep Tayyip Erdogan University, Faculty of Engineering and Architecture, Department of Mechanical Engineering,
Rize, Tirkiye

¢ Ankara University, Faculty of Agriculture, Department of Soil science and Plant Nutrition, Ankara, Tiirkiye

"General Directorate of Tea Enterprises, Rize, Tirkiye

8 Tea Research and Application Center (CAYMER), Rize, Tiirkiye

° Republic of Tiirkiye Ministry of Agriculture And Forestry, Of District Directorate, Trabzon, Tirkiye

10 Republic of Tiirkiye Ministry of Agriculture And Forestry, Hopa District Directorate, Artvin, Tiirkiye

! Gezmis Cay, 1.C., Rize, Tiirkiye

* Corresponding Author’s E-mail: mustafa.akbulut@erdogan.edu.tr

Abstract

In this study, supported by Recep Tayyip Erdogan University Tea Specialization Coordination, it was aimed to determine
the performance of different mechanization tools used in existing tea gardens and investigate the possibilities of use,
taking into account the current applications and mechanization needs in tea production. The application was made in
the tea experiment garden located next to the Pilaki Park facilities in Vasanda Village of Kosklii, Iyidere district, Rize
province. The study was conducted for mechanization applications in tea cultivation and; evaluation of activities and
sharing of experience, determination of machine performances in pruning, determination of machine performances in
harvesting, determination of machine performances in fertilization, determination of machine performances in tillage,
hoeing operations, creation of a machine park related to tea farming and research of collaborations for the development
of new machines were carried out in 7 different work packages. A survey study was conducted with 254 producers in
a total of 19 tea factory regions in Rize, Trabzon and Artvin provinces together with the General Directorate of Tea
Enterprises (CAYKUR) in order to obtain producers’ views on agricultural mechanization in tea, and the data were
examined. Especially for the cultural applications of tea preparation (tea producer) in tea (tillage and hoeing, pruning,
fertilizing, etc.) it has been tried to put forward solutions that will provide practical social contribution to the needs
related to portable mechanical equipment that are specialized and suitable for the region. In this way, the arrangement of
tea gardens by pruning, the widespread use of newly developed mechanical tools in tillage, weed control and fertilization
applications in tea gardens has been ensured. In this way, maintenance operations in tea gardens Practical harvesting
trainings were carried out in tea gardens with the use of environmentally friendly electric harvesting equipment that
reduces labor costs in the region with the participation of project stakeholder CAYKUR, Tea Research and Application
Center (CAYMER) and 200 tea producers together with regional agricultural chambers and private sector companies.
The solution proposals presented by the expert project team for the mechanization needs of tea producers in cultivation
have also been implemented by the producer in the region.
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Ozet

Tirkiye, diinyanmn en biiyiik bes ¢ay iireten iilkesinden biridir. Bununla birlikte, kisi basimna tiketilen ¢ay miktar
agisindan diinyada ilk sirada yer almasi, ¢ay tarimina verilen onemini gostermektedir. Ayn1 zamanda bu durum ¢ay
tarmmnin sitirdiiriilebilir olmasi gerekliligini ortaya koymaktadir. Bir icecekten ¢ok daha fazla anlam ifade eden ¢ayn,
gelecegin biiyiikleri olan ilkokul 6grencilerinin géziinden ele alinmasi 6nemlidir. Bu ¢aligmada, ilkokul 3. ve 4. simif
ogrencilerinin ¢aya yonelik bilgi ve farkindaliklarinin gelistirilmesi amaglanmistir. Caligma, 33 Gglincii sinif 6grencisi
ve 25 dordiincti sinif 6grencisi olmak iizere toplam 58 ilkokul 6grencisi ile yiiriitilmiistiir. Tek grup 6n test son test
modeli ile gerceklestirilen bu ¢alismada, 6grencilere on test uygulanmis, sonrasinda arastirmacilar tarafindan hazirlanan
¢ay masali okunmus, ardindan son test uygulamalar1 gerceklestirilmistir. Calismanin ilk asamasinda 6grencilere,
giinlik cay tiiketim miktarlari, kendilerine ait ¢ay bahgelerinin olup olmadigi, c¢ay:1 toplama yontemleri ile ilgili
sorular sorulmustur. Arastirmanin devaminda, dgrencilerden cay ile ilgili akillarina gelen ilk bes kelimeyi, ¢ayin bu
topraklara kim tarafindan getirildigi, cayin hasat sayis1 ve cay tiirlerini ifade etmeleri istenmistir. Sonrasinda dgrencilere
aragtirmacilar tarafindan gelistirilen ‘Bir Avu¢ Caya Inang’ isimli cay masali okunmustur. Masalin ardindan son test
uygulanmustir. Calismada ortaya ¢ikan veriler, frekans analizi ve betimsel analiz kullanilarak analiz edilmistir. Buna
gore, ¢ay denilince 6grencilerin akillarina gelen ilk bes kelime sorusu incelendiginde, 6grencilerin 6n testte ¢ay1 daha
¢ok Rize, igecek, Cayeli, ¢ay bardag, seker gibi kelimelerle, son testte ise ¢ay bardagi, caydanlik, ¢ay makasi, ¢aylik
ve Rize kelimeleri iliskilendirdikleri belirlenmistir. Caym bu topraklara kim tarafindan getirildigi sorusuna 6grenciler
6n testte cogunlukla bilmiyorum seklinde cevap verirlerken, son testte bu durum olumlu yonde degismistir. Ogrenciler
cayin yilda kag¢ kez hasat edildigi ile ilgili soruyu on teste birgok farkli segenek iizerinden yanitlarken, son testte daha
spesifik ve dogru yanitlamiglardir. Bu bulgular degerlendirildiginde, erken yasta baglanan egitimin her alanda oldugu
gibi ¢ayin strdiriilebilirligi agisindan da 6nemli oldugu sonuca varilabilir. Aragtirma kapsaminda gelistirilen masalin,
ogrencilerin bilgi ve farkindaliklarini arttirdig1 séylenebilir. Hedef kitlenin yasi geregi arastirmadaki masalin igerigi sade
ve arastirmadaki soru sayis1 miimkiin oldugunca az tutulmustur. Bu aragtirmanin daha detayli bir icerige sahip masalla,
farkli sorular eklenerek diger yas gruplari igin de uygulanmasi onerilebilir.

Anahtar Kelimeler: Cay, Cayin Siirdiiriilebilirligi, Ilkokul, Masal

78



 —

~

RECEF TAYYIF
ERDOGARM

National Tea Congress / 21-23 May 2024

Sustainability of Tea: The Case of a Tea Fairytale

Esma Nur YUCEL', Fatmanur BAHADIR?, Ayse AY TAR*

! Recep Tayyip Erdogan University, Faculty of Education, Department of Primary Education, Rize, Tiirkiye

2 Recep Tayyip Erdogan University, Faculty of Education, Department of Turkish and Social Sciences Education,
Rize, Tirkiye

3 Recep Tayyip Erdogan University, Faculty of Education, Department of Mathematics and Science Education,
Rize, Tiirkiye

" Corresponding Author’s E-mail: ayse.aytar@erdogan.edu.tr

Abstract

Tiirkiye is one of the five largest tea producing countries in the world. However, the fact that it ranks first in the world
in terms of the amount of tea consumed per capita shows the importance given to tea farming. At the same time, this
situation reveals the need for tea farming to be sustainable. It is essential that tea, which means much more than just a
beverage, is handled through the eyes of primary school students, who are the adults of the future. In this study, it was
targeted to improve the knowledge and awareness of 3rd and 4th grade primary school students about tea. The study was
conducted with a total of 58 primary school students, including 33 third grade students and 25 fourth grade students.
In this study, which was carried out with a single group pre-test post-test model, a pre-test was applied to the students,
then the tea fairytale designed by the researchers was read, and then post-tests were carried out. In the first stage of the
study, students were asked questions about their daily tea consumption, whether they had their own tea gardens, and tea
collection methods. In the following part of the study, students were required to express the first five words that came
to their minds about tea, who brought tea to these lands, the number of tea harvests and the types of tea. Afterwards, the
students were read the tea fairytale titled “Faith in a Handful of Tea” designed by the researchers. Then post-test was
administered to the students. The data collected in the study were analyzed using frequency analysis and descriptive
analysis. Accordingly, it was determined that students associated tea with words such as Rize, drink, Cayeli, tea glass,
sugar in the pre-test, and tea glass, teapot, tea scissors, teahouse and Rize in the post-test. When asked by whom tea was
brought to these lands, students mostly answered “I don’t know” in the pre-test, while this situation changed positively
in the post-test. While the students answered the question about how many times a year tea is harvested through many
different options in the pre-test, they answered more specifically and correctly in the post-test. When these findings are
evaluated, it can be concluded that education that starts at an early age is important for the sustainability of tea as in every
discipline. It can be said that the fairy tale that has been implemented within the scope of the research has increased the
knowledge and awareness of the students. Due to the age of the target group, the content of the tale in the research was
kept simple and the number of questions in the research was limited as much as possible. It may be recommended that
this research be applied for other age groups by adding a fairy tale with a more detailed content and different questions.
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Ozet

Cayin saglik agisindan potansiyel faydalari, 6zellikle yesil ¢aymn antioksidan 6zellikleri ve siyah ¢aym kalp ve damar
sagligy tizerindeki olumlu etkileri literatiirde vurgulanmaktadir. Bu nedenle, ¢ay bazli yiyecek ve igecek iiriinlerinin
saglikli yasam tarzinin bir pargas: olarak popiilerlik kazandig1 sdylenebilir. Genel olarak ¢ay toplumlarda bir igecek
olarak tiiketim gostermektedir. Bu ¢aligma sonucunda ¢aymn igecek olarak tiiketilmesinin yam sira yiyeceklere de iyi
bir sekilde entegre edildigi goriilecektir. Dolayisiyla buradan hareketle bu aragtirmada, yesil ¢ay pudrasi ve siyah ¢aym
farkli yiyecek iiriinlerine entegre edilerek yeni iriinlerin gelistirilmesi amaglanmustir. Yesil cay pudrali cheesecake, yesil
cay pudrali kurabiye, siyah ¢ayli kek ve yesil ¢cay pudrali siitlag olmak {izere dort farkli iiriin tiretilmistir. Bu tiriinlerin
gelistirilmesi ve tatlar1 hakkinda geri bildirimler alinmistir.

Yesil Cay Pudrali Cheesecake igin yapilan degerlendirmelerde, tiriiniin tadinda buruk bir ¢ay lezzetinin baskin oldugu ve
¢ay pudras1 miktarinin azaltilmasi 6nerilmistir. Bu nedenle gelecekte iirlin gelistirme siirecinde yesil ¢ayin ekstraktinimn
kullanilmasi veya demlenerek elde edilen ¢ayin 6ziiniin iiriine entegre edilmesi 6nerilmistir. Yesil Cay Pudrali Kurabiye
ise genel olarak olumlu degerlendirmeler almistir. Ancak, {irliniin yapisinda daha fazla ¢ay tadi istenmedigi belirtilmistir.
Bu nedenle gelecekte bu iiriinde de ¢ay pudrasi miktarinin azaltilmasi veya ¢ayin 6ziiniin kullanilmasi diisiiniilmektedir.
Siyah Cayli Kek ve Yesil Cay Pudrali Siitlag ise tadim sonrasi olumlu degerlendirmeler almistir. Ancak, triinlerin
yapisinda daha fazla gay lezzeti istendigi belirtilmistir. Bu nedenle gelecekte bu iiriinlerde ¢ay miktarinin artirilmasi veya
¢ayn Oziinlin daha yogun bir sekilde kullanilmasi diisiiniilmektedir. Sonug olarak, ¢ayin farkl yiyecek iiriinlerine entegre
edilerek yeni lezzet alternatiflerinin sunulmasi ¢ayin gelecegi i¢in 6nem arz etmektedir. Geri bildirimler dogrultusunda
gelecekte iiriin gelistirme siirecinde ¢ayin miktar1 ve kullanimi {izerine daha detayli ¢aligmalar yapilarak daha tatmin
edici {irtinlerin elde edilecegi 6ngoriilmektedir.
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Abstract

The potential health benefits of tea, especially the antioxidant properties of green tea and the positive effects of black
tea on cardiovascular health, are emphasized in the literature. Therefore, it can be said that tea-based food and beverage
products are gaining popularity as part of a healthy lifestyle. In general, tea is consumed as a beverage in societies.
As a result of this study, it will be seen that tea is well integrated into foods as well as being consumed as a beverage.
Therefore, in this study, it was aimed to develop new products by integrating green tea powder and black tea into
different food products. Four different products were produced: green tea powdered cheesecake, green tea powdered
cookies, black tea cake and green tea powdered rice pudding. Feedback was received on the development and taste of
these products.

In the evaluations made for the Green Tea Powdered Cheesecake, it was found that the taste of the product was dominated
by an astringent tea flavor and it was suggested to reduce the amount of tea powder. For this reason, it was suggested
to use the extract of green tea in the future product development process or to integrate the extract of tea obtained by
brewing into the product. Green Tea Powdered Cookies received generally positive evaluations. However, it was stated
that more tea flavor was not desired in the structure of the product. For this reason, it is planned to reduce the amount
of tea powder or use tea extract in this product in the future. Black Tea Cake and Green Tea Powdered Rice Pudding
received positive evaluations after tasting. However, it was stated that more tea flavor was desired in the structure of the
products. Therefore, it is considered to increase the amount of tea in these products or to use tea extract more intensively
in the future. As a result, it is important for the future of tea to offer new flavor alternatives by integrating tea into different
food products. In line with the feedback, it is foreseen that more satisfying products will be obtained by conducting more
detailed studies on the amount and use of tea in the product development process in the future.

Keywords: Black Tea, Green Tea, Tea Foods, Tea Powder
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Ozet

Cay bitkisinin golgeleme yontemiyle yetistirilmesi, ¢ay tariminda kaliteyi artirmak i¢in 6nemli bir uygulamadir. Bu
yontem, bitkinin fotosentez siirecini etkileyerek yapraklarm bityiimesini ve gelisimini etkiler. Arastirmalar, gélgelemenin
¢ay yapraklarinda gesitli degisikliklere neden oldugunu gostermektedir. Golgeleme yapraklarin kalinligini azaltirken,
klorofil miktarini artirir ve SPAD (Portatif klorofil Olgiim Cihaz1) degerlerini yiikseltir. Ancak, golgeleme uygulanan
bitkilerde siirgiin taze ve kuru agirliklarinin azaldig1 ve kuru madde yiizdesinin diistiigii belirlenmistir, bu ¢ay verimini
olumsuz etkiler. Bununla birlikte, golgeleme ¢ay bitkisinin fenotipik 6zelliklerini degistirir. Ozellikle, yaz aylarinda
uygulanan ¢ift katmanl golgelendirme aglari, cay kalitesini artirir. Siyah, mavi ve kirmiz1 golgelik aglar, bitki biiyiime
indeksi, fotosentez hiz1 ve stomatal iletkenlik artisina yol agar ve yaz sicakligini azaltirken kigin soguk hasarmi en
aza indirir. Farkli golgeliklerin kullanimi, ¢ay yapraklarinin kimyasal bilesimini degistirir, 6zellikle kirmiz1 golgelikler,
L-teanin ve serbest amino asitlerin igerigini artirarak yesil ¢ayin kalitesini artirir. Golgeleme yogunlugunun artmast,
¢ay yapraklarinda klorofil ve karotenoid igeriginde artisa neden olurken, bu da yesil ¢ayin kalitesini artirir. Golgeleme,
cay iiretiminde 6nemli bir adimdir. Ozellikle yesil caym islenmesinde kullanilan bu yéntem, ¢ay yapraklarinin golge
altinda yetistirilmesini igerir. Bu siirecte, ¢ay yapraklarmim kimyasal bilesimi degisir. Golgeleme, 6zellikle katesinlerin
miktarini azaltarak ¢aymn aciligini diisiiriir. Bu sayede, ¢ayin daha yumusak bir tat profili elde edilir. Ancak, katesinlerin
asir1 diismesi ¢ayin antioksidan ozelliklerini azaltabilir, bu nedenle ISO (Uluslararas1 Standart Organizasyonu), yesil
¢ayn katesin igerigi i¢in bir alt sinir belirlemistir. Gélgelemenin olumlu etkilerinden biri, 6zellikle theanine miktarinin
artmasidir. Clinkii theanine, ¢ayin karakteristik tat ve aromasini olusturan énemli bir bilesendir. Bu nedenle, golgeleme
islemi, cayin lezzet profilini zenginlestirir ve daha tatmin edici bir icim deneyimi sunar. Tiirk ¢ay sektoriiniin potansiyeli
g6z Oniinde bulundurularak, cay bitkisinde golgelendirme uygulamalarimin ¢ay kalitesini artirmasi i¢in bilimsel
caligmalarla yayginlastirilmasi gerekmektedir. Golgelendirme, Tiirk ¢ayinin uluslararasi arenada daha rekabetci hale
gelmesine yardimet olabilecek bir uygulamadir.

Sonug: Golgeleme, ¢ay kalitesini artirmak igin 6nemli bir yontemdir. Aragtirmalar, ¢ay yapraklarinin morfolojik, fizyolojik
ve biyokimyasal Ozelliklerini degistirerek lezzet profilini iyilestirdigini gosteriyor. Bu bulgular, ¢ay endiistrisinde
stirdiiriilebilir tiretim i¢in golgeleme uygulamasinin énemli oldugunu vurgulamaktadir. Tiirk ¢ay sektdriinde golgeleme
uygulamalarinin daha yaygin hale getirilmesi, uluslararasi rekabet giiciinii artirabilir.

Anahtar Kelimeler: Golgeleme, Cay Bitkisi, Kalite Artis1, Yaprak Ozellikleri, Fenotipik Degisiklikler
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Abstract

Shading cultivation of the tea plant is an important practice in increasing the quality of tea cultivation. This method
affects the photosynthesis process of the plant, thereby influencing the growth and development of the leaves. Research
indicates that shading causes various changes in tea leaves. Shading reduces the thickness of the leaves while increasing
the amount of chlorophyll and raising SPAD (Portable Chlorophyll Measurement Device) values. However, it has been
determined that shading decreases the fresh and dry weights of shoots in shaded plants and reduces the percentage of
dry matter, which negatively affects tea yield. Nevertheless, shading alters the phenotypic characteristics of the tea plant.
Particularly, double-layer shading nets applied during the summer enhance tea quality. Black, blue, and red shading
nets lead to an increase in plant growth index, photosynthesis rate, and stomatal conductivity while reducing summer
temperatures and minimizing cold damage in winter. The use of different shading nets alters the chemical composition of
tea leaves, especially red shading nets, which increase the content of L-theanine and free amino acids, thereby enhancing
the quality of green tea. Increasing shading intensity results in an increase in chlorophyll and carotenoid content in
tea leaves, thereby improving the quality of green tea. Shading is a significant step in tea production, especially in the
processing of green tea, which involves cultivating tea leaves under shade. During this process, the chemical composition
of tea leaves changes. Shading, particularly by reducing the amount of catechins, lowers the bitterness of tea, resulting
in a smoother taste profile. However, excessive reduction of catechins may decrease the antioxidant properties of tea;
therefore, ISO (International Organization for Standardization) has set a lower limit for the catechin content of green tea.
One of the positive effects of shading is the increase in the amount of theanine, as theanine is an important compound
that contributes to the characteristic taste and aroma of tea. Therefore, the shading process enriches the flavor profile of
tea and provides a more satisfying drinking experience. Considering the potential of the Turkish tea sector, it is necessary
to popularize shading practices in tea cultivation through scientific studies to enhance tea quality. Shading can help make
Turkish tea more competitive in the international arena.

Conclusion: Shading is an important method to enhance the quality of tea cultivation. Research indicates that shading
alters the morphological, physiological, and biochemical properties of tea leaves, thereby improving the flavor profile.
These findings underscore the significance of shading practices for sustainable tea production and overall plant
health. Widening the adoption of shading techniques in the Turkish tea sector could enhance its competitiveness in the
international market.

Keywords: Shading, Tea Plant, Quality Enhancement, Leaf Characteristics, Phenotypic Alterations
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Ozet

Bu arastirma, gay tariminin dnciisii olan Rize’de ¢ay yetistiriciligi yapan halk ile yapilmasi ve katilimeilarin gogunlugunun
kendi ¢ayini topluyor olmasi 6zelliklerinden dolay:r 6nem arz etmektedir. Arastirmada, Rize’de yasayan halkin ¢ay ve
cay yetistiriciligi konusundaki goriislerinin belirlenmesi amaglanmistir. Tarama yontemi kullanilarak tasarlanan bu
arastirmaya, goniilliilik esasina dayali olarak, ¢ay tarimi ile ilgilenen, 31 kadin 19 erkek olmak iizere toplam 50 kisi
katilmistir. Arastirmanin ilk kisminda, katilimcilara, yas, cinsiyet, ¢ay tilketim aliskanliklarina yonelik (¢ay1 nasil ve ne
zaman ictikleri), sahip olduklar1 cay miktarlari, ¢ay tarimu ile ilgilenme siireleri, ¢ay1 kendilerinin toplayip toplamadiklar:
gibi demografik sorular yoneltilmistir. Tkinci kisimda ise katilimeilara cay ile ilgili akillarma gelen ilk bes kelimeyi
ifade etmeleri, ¢ay tarim ile ilgilenme sebepleri, ¢ay yetistiriciliginde kullanilan giibreler, giibreleme zamani, ¢aym
hasat sayisi, ¢aydan alinan verim, ¢ay ¢esitleri, ¢ay kalitesi ve cay1 demleme sekillerine yonelik acik uglu sorular
sorulmustur. Aragtirmadan elde edilen veriler, frekans, betimsel ve igerik analizi ile ¢oziimlenmistir. Analiz sonuglarina
gore, katilimeilarin gogunlukla gay kelimesini igecek, para, yesillik kelimeleri ile iliskilendirdikleri, ¢ay ile yan gelir elde
etmek amagla ilgilendikleri, ¢ay yetistiriciliginde kimyasal giibre tercih ettikleri ve nisan ayinda giibreleme yaptiklar
belirlenmistir. Bunun yaninda, katilimcilar son yillarda ¢aydaki verimin azalmasi, is¢ilik iicretinin artmasi ve gay
tiretimin giderek zorlagmasi gibi sorunlardan s6z etmislerdir. Katilimeilarin ¢ogunun ¢ay ¢igegini toplamadiklari ve ¢ay
¢iceginin kullanim alanlarini bilmedikleri goriilmistiir. Ayrica, katilimeilarin ¢ay tiirleri agisindan en kaliteli ¢ayin siyah
¢ay oldugunu ve ¢ay cesitleri agisindan yiiksek bir oranla siyah ¢aydan soz ettikleri bunun yaninda, yesil ¢ay, beyaz
cay, tomurcuk cay1, ada gay1 gibi ¢ay cesitlerinden de soz ettikleri ancak oolong ¢ayini tamimadiklari tespit edilmistir.
Aragtirmadan elde edilen bulgular dogrultusunda, ¢ay tarimi ile ugrasan katilimcilarimn gay ile ilgili bazi konularda bilgi
ve farkindaliklariin arttirilmasi gerektigi sonucuna ulasabilir. Bu dogrultuda ¢ay tarimi yapan kisilere ¢ayin gelecegi
i¢in diizenlenecek olan egitimlerin katilimeilar i¢in gerekli ve ilgi ¢ekici hale getirilmesi onerilebilir. Arastirma, daha gok
katilimce1 ve sorularla genisletilebilir.
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Abstract

This research is important since it is carried out with the people who grow tea in Rize, which is the pioneer of tea
agriculture, and that many of the participants collect their own tea. In this research, it is aimed to determine the people’s
view on tea and tea cultivation living in Rize. A total of 50 people, 31 women and 19 men, who are related to tea
cultivation, participated in this research, which was designed using the survey method, on a voluntary basis. In the first
part of the research, demographic questions such as age, gender, tea consumption habits (how and when they drink tea),
the amount of tea they own, the duration of their interest in tea farming, and whether they collect tea themselves were
asked to the participants. In the second part, open-ended questions were asked to the participants to express the first five
words that come to their minds about tea, the reasons for being interested in tea farming, fertilizers used in tea cultivation,
fertilization time, number of tea harvests, yield from tea, tea varieties, tea quality and tea brewing methods. The data
obtained from the research were analyzed by frequency, descriptive and content analysis. According to the results of the
analysis, it was determined that the participants mostly associated the word of tea with the words like drink, money, and
greenery, were interested in tea for the purpose of earning side income, preferred chemical fertilizers in tea cultivation
and fertilized in April. In addition, the participants mentioned problems such as the decrease in tea yield in recent years,
the increase in labor wages and the increasing difficulty of tea production. It was observed that most of the participants
did not pick tea flowers and did not know the usage areas of tea flowers. In addition, it was determined those participants
stated that black tea is the best quality tea in terms of tea types and that they mentioned black tea with a high rate in terms
of tea types, as well as green tea, white tea, bud tea, sage tea, but they did not know oolong tea. In line with the findings
of this research, it can be concluded that the knowledge and awareness of the participants engaged in tea farming on some
tea-related issues may need to be increased. In this direction, it can be suggested that the trainings to be organized for tea
farmers should be made necessary and interesting for the participants for the future of tea. The research can be expanded
with more participants and questions.

Keywords: Tea, Tea Awareness, Tea Cultivation, Rize
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Ozet

Bu ¢alisma, Rize’deki ¢ay tarimmin bolge kadinlari tizerindeki sosyo-ekonomik ve kiiltiirel etkilerini ele almaktadir.
Rize, Tiirkiye’nin Karadeniz Bélgesi’nde yer almakta ve gay tarimi uzun yillardir bu bélgenin ekonomisine ve kiiltiiriine
yon vermektedir. Rize’nin ¢ay tarimi i¢in ideal iklimi, bolgeyi Tiirkiye’nin en onemli ¢ay iiretim merkezi haline
getirmistir. Caydan once yorede ge¢im imkanlari oldukga kisitli idi. Yetistirilen musir ailenin 3-4 aylik ekmek ihtiyacini
karsilayabildiginden ve fasulye, kara lahana gibi gidalar da aile ge¢imi i¢in yeterli olmadigindan erkekler gurbete gitmek
zorundaydi. Esi gurbete giden kadin kdyilinde yapilmasi gereken tiim isleri kendisi yapmaya ¢alistigindan, yoredeki
tiim isler kadinlarin yapabilecegi isler haline gelmistir. Yorede yapilan isler olarak; kiglik odun kesilmesi ve taginmas,
hayvan beslenmesi i¢in hayvan yemi olusturulmasi, hayvan giibresinin bahgelere taginmasi ve dagitilmasi vb. sayilabilir.
Rize kadini biitiin bunlar1 yapmaya calisirken ¢ayin bolgeye gelmesi ile birlikte gurbetteki esi de bolgeye geri dondi
ama bu durum Rize kadinini ¢ok da rahatlatmadi. Ciinkii erkekler ¢ay fabrikalarinda ¢aligmaya basladiklarindan daha
once kadinlar1 yaptig1 islere katki sunamadiklari gibi fabrika ¢aligmasiyla ayni donemde yapilan ¢ay toplama isi de
kadinlara kalmistir. Bazi kdylerde hi¢ ¢aligmayan ama her giin takim elbisesini giyip kravat takan ve diizenli olarak sehre
inen bir insan tipi ortaya ¢ikabilmistir. Cay tarimi, diger tarim faaliyetlerine gore daha fazla ekonomik firsat sunmus
ve Rize kadininin da giinliikk yasammin merkezine yerlesmistir. 20. yiizyilin ortalarindan itibaren ¢ay tarimi, Rize’nin
ana gecim kaynagi olarak 6n plana ¢ikmis ve kadmlarin ¢aligma yagsamina katilimini artirmustir. Kadinlar, ¢ay tarimimin
her asamasinda etkin rol oynamakta ve Ozellikle hasat donemlerinde yogun g¢alisma saatleri gecirmektedirler. Cay
tiriiniiniin beklemeye tahammiiliiniin olmamasi sebebiyle her tiirlii hava kosulunda bahgeden hasat edilmesi gereklidir.
Cay hasadi genelde kadilarin yaptig1 bir is oldugundan, siirekli yagmurlu havalarda ¢ay bahg¢esinde bulunmak zorunda
kaldiklar1 i¢in Rize kadininda pek ¢ok hastaliklar ¢ikmistir. Kadinlarin gay toplama ve isleme faaliyetleri, sosyal aglarin
olusmasina ve dayanismanin giiglenmesine katkida bulmaktadir. Rize’de gay tariminin etkileri yalnizca ekonomik degil,
ayn1 zamanda sosyal ve kiiltiirel boyutlarda da hissedilir. Sonug olarak, Rize’deki ¢ay tarimi, kadinlarin ekonomik,
sosyal ve kiiltiirel yasamlarinda 6nemli bir doniigiim yaratmis ve bu degisimler bolgenin toplumsal yapisini ve bireylerin
yasam kalitesini etkileyerek genel olarak bolgenin kaderini belirlemistir.

Anahtar Kelimeler: Cay Tarimi, Kadin, Kadin Emegi, Rize
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Abstract

This study addresses the socio-economic and cultural effects of tea farming in Rize on women in the region. Rize is
located in the Black Sea Region of Tiirkiye and tea agriculture has been shaping the economy and culture of this region
for many years. Rize’s ideal climate for tea cultivation has made the region the most important tea production center
in Tiirkiye. Before tea, livelihood opportunities in the region were very limited. Since the corn grown could meet the
family’s bread needs for 3-4 months, and foods such as beans and cabbage were not sufficient for the family’s livelihood,
men had to go abroad. Since the woman whose husband went abroad tries to do all the work that needs to be done in
her village herself, all the work in the region has become women’s work. As works done in the region; cutting and
transporting winter wood, creating animal feed for animal nutrition, transporting and distributing animal manure to
gardens, etc. countable. While the Rize woman was trying to do all these, her husband from abroad returned to the region
with the arrival of tea to the region, but this did not relieve the Rize woman much. Because men started working in tea
factories, they could not contribute to the work done by women before, and tea picking, which was done at the same time
as factory work, was left to women. In some villages, a type of person has emerged who does not work at all, but wears
a suit and tie every day and goes to the city regularly. Tea farming has offered more economic opportunities than other
agricultural activities and has become the center of Rize women’s daily life. Since the mid-20th century, tea farming
has come to the fore as Rize’s main source of income and increased women’s participation in working life. Women play
an active role in every stage of tea agriculture and spend intense working hours, especially during the harvest periods.
Since the tea product cannot tolerate waiting, it must be harvested from the garden in all weather conditions. Since
tea harvesting is a job generally done by women, Rize women have many diseases because they have to be in the tea
garden in constantly rainy weather. Women’s tea collection and processing activities contribute to the formation of social
networks and strengthening solidarity. The effects of tea farming in Rize are felt not only in economic but also in social
and cultural dimensions. As a result, tea farming in Rize has created a significant transformation in the economic, social
and cultural lives of women, and these changes have affected the social structure of the region and the quality of life of
individuals and determined the fate of the region in general.

Keywords: Tea Cultivation, Woman, Women’s Labor, Rize
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Ozet

Anavatan1 Uzak Dogu olsa da farkli milletlerle etkilesimler sonucunda ¢ay, Tiirklerin milli bir icecegi haline gelmistir.
Oyle ki Tiirkiye, diinyada kisi basina en gok cayn tiiketildigi {ilkedir. Anadolu’da cay yetistiriciliginin baslangicina dair
farkli bilgiler sozkonusudur. Baz1 kaynaklara gore, ¢ay ekimine Cin veya Japonya’dan getirtilen ¢ay tohumlari/fidanlar
ile 1870’li yillarda Bursa ve Selanik civarinda baglanmissa da bu ilk denemeler basarili olamamustir. Ote yandan, 1879
yilina ait Trabzon Vilayeti Salnamesinden Lazistan sancagina bagli Hopa nahiyesinde 20 bin ton, Arhavi nahiyesinde 5
bin ton ¢ay liretildigi anlagilmaktadir. 16 Subat 1924 tarihinde yayinlanan “Rize vilayeti ile Borgka kazasinda Findik,
Portakal, Mandalina, Limon ve Cay yetistirilmesi” baslikli, 407 say1ili kanun ile resmi olarak ¢ay ekimi baglamistir. Ancak,
Tirklerin ¢ayla tanigmasinin tarihinin Anadolu’ya gelmeden ¢ok daha dnce Orta Asya’ya kadar uzandigi anlagilmaktadir.
Asya Hunlarmin Cin Imparatorlugu’na yaptigi akinlar ve vergi olarak temin ettigi tarim iiriinleri arasinda gaym yer
almis olmasi muhtemeldir. Zira, 1. yiizyilin baslarindan kalan bronz bir kabin icerisinde ¢ay kalintilara rastlanmustr.
Mogol istilast ile gerek yurtlarindan gerekse de ¢aydan uzaklasan Tiirklerin ¢ayla tekrar karsilagmas: Osmanli zamanina
rastlar. Bir rivayete gore, 1856 yilindaki Kirim Harbi nedeniyle  Istanbul’a gelen Avrupalilar beraberlerinde cay
kiiltliriinii de getirmisler ve elgiliklerdeki ¢ay partileri meshur olmustur. Cayin, Ruslarin hayatinda da dnemli bir yeri
vardir. Ulkemizin Dogu bblgesinde daha ¢ok tatbik edilen kitlama seker kullanimi ve caya limon ekleme adetleri Ruslara
izafe edilir. Ote yandan Evliya Celebi (d. 1611, 6. 1682), Istanbul ve Bitlis’te bazi konaklarda ve devlet dairelerinde
cayin ikram edildigini anlatirTiirklerin ¢ayla bu kadar hasir nesir olmalarina diger bir neden Tiirkistan’da yasamis Hoca
Ahmet Yesevi’'nin ¢ay i¢in yaptig1 dua ve kendisini sevenlere i¢ilmesini ve faydalanilmasini tavsiye etmesidir. Caya
dair en kapsamli ve bilinen en eski eser Cankirili Seyhiilislam Damad-zadde Ebu’l Hayr Ahmed Efendi’nin 1731 tarihli
Yusufi’nin Riséle-i Cay adli Farsca eserinden terciimesidir. Bu bildiri ile yakin donem Tiirkiye tarihindeki ¢ay temali
edebi eserlere ve akademik calismalara dair genel bir derleme yapilmasi ve Tiirk kiiltiiriinde 6nemli bir yere sahip olan
cay literatiiriine katkida bulunulmasi amaglanmustir.
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Abstract

Even though its homeland is the Far East, tea became a national beverage of the Turks upon interaction with other
nations such that Tiirkiye is the country where the most tea is consumed per capita in the world. The information on the
beginning date of the tea cultivation in Anatolia is not clear. There is different information about the beginning of tea
cultivation in Anatolia.umed the most. According to some sources, tea cultivation started around Bursa and Thessaloniki
in the 1870s with tea seeds/saplings brought from China or Japan, but these first attempts were not successful. On the
other hand, it is understood from the Trabzon Province Yearbook of 1879 that 20 thousand tons of tea was produced
in the Hopa township of the Lazistan sanjak and 5 thousand tons of tea was produced in the Arhavi township. Tea
cultivation officially started with the Law no. 407 titled “Growing Hazelnuts, Oranges, Tangerines, Lemons and Tea in
Rize Province and Borcka District” which was published on 16 February 1924. Nevertheless, it is understood that the
Turks’ encounter with tea dates back to Central Asia, long before it came to Anatolia. It is possible that tea was among
the agricultural products that the Asian Huns raided the Chinese Empire and procured as taxes as tea remains were
found in a bronze bowl from the early 1st century. Turks who moved away from both their homeland and tea upon the
Mongol invasion, encountered tea again during the Ottoman period. According to a rumor, the Europeans who came to
Istanbul due to the Crimean War in 1856 brought the tea culture with them and the tea parties in the embassies became
famous. Tea also has an important place in daily life of Russians. The customs including use of crushed sugar and
adding lemon to tea, which are more common in the Eastern region of our country, are attributed to Russians. On the
other hand, Evliya Celebi (b. 1611, d. 1682) tells that Another reason why Turks are so fond of tea is the prayer made by
Hodja Ahmet Yesevi, who lived in Turkestan, for tea and his advice to those who love him to drink it and benefit from
it. The most comprehensive and oldest known work on tea is the translation of Cankirili Seyhiilislam Damad-zade Ebu’l
Hayr Ahmed Efendi from Yusufi’s Persian work called Riséle-i Cay, dated 1731. With this paper, it is aimed to make a
general compilation of tea-themed literary works and academic studies in recent Turkish history and to contribute to tea
literature, which has an important place in Turkish culture. With this paper, it is aimed to make a general compilation of
tea-themed literary works and academic studies in recent Turkish history and to contribute to tea literature, which has an
important place in Turkish culture.

Keywords: Tea Culture, Tea Literatiire, Tea Treatise, Historical Perspective
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Ozet

Rize’de ¢ay tariminin baglamasi, Cumhuriyetin ilanindan itibaren uzun yillar devam eden ¢aligmalarin, Asim Zihnioglu,
Zihni Derin ve bildiride tanitacagimiz Rauf Basar gibi idealist insanlarin 6zverili ¢aligmalarinin neticesidir. 1930’lu
yillarda Rize’nin cografi kosullarinin ¢ay tarimina elverisli oldugu bilinmekle birlikte o tarihe kadar ki ¢aligmalar
cayin bolgede yayginlasmasi i¢in yeterli olmamustir. 1934 yilinda Rize Fidanliklar Miidiirliigiinde gorevlendirilen Rauf
Basar Rize’de bulundugu donem boyunca g¢ay tarimiyla ilgili yaptig1 arastirmalar ve saha ¢aligmalariyla ¢ay tariminin
gelismesine katkis1 olan kisilerden biridir.

Rize Fidanliklar Miidiirligiinde ¢alistigi donemde bir bagka cay emekgisi Zihni Derin’le de mesai arkadashigi yapmustir.
Rize’nin cografi yapisini ve ikliminin gay bitkisi i¢in ¢ok uygun oldugu biliniyor fakat bolgede yasayan fakir halki ¢ay
bitkisini dikip, yetistirme tesvik etmek igin ayrica ¢aba sarf etmek gerekiyordu. Rize’de ziraata uygun arazi ¢ok dar
ve sinirliydi. Bolge insan1 yeni bir {iriinii denemeye hevesli degildi. Oncelikle ¢aymn bélge insanina iyice anlatilmast,
tanitilmas1 gerekiyordu. Rauf Basar gorevde oldugu donemde cay yetistiriciligi, ¢ay hasadi, satisi, pazarlanmasi ve
demlenmesi gibi ¢ayla ilgili her konuda detayli arastirmalar yapip raporlar hazirlamis. Cayla ilgili olan ¢alismalarini Cay
Ziraat1 ve Sanat1 baglig1 altinda toplamis ancak hazirladigi dokumani yaymlamaya imkan bulamadan 1945 yilinda geng
yasta vefat etmistir.

Arsivi Rize Thtisas Kiitiiphanesinde bulunan Rauf Basar’in cay ziraatiyla ilgili notlarini Recep Koyuncu ve Recep Usta
Cay Ziraat1 ve Sanati basligtyla yayma hazirladilar. Rauf Basar’in arsivinde s6z konusu eserden baska 1930’lu yillarda
¢ekilmis Rize ve cay fidanliklariyla ilgili fotograflar, Rize’de kurulan ¢ay fidanliginda yapilan galismalar, fidanlikta
yetistirilen ve iilke geneline dagitilan ¢ay, mandalina, findik, bambu gibi fidanlar, Zihni Derin’in yapilan ¢aligmalara
katkilarin1 gosteren belgeler, materyaller de var. Basar’in argivi mevcut haliyle 1935 ile 1945 yillari arasinda Rize’nin
zirai durumunun panoramasint sunuyor.

Anahtar Kelimeler: Rauf Basar, Cay, Ziraat, Rize
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Abstract

The beginning of tea cultivation in Rize is the result of the work that has continued for many years since the proclamation
of the Republic and the devoted efforts of idealist people such as Asim Zihnioglu, Zihni Derin and Rauf Basar, whom
we will introduce in the declaration. Although it is known that the geographical conditions of Rize were suitable for
tea cultivation in the 1930s, the studies up to that date were not sufficient for tea to become widespread in the region.
Rauf Bagsar, who was appointed to the Rize Nurseries Directorate in 1934, is one of the people who contributed to the
development of tea agriculture with his research and field studies on tea agriculture during his time in Rize.

While he was working at the Rize Nurseries Directorate, he was also a colleague with another tea worker, Zihni Derin.
It is known that Rize’s geographical structure and climate are very suitable for the tea plant, but it was necessary to
make additional efforts to encourage the poor people living in the region to plant and cultivate the tea plant. Land
suitable for agriculture in Rize was very narrow and limited. Local people were not eager to try a new product. First of
all, tea had to be thoroughly explained and introduced to the people of the region. During his time in office, Rauf Basar
conducted detailed research and prepared reports on every subject related to tea, such as tea growing, tea harvesting,
sales, marketing and brewing. He collected his works on tea under the title Tea Agriculture and Art, but he died at a young
age in 1945 before he had the opportunity to publish the document he prepared.

Recep Koyuncu and Recep Usta prepared Rauf Basar’s notes on tea cultivation, whose archive is in the Rize Ihtisas
Kiitiiphanesi, for publication under the title Tea Agriculture and Art. Apart from the work in question, Rauf Basar’s
archive includes photographs about Rize and tea nurseries taken in the 1930s, studies carried out in the tea nursery
established in Rize, saplings such as tea, tangerine, hazelnut and bamboo grown in the nursery and distributed throughout
the country, Zihni Derin’s there are also documents and materials showing their contributions to the work done. In its
current form, Bagar’s archive presents a panorama of the agricultural situation of Rize between 1935 and 1945.

Keywords: Rauf Basar, Tea, Agriculture, Rize
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Abstract

The history of using tea and its cultivation and production in the world is about 5000 years, but Iranians first knew tea
as a medicinal substance and listed its name in medical and pharmacology books until about 11th and 12th century
(Safawi to Qajar). For example, in the book of Abu Rihan Biruni called al-Saidna Fi-Al-Tab, in which he mentioned the
properties of tea.

The consumption of tea was from the Safavid period and especially from the Qajar period, which became common
and according to its consumption, it also influenced the culture of the Iranian people. The familiarity of Turkish people
with tea dates back to the 19th century. Information about the history of tea can also be found in Turkish historical
documents. One of these works (Tea book - year 1879) which was discovered in Basra governorate and was written by
“Haj Mohammad Ezzat Effendi”, in this work he mentions the benefits of this drink while mentioning that he has a habit
of drinking tea. In Tiirkiye, in 1924, a law was formulated by the government for the production of tea in Rize, and at
the same time as the regional growth, Tiirkiye reached a significant point in the production and consumption of tea at the
world level. The aim of this research is research will investigate the prevalence of tea in Iran and Tiirkiye and its effect
on the lifestyle of the people of both countries by examining historical documents and field observations. Finding the
similarities and differences in the prevalence of tea consumption in the culture of Iranian and Turkish people through a
comparative study is the problem of the present research. It is hoped that by conducting this research, a step will be taken
to bring closer the people of Iran and Tiirkiye and the tourism of both countries.

Keywords: Tea, Iran, Tiirkiye, Culture, lifestyle, People.
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Abstract

Soil of tea plantations throughout the world is characterized by low pH and high A" availability. The tea plant (Camellia
sinensis) is highly adapted to these conditions and as an Al-accumulator, its productivity and phytochemical properties
are rather improved by Al. Our knowledge on the Al accumulation, compartmentation and sequestration in tea leaves
has been expanded in recent years but the uptake and accumulation of other potentially toxic trace elements (PTTEs)
and the contributing mechanisms are poorly explored. Considering the impact on human health of the concentrations
of PTTE:s in tea leaves, more detailed information is needed not only on Al but also on the concentrations of Cd, Cr,
Ni, Pb, Hg and As in green and processed tea. Data of toxic metal concentrations in tea leaves reported from different
tea-producing countries and in the processed tea from different brands in the world tea market collectively showed that,
despite detectable accumulation of metals and metalloids, the hazard index in the majority of these records remain below
unity; thus, tea consumption is still safe. Nevertheless, experiments with spiked soils or elevated level of PTTEs suggest
a high accumulation capacity of these elements in tea. This, along with enhanced availability of PTTEs under acid soil
conditions, imply that more attention is required to prevent such contamination in tea leaves. It is highly recommended
to avoid construction of tea plantations close to industrial units and roads, and irrigation with contaminated water.

Keywords: Aluminum Accumulation, Human Health, Tea Consumption, Hazard index, Potentially Toxic Trace Elements
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Ozet

Tiirkiye’de ¢ay bahgelerinin kurulumu ve ¢gay tiretimi 1938 yilinda sonra yaygilagmaya baslamis olup 6nemli ekonomik
bir sektor haline gelmistir. Ordu ilinde ilk ¢ay bahgeleri 1951 yilinda ¢ikartilan bir kanunla gay iiretim bolgesinin
genisletilmesine bagl olarak Persembe ilgesinde ilk ¢ay bahgeleri 1960 yilindan itibaren kurulmaya baglanmistir.
Bu tarihten itibaren iiretim alani ve iretici sayis1 hizli gelismeye baglamistir. Elde edilen iiriin Tirebolu’da bulunan
CAYKUR’a ait fabrika tarafindan satin alinmaktadir. Ayrica ilgede bir 6zel ¢ay fabrikasi da kurulmus olup ¢ay alimi
ve islemesi yapmis, zamanla ¢ay tarimina ilgide azalmalar baglamistir. Elde edilen iiriin yetersizligine bagl olarak 6zel
cay fabrikasi kapatilmistir. Bu ilgede yer alan ¢ay iiretim sahasi orta ve yiiksek bolge olarak ifade edilen 250-800 m
rakimlar arasinda ve degisken ozellikte egimli topografik alana sahiptir. Toprak derinligi kismen yiizeyseldir. Hasat elle
cay makasl ile yapilmaktadir. Kimyasal ila¢ kullanilmamaktadir. Giibreleme genellikle yetersiz olup bir kismi rutin ¢ay
giibresi, bir kism1 amonyum siilfat kullanmaktadir. Giiniimiizde bu ilgede ¢ay iiretim alan1 5 mahallede 95 da alanda
stirlanmus olup bu bolgeden 150 ton cay iiretilmektedir. Uretilen ¢aylar CAYKUR tarafindan satin almmaktadir.
Persembe’de kurulan bahgeler, iilkemizdeki diger bahgelerde oldugu gibi, tohumla kurulmus oldugundan bitkiler
birbirinden farklilik géstermektedir. Bitkinin genetik yapisindaki bu farklilik iriine yani gay kalitesine yansimaktadir. Bu
nedenle bu farkliligin belirlenmesi 6nem arz etmektedir. Persembe’de yetisen ¢aylarin genetik cesitliligini ve bu bitkiler
aralarindaki genetik iliskiyi belirlemek amaci ile bu galigma yiiriitiilmiistiir. Caligmada kullanilan bitki materyalleri farkli
yiikseltilerden ve farkli bahgelerden alinmistir. Caligma bolgesini temsil edecek sekilde 20 bitki materyali toplanmustr.
Kontrol olarak Derepazar1 7, Fener 3 ve Muradiye 10 olmak iizere ii¢ standart ¢esit yer almaktadir. Aragtirmada ISSR
yontemi kullanilmistir. 10 ISSR markérii kullanilan ¢aligmada genetik ¢esitlilik ve buna bagli olarak iliskiler ortaya
konulmustur. UPGMA kullanilarak yapilan kiimeleme analizine goére bireyler arasinda 6nemli farkliliklar tespit
edilmistir. Bu farklilik kontrol gruplarinda da ortaya ¢ikmustir. Elde edilen veriler bolgede ¢ay tariminin ve kalitesinin
gelismesine yardimet olacak niteliktedir.
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Abstract

The establishment of tea orchards and tea production in Tiirkiye began to become widespread after 1938 and became
an important economic sector. The first tea gardens in Ordu province began to be established in 1960 in the Persembe
district, due to the expansion of the tea production area with a law enacted in 1951. Since then, the production area and
the number of producers have begun to develop rapidly. The resulting product is purchased by the factory of CAYKUR
in Tirebolu. Additionally, a private tea factory was established in the district and purchased and processed tea. Over
time, interest in tea farming began to decrease. The private tea factory was closed due to insufficient products. The tea
production area in this district has an altitude of 250-800 m, which is referred to as the middle and high region, and has
a topographic area with variable slopes. The soil depth is partially superficial. Harvesting is done manually with tea
clippers. No chemicals are used. Fertilization is generally inadequate and some use routine tea fertilizer and some use
ammonium sulfate. Today, the tea production area in this district is limited to 95 decares in 5 neighborhoods and 150 tons
of tea is produced from this region. CAYKUR purchases the teas produced.

Since the orchards established in Persembe, like other gardens in our country, were established with seeds, the plants
differ from each other. This difference in the genetic structure of the plant is reflected in the product, that is, the quality
of the tea. Therefore, it is important to determine this difference. This study was carried out to determine the genetic
diversity of teas grown in Thursday and the genetic relationship between these plants. The plant materials used in the
study were taken from different altitudes and different gardens. 20 plant materials were collected to represent the study
area. There are three standard varieties as controls: Derepazar1 7, Fener 3 and Muradiye 10. The ISSR method was used.
In the results of the study genetic diversity and related relationships were revealed. According to the cluster analysis
using UPGMA, the differences were found significantly between individuals. This difference also emerged in the control
groups. The results will help the development of tea farming and quality.

Keywords: Camelia sinensis, ISSR, Genetic Diversity, Persembe
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Ozet

Diinya niifusunun hizli artmasi ve teknolojik gelismelerin bag dondiiriicii hizla ilerlemesi tarimsal tiretimde insanoglunu
birim alandan yiiksek verim almaya yoneltmistir. Buna bagli olarak kullanilan sistemler ve miicadele yontemlerinde
yiiksek oranda kimyasal kullanilmaya baslanmustir. Ozellikle bitki besleme ve zirai miicadelede 6nemli oranda sentetik
kimyasal kullanimi yaygmlasmistir. Bu durum verimi 6nemli oranda artirmig fakat ¢evre ve saglik agisindan riskler
ortaya ¢tkmaya baslamistir. Artik siirdiiriilebilir kavrami sorgulanmaya baslanmistir. Siirdiiriilebilir tarimsal sistemler
olarak bir¢gok modeller gelistirilmistir. Organik tarim, iyi tarim uygulamalari, eko-kdyler, dogal tarim, alternatif tarim,
biyogesitlilik, biitinlestirilmis zararli idaresi, biyolojik kontrol, yerel gida sistemi bunlardan bazilaridir. Giiniimiizde
organik tarim ve iyi tarim uygulamalari yaygin kullanim alanina sahip olup hem {iiretici hem de tiiketiciler tarafindan
daha ¢ok tercih edilen uygulama 6rnekleridir. Organik tarim ya da ekolojik tarim tiretimin higbir asamasinda kimyasal,
sentetik girdi kullanilmadan bahgeden sofraya kadar her asamas: izlenebilir, kontrollii ve sertifikali bir tarim sistemidir.
Iyi tarim uygulamalari ise tarimsal iiretim sisteminin sosyal agidan yasanabilir, ekonomik agidan karli ve verimli,
insan saglig1 ve cevreyi korumaya 6nem veren ve uygulanmasi gereken islemler zinciri olarak tanimlanir. yi tarim
uygulamalari diger sistemlerle entegre edilebilmekte olup 6zellikle tehlike analizi ve kritik kontrol noktalari (HACCP)
ilkelerinden yararlanilmaktadir. Bu ¢aligmanin amac siirdiiriilebilirligi esas alan uygulanabilir tarim sistemleri hakkinda
bilgi vermektir.

Tiirkiye’de ¢ay tiretimi 1.4 milyon ton olup bu iretimin % 3.6’s1 (49151 ton) organik ¢aydir. Tiirkiye’de ilk organik
cay tretimi 2003 yilinda baglamis olup ilk organik ¢ay fabrikast Hemsin il¢esinde kurulmustur. Giiniimiizde Hemsin,
Camlihemsin, Borgka ilgeleri basta olmak iizere pek ¢ok alanda yetistiricilik yayginlagmaya baslamistir. Stirdiiriilebilir
cay iretim alanlarinin bityiik cogunlugu eko-koy kapsamindadir. Tiirkiye’deki ¢ay tarimi “diisiik girdili tarim” sistemine
de uygundur. ilave olarak iilkemizdeki ¢ay tariminin kismi de olsa “dogal tarim” sistemine de uygun oldugu sdylenebilir.
Cay tiretiminin pek ¢ok agsamasinda erkek ve kadin isgiicti birlikte kullanilmaktadir.

Yaygin gay iiretimimiz genellikle iyi tarim uygulamalar1 kapsaminda goriinmektedir. Uretimde pestisit kullanilmamaktadir.
Iyi tarim uygulamalarinda izleme ve denetim maliyetlerinin smirlayici 6nemli bir faktor oldugu soylenebilir. Tiirkiye’de
stirdiiriilebilir ¢ay iiretiminde “organik tarim” daha ¢ok benimsenmistir. Stirdiiriilebilir tarim sistemlerinin yayginlasmasi
insanoglunun saglik temelinde daha iyi bir yasam ve gevre bilinci ile miimkiindiir.
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Abstract

The rapid progress of growth and technological developments in the world has led human beings to obtain high
efficiency per unit area in production. Accordingly, high rates of chemical treatments have been applied in the systems
and control methods used. Synthetic fertilization has become widespread in plant nutrition and pesticide control. This
situation increased the efficiency significantly, but risks to the environment and health began to emerge. Sustainable
concepts have now begun to be questioned. Many models have been developed as sustainable agricultural systems.
Organic agriculture, good agricultural practices, eco-villages, natural agriculture, alternative agriculture, biodiversity,
integrated pest management, biological control, local food system are some of these. Today, organic agriculture and good
agricultural practices are widely used and are examples of practices that are preferred by both producers and consumers.
Organic agriculture is a controlled and certified agricultural system that does not use chemical or synthetic inputs at any
stage of production and can be monitored at every stage from garden to table. Good agricultural practices are defined
as the chain of operations that should be implemented in an agricultural production system that is socially livable,
economically profitable and efficient, and that attaches importance to protecting human health and the environment.
Good agricultural practices can be integrated with other systems, and especially hazard analysis and critical control
points (HACCP) principles are used. The aim of this study is to provide information about applicable agricultural
systems based on sustainability.

Tea production in Tiirkiye is 1.4 million tons and 3.6% of this production (49151 tons) is organic tea. The first organic
tea production in Tiirkiye started in 2003 and the first organic tea factory was established in Hemsin district. Today,
cultivation has become widespread in many areas, especially in Hemsin, Camlthemsin and Borgka districts. The majority
of sustainable tea production is eco-village. Tea agriculture in Tiirkiye is also suitable for the “low input agriculture”
system. Additionally, it can be said that tea agriculture in our country is also partially suitable for the “natural agriculture”
system. Male and female labor are used together in many stages of tea production.

Our extensive tea production generally appears to be within the scope of good agricultural practices. No pesticides are
used in production, and there is limited use of chemical fertilizers in plant nutrition. It can be said that monitoring and
control costs are an important limiting factor in good agricultural practices. “Organic agriculture” has been more adopted
in sustainable tea production in Tiirkiye. The spread of sustainable agricultural systems is possible with a better life and
environmental awareness on the basis of human health.

Keywords: Global GAP, Organic Agriculture, Eco-Village, Traceability, Women Labor
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Ozet

Cay [Camellia sinensis (L.) O. Kuntze], bitkisi, 100 yil yasayabilmekle birlikte, bahgelerde 50 yagindan itibaren
ekonomik anlamda verimde azalma ve siirgiinlerde kére yonelmenin bagladig goriilmektedir. Verimden diisen ¢ay
bahgelerinin yenilenmesi zor ve maliyeti yiiksek bir islemdir. Verimi azalan bahgelerde verimi artirmak igin, ¢ay
bahgelerinin yenilenmesi yaninda genglestirme budamasi uygulamast da etkin bir yontem olarak goriilmektedir.
Genglestirme budamasi, ¢ay bitkisinin kok bogazindan itibaren 20 cm yiiksekligindeki mesafeden kesilerek yapilan
kisa budama yontemidir. Tiirkiye’de CAYKUR tarafindan iriin alim garantisi verilen bahgelerde, budama zorunlu
bir islemdir. CAYKUR’a iiriin verecek ireticilerin bahgelerinde (yillara gore degisen yonetmelikler dikkate alinarak)
1/5, 1/7 veya 1/10 oranlarinda yillik genglestirme budamasi yapilmasi zorunlu kilinmaktadir. CAYKUR, bu islem i¢in
iireticilere budama tazminati ad1 altinda tesvik 6demektedir. Bu ¢aligmada, CAYKUR tarafindan verilen destekler ile
zorunlu olan budama isleminin verime olan etkisi ortaya konulmustur. ilk olarak zorunlu tutulan 1994 yilinda dekara
verim 852 kg/da iken, budamasi yapilan ¢ay bahgelerinde tekrar verime gelen yillara tekabiil eden 1998 yilinda verim
1275 kg/da ve 1999 yilinda 1427 kg/da olacak sekilde artis gériilmiistiir. {lk genglestirme budamasim izleyen yillarda
iilkemizin ¢ay verimi, 1994 yili ve oncesi yillara gore (zaman zaman iklim faktorlerinin etkileriyle dalgalanmalar
olmakla birlikte) yiikselmistir. Ureticiler tarafindan olumsuz karstlanan zorunlu genglestirme budamasinin ¢ay verimi
iizerine dnemli olumlu etkiler yaptig1 goriilmektedir. Ozel Sektor, aldig1 cay igin iireticilerden genglestirme budamasi
yapilmasi sartin1 aramamakla birlikte, yasl bahgeler oncelikli olmak iizere genglestirme budamasinin ihtiyag oldugu
ve ¢aym iilke ekonomisine katkisindan dolay1 gerekli oldugu gériilmektedir. Ulkemiz ¢ay alanlarinda, genglestirme
budamalarmnin yaninda yenileme c¢aligmalarina hiz verilmesine ihtiya¢ duyulmaktadir. Siirdiiriilebilir ¢ay tarimi igin
yenilemelerin verimli, abiyotik ve biyotik strese dayanikli ¢ay genotipleriyle yapilmas: gerekmektedir.

Anahtar Kelimeler: Cay, Genglestirme budamasi, Kalite, Verim.
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Abstract

Although the tea plant [Camellia sinensis (L.) O. Kuntze] can live for 100 years, it is observed that economic efficiency
decreases in gardens after the age of 50 and the shoots tend to become blind. Renewing tea gardens that have become less
productive is a difficult and costly process. In order to increase the productivity of gardens with decreasing productivity,
rejuvenation pruning is seen as an effective method in addition to the renewal of tea gardens. Rejuvenation pruning is a
short pruning method performed by cutting a distance of 20 cm from the root neck of the tea plant. Pruning is a mandatory
procedure in gardens in Tiirkiye where product purchase guarantee is given by CAYKUR. Annual rejuvenation pruning
at the rate of 1/5, 1/7 or 1/10 is mandatory in the gardens of producers who will supply tea to CAYKUR (taking into
account the regulations that change from year to year). CAYKUR pays incentives to producers under the name of
pruning compensation for this process. In this study, the effect of pruning, which is mandatory with the support provided
by CAYKUR, on productivity was revealed. While the yield per decare was 852 kg/da in 1994, when it was first made
compulsory, the yield increased to 1275 kg/da in 1998 and 1427 kg/da in 1999, corresponding to the years when pruned
tea gardens regained productivity. In the years following the first rejuvenation pruning, our country’s tea yield increased
compared to 1994 and previous years (although there were fluctuations from time to time due to the effects of climate
factors). It is seen that mandatory rejuvenation pruning, which is negatively received by producers, has significant
positive effects on tea yield. Although the Private Sector does not require rejuvenation pruning from producers for the
tea it purchases, it is seen that rejuvenation pruning is needed, especially in old gardens, and is necessary due to the
contribution of tea to the country’s economy. In our country’s tea areas, there is a need to accelerate renovation works as
well as rejuvenation pruning. For sustainable tea farming, renewals must be made with tea genotypes that are productive
and resistant to abiotic and biotic stress.
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Ozet

Lenkeran-Astara bolgesinin toprak ve iklim kosullarinda kaliteli yesil ¢ay iriinii elde etmek i¢in ¢evreye uygun yeni
¢esit ve formlarin satin alinmasi en 6nemli hedeflerden biridir. Caya olan talep arttik¢a yeni, daha verimli gesitlere
ihtiya¢ duyulmaktadir. Cilinkii daha once getirilen gesit ve formlar, yerel toprak ve iklim kosullarinda verimlilik ve
kalite agisindan standartlari tam olarak karsilamamakta ve yesil ¢ay lrlinlerine olan ihtiya¢ karsilanmamaktadir. Bu
amagla Meyve ve Cay Yetistiriciligi Bilimsel Arastirma Enstitiisit Lenkeran Cay subesinde yeni ¢esit ve formlar
edindiler. Arastirmanin amaci Lenkeran Nehri kolu ¢ay toplama plantasyonunda yeni gay gesitleri ve formlari tizerinde
yiriitilmustiir. Caligma sirasinda ¢apraz tozlasan bitkilerde diizenli seleksiyon yapilarak bazi olumlu dzelliklerin yiiksek
oranda tutulmasiyla yeni formlar elde edildi. Cay bitkisinin dogru tohum yetistirme kosullarinda bile tohumlardan daha
kaliteli ¢ay fideleri elde edilebilmektedir. Cok ucuz ve uygun fiyatl. Ayn1 zamanda tohumlar ¢imlenme 6zelligini uzun
stire korur ve tohumlardan elde edilen fideler viral hastaliklara daha az duyarli olur. S6z konusu koleksiyon alaninda timit
vaat eden formlar iizerinde gozlemler yapilmis ve daha timit verici olan 3/341, 2/17, 4/44 ve 1/73 numarali formlarin
verimlilik ve kalite gostergeleri agisindan digerlerinden daha iyi oldugu ve kalite gostergelerinin daha degerli oldugu
degerlendirilmistir. Bu formlar bdlgenin toprak ve iklim sartlarina daha iyi uyum saglamakta, hastalik ve zararlilara
kars1 dayaniklilik gostermektedir. Nehrin toplama alaninda formlar korunmakta olup, iizerlerinde gesitli arastirmalar
stirdiiriilmektedir. Uzun yillar siiren arastirmalarimiz sonucunda 2015-16 yilinda Devlet Cesit Denemesine sundugumuz 4
perspektif formumuz (3/341, 2/17, 4/44 ve 1/73) Lenkeran isimleriyle bolgesellestirildi. , Hazar, Chahrai ve Farmanchay.
Elde edilen yeni ¢esitler deney iissiinde tiretken bir sekilde ¢ogaltildi ve hem Cay subesine hem de bireysel ¢iftliklerdeki
yeni tarlalara dikildi.

Anahtar kelimeler: Bitki, Form, Kalite, Uretken
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Abstract

One of the most important goals is to purchase new varieties and forms suitable for the environment in order to obtain
a high quality green tea product in the soil and climate conditions of Lankaran-Astara region. As the demand for tea is
increasing, there is a need for new, more productive varieties. Because, the varieties and forms brought in earlier do not
fully meet the standards in terms of productivity and quality in the local soil and climate conditions, and the need for
green tea products is not met. For this purpose, they acquired new varieties and forms at the Lankaran Tea branch of
the Scientific Research Institute of Fruit and Tea Cultivation. The research object was conducted on new tea varieties
and forms in the tea collection plantation of the Lankaran River branch. During the study, new forms were obtained by
keeping a high percentage of certain positive traits through regular selection in cross-pollinated plants. Even under the
correct seed growing conditions of the tea plant, higher quality tea seedlings can be obtained from the seeds. It is very
cheap and affordable. At the same time, the seeds retain their ability to germinate for a long time, and the seedlings
obtained from the seeds are less susceptible to viral diseases. Observations were made on these promising forms in
that collection area, and the more promising forms No. 3/341, 2/17, 4/44 and 1/73 were better than others due to their
productivity and quality indicators were considered more valuable. These forms are better adapted to the soil and climate
conditions of the region, and show resistance to diseases and pests. Forms are preserved in the collection area of the
river and various research works are continued on them. As a result of our many years of research, our 4 perspective
forms (3/341, 2/17, 4/44 and 1/73) that we submitted to the State Variety Trial in 2015-16 were regionalized with the
names of Lankaran, Khazar, Chahrai and Farmanchay. The acquired new varieties were propagated generatively in the
experimental base and planted both in the Tea branch and in new plantations in individual farms.

Keywords: Plant, Forms, Quality, Productive
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Ozet

Cay diinyada sudan sonra en fazla tiiketilen i¢ecek bitkisidir. Tiirkiye’de sadece Dogu Karadeniz boliimiinde yetistiriciligi
yapilmaktadir. Yetistiriciligin yayginlasmaya bagladig: tarihten bu yana tiim bahgeler tohumla tesis edilmis olup klon
cay cesitleri ile tesis edilmis bahgeler bulunmamakta bu da verim ve kaliteye etki etmektedir. Cay bitkisinde heterezigoti
oraninin yiiksek olmasi ve kendine uyusmazlik mekanizmasmin varligi 1slah ¢alismalarinin siiresini uzatmaktadir.
Mutasyon 1slahi, ¢ay bitkisinde genetik cesitlilik ortaya ¢ikarmak igin hizli ve pratik bir yontemdir. Cay iretiminde
onemli olan Cin, Hindistan, Kenya ve Sri Lanka gibi iilkelerde mutasyon islahi ile ticarete konu olan 6nemli ¢ay
cesitleri gelistirilmistir. Ulkemizde ise bu konuda bir caligma yapilmamistir. Bu caligmanin amac1 ¢ayda mutasyon 1slahi
yontemini kullanarak varyasyon yaratmak ve yeni ¢ay ¢esit adaylari gelistirmektir. Calismamiz Recep Tayyip Erdogan
Universitesi, Ziraat Fakiiltesi, arastirma seralarinda 2020 ile 2023 yillar1 arasinda yiiriitiilmiistiir. Caligmada materyal
olarak kullanilan Zihni Derin ¢ay ¢esidine ait 3-4 gozli siirgiinlere Tiirkiye Enerji ve Maden Arastirma Kurumu’nda
izotop marka “Ob-Servo Sanguis Co-60 Research Irradiator” model gama 1sinlama cihazi ile 0, 10, 20, 30, 40, 50, 60 ve
70 Gy dozlarinda 1s1lama yapilmistir. Isinlamadan sonra tek gozlii olarak alinan gay gelikleri torf-vermikulit karigimina
dikilmistir. Farkli dozlarda gama 151in1 uygulanan ¢ay c¢eliklerinin canlilik ve kdklenme oranlar1 belirlenmis biiyiiyen
cay fidanlarinda ise siirgiin uzunlugu (mm) Slgiimleri yapilmstir. Siirgiin uzunluguna gore yapilan probit regresyon
analizine gore “’Etkili Mutasyon Dozunun” 11,45 Gy oldugu tespit edildikten ¢ay ¢elikleri {izerine bu doz uygulanmustir.
Uygulamadan sonra M1V1 generasyonu olusturulmustur. M1V 1 generasyonu lizerinde 6l¢iim ve gézlemler yapilmustir.
Calismanin sonucunda, M1V1 generasyonunda mutant ¢ay bitkilerinde biiyilk oranda varyasyon meydana geldigi
belirlenmistir. Bu ¢aligma ile 140 adet mutant ¢ay genotipi elde edilmis olup, bu genotipler Ulusal Cay Gen Havuzumuza
aktarilacaktir.

Anahtar Kelimeler: Cay, Cesit Gelistirme, Etkili Doz, Gama Isinimi, Mutasyon Islahi
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Abstract

Tea is the second most consumed beverage plant in the world after water. It is only cultivated in the Eastern Black Sea
region of Tiirkiye. Since the beginning of cultivation, all gardens have been established with seeds, and there are no
gardens established with clonal tea varieties, which also affects yield and quality. The high heterozygosity rate in tea
plants and the presence of self-incompatibility mechanisms prolong the duration of breeding studies. Mutation breeding
is a rapid and practical method for generating genetic diversity in tea plants. Important tea varieties that are traded have
been developed through mutation breeding in countries such as China, India, Kenya, and Sri Lanka, which are important
in tea production. No studies have been conducted on this issue in our country. The aim of this study is to create variation
and develop new tea variety candidates using the mutation breeding method in tea. Our study was conducted at the
Research Greenhouses of Recep Tayyip Erdogan University, Faculty of Agriculture, between 2020 and 2023. In the
study, 3-4-eyed shoots belonging to the Zihni Derin tea variety were irradiated with gamma rays at doses of 0, 10, 20, 30,
40, 50, 60, and 70 Gy using the “Ob-Servo Sanguis Co-60 Research Irradiator” model gamma irradiation device of the
Turkish Energy and Mineral Research Institute. After irradiation, tea cuttings were taken as single eyes and planted in a
mixture of peat and vermiculite. The viability and rooting rates of tea cuttings irradiated with different doses of gamma
rays were determined, and the shoot length (mm) measurements were made in the growing tea seedlings. According to
the probit regression analysis performed according to the shoot length, the “Effective Mutation Dose” was found to be
11.45 Gy. After the application, the M1V 1 generation was created. Measurements and observations were made on the
M1V1 generation. According to the results of the study, a large amount of variation occurred in mutant tea plants in the
M1V1 generation. With this study, 140 mutant tea genotypes were obtained, and these genotypes will be transferred to
our National Tea Gene Pool.

Keywords: Tea, Variety Development, Effective Dose, Gamma Radiation, Mutation Breeding
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Ozet

Caybitkisinin[Camelliasinensis(L.)O.Kuntze] hasatedilentaze yapraklarininislenmesiileelde edilen fabrikasyoniiriinleri
esas olarak icecek sektoriine hizmet etmekle birlikte bircok sanayi kolunda da farkli amaglarla degerlendirilmektedir.
Ozellikle ¢ay yapraklarmin igerdigi bilesenlerin saghk agisindan birgok faydalar1 bulunmaktadir. Caymn sagliga olan
etkileri lizerine yapilan ¢alismalar esas olarak Flavanoller (Katesinler ve tiirevleri) izerinde yogunlagsmistir. Katesinlerin
aksine, yesil ¢ay flavonolleri, kullanimlar1 ve islevleri agisindan ¢ok az dikkat ¢ekmistir. Toksik olmayan diyet bileseni
olarak kaempferoliin ekonomik degeri yiiksektir. Bitkilerden ekstrakte edilebilen bir flavonoid olan kaempferoliin elde
edilmesinde ¢ay tohumlarmin kullanilmasi daha ekonomik olmasina ragmen, yaprak hasadi yapilan ¢ay alanlarinda
tohum veriminin diisiik olmasi, tohumdan kaempferol iiretimini oldukca smirlandirmaktadir. Ulkemiz ¢ay tarrminda
esas Uretimin ¢ay yapraklari izerine gerceklesmesi, dogal olarak, yeni iiriinlerin gelistirilmesinde tohum yerine, ham
madde temini bakimindan sorun yasama ihtimali olmayan ¢ay yapraklari lizerine ¢aligmalarin yogunlagmasina neden
olmustur. Cay gibi kaempferol iceren bitkiler, yillardir halk hekimliginde kullanilan bitkiler arasinda siirekli yerini almis
ve hepatoprotektif aktivite ile saglikli fonksiyonel gida olarak onerilmistir. Kaempferol bileseninin basta kanser olmak
iizere baz1 kronik hastalik risklerini azaltabilecegi yoniinde ¢aligmalar bulunmaktadir. Kaempferol ve bununla iliskili
bilesikler, antikanserojenik etkilerinin yani sira antiinflamatuar, antibakteriyel, antifungal ve antiprotozoal aktivite
gostermektedir. Saglik agisindan oldukga 6nemli bir yere sahip olan kaempherol, ¢esitli sektorlerde yaygin olarak
kullanilan bir bilesen olmas1 nedeniyle ticari degeri géz oniinde bulundurularak tiretimine yoénelik ¢aligmalara agirlik
verilmesi, katma deger olusturacak yeni iiriinlerin gelistirilmesinin 6niinii agabilir. Bu kapsamda, ¢ay ve ¢ay atiklarmimn
Kaempferol bakimindan degerlendirme imkanlarinin arastirilmasi ve kaempferol iiretiminin optimizasyonu {izerine
¢aligmalarin yapilmasi ve bu kapsamda elde edilecek olumlu gelismeler ¢ayda yeni katma degerlerin olusturulmasi igin
6nemli firsatlar sunabilir.

Anahtar Kelimeler: Antikanserojen, Antimicrobial, Cay, Kaempferol
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Abstract

The fabricated products obtained by processing the harvested fresh leaves of the tea plant [Camellia sinensis (L.) O.
Kuntze] mainly serve the beverage industry. However, it is also used for different purposes in many branches of industry.
Especially, the compounds contained in the tea leaves have many benefits for health. The studies on the effects on human
health of tea have mainly focused on Flavanols (Catechins and their derivatives). Unlike catechins, green tea flavonols
have drawn little attention in terms of their uses and functions. Kaempferol has high economic value as a non-toxic
dietary ingredient. Although it is more economical to use tea seeds to obtain kaempferol, a flavonoid that can be extracted
from plants, the low seed yield in tea fields where leaf harvest is made limits the production of kaempferol from seeds.
The fact that the main production in tea farming in our country is the tea leaves has naturally led to concentration of
studies on the leaves of the plants, which are not likely to have problems in terms of raw material supply instead of tea
seeds in the development of new products. The plants containing kaempferol, such as tea, have taken their place among
the plants used in folk medicine for years and have been recommended as healthy functional foods with hepatoprotective
activity. There are studies showing that the kaempferol compounds can reduce the risks of some chronic diseases,
especially cancer. Kaempferol and related compounds with this show anti inflammatory, antibacterial, antifungal and
antiprotozoal activities, as well as anticarcinogenic effects. Focusing on the production of kaempferol, which has a very
important place in terms of health, considering its commercial value due to its widespread use in various sectors, may
pave the way for the development of new products that will create added value.

Keywords: Antimikrobiyal, Anticancer, Kaempferol, Tea
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Ozet

Cay tiiketimi {ilkemizde ve diinyada giderek artmaktadir. Ozellikle iilkemizde yilda kisi basmna yaklasik 3 kg. cay
tiiketilmektedir. Cayn, 6zellikle yesil ve beyaz ¢ayin, insan sagligina olan olumlu katkilari, kolay ulasilabilir ve diger
iceceklere gore daha ucuz olmasi, gaydaki kafeinin keyf verici ve dinlendirici 6zelligi ¢aya olan ilgiyi arttirmistir. Caya
olan ilginin nedenlerinden biride, uyaniklig1 ve odaklanmayi artirmaya yardimei olan dogal bir uyarict olan dogal kafein
kaynag1 olmasidir. Ayrica kafeinin Parkinson ve Alzheimer gibi hastaliklara yakalanma riskini azalttig1 bilinmektedir.
Ulkemizde cay iiretiminde Camellia sinensis var. sinensis bitkisinden olusturulmus olan tarlalardan elde edilen iiriin
kullanilmaktadir. Camellia sinensis bitkisinden isleme teknolojileri farkli olan siyah ¢ay, yesil ¢ay, oolong ¢ay ve beyaz
cay elde edilmektedir. Son yillarda bitkinin ¢igeklerinden elde edilen ¢aya ilgi artmis ve ¢gigek ¢ay tiretimi Diinyada ve
Ulkemizde artmaya baslanustir. Camellia sinensis bitkisinden elde edilen tiim iiriinlerin atiklarindan kafein elde etmek
miimkiindiir.

Cay tiretiminde bitkinin siirgiin ucunda olan taze yapraklari, yani 2,5 yaprak olan kismi kullanilmaktadir. Cay bitkisindeki
kafein miktar siirgiin ucundan asagiya dogru inildik¢e azalmaktadir. Ayni zamanda ¢ayn igeriginde bulunun sagliga
yararli olan polifenoller, katesinler, teanin gibi maddelerin miktarlar1 da azalmaktadir.

Bir sanayi tarim {riinii olan ¢ay bitkisinden son yillara kadar sadece iretilen {iriin olan ¢aydan faydalanilmaktaydi.
Bugiin ise hem tarladaki artiklar hem de tiretim atiklar: gesitli sekillerde degerlendirilmektedir. Bu galigmada budama
artig1 olan yasl yapraklar ve iiretim atig1 olan ¢Op, su ile ekstre edildikten sonra kafeinin ¢dziinmesi i¢in kloroform ile
muamele edilerek kafein elde edilmistir.

Uretim atig1 ¢opiin 100 gr. dan 0,29 gr., budama artig1 yasli yapraklardan ise 0,16 gr. %99 saflikta kafein elde edilmistir.
Uretim at1g1 ¢opten elde edilen kafein miktarimin, budama artig1 yasl yapraklardan elde edilen kafein miktarmin yaklasik
iki katidir. Bunun nedeni ¢ay tiretiminde taze siirglin uglarinimn 2,5 yaprak olan kisimlarinin kullaniliyor olmast olabilir.

Anahtar Kelimeler: Budama Artig1, Camellia sinensis, Cay Copti, Kafein
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Abstract

Tea consumption is increasing in our country and around the world. Especially in our country, approximately 3 kg of tea
is consumed per person per year. The positive contributions of tea, especially green and white tea, to human health, the
fact that it is easily accessible and cheaper than other beverages, and the enjoyable and relaxing properties of caffeine in
tea have increased the interest in tea. One of the reasons for the interest in tea is that it is a natural source of caffeine, a
natural stimulant that helps increase alertness and focus. It is also known that caffeine reduces the risk of diseases such
as Parkinson’s and Alzheimer’s.

In our country, the product obtained from the fields created from the Camellia sinensis var sinensis plant is used in tea
production. Black tea, green tea, oolong tea and white tea are obtained from the Camellia sinensis plant, with different
processing technologies. In recent years, interest in tea obtained from the flowers of the plant has increased and flower
tea production has begun to increase in the world and in our country. It is possible to obtain caffeine from the waste of
all products obtained from the Camellia sinensis plant.

In tea production, the fresh leaves of the plant at the shoot end, that is, the part with 2.5 leaves, are used. The amount of
caffeine in the tea plant decreases as you move down from the shoot tip. At the same time, the amounts of substances such
as polyphenols, catechins and theanine, which are beneficial to health, contained in tea, also decrease.

Until recent years, only the produced product, tea, was used from the tea plant, which is an industrial agricultural product.
Today, both field residues and production wastes are evaluated in various ways. In this study, caffeine was obtained by
extracting old leaves, which are pruning residues, and garbage, which is production waste, with water and then treating
them with chloroform to dissolve the caffeine. 0.29 g of 99% pure caffeine was obtained from 100 g of production waste
and 0.16 g of 99% purity caffeine was obtained from pruning leftover old leaves. The amount of caffeine obtained from
production waste garbage is approximately twice the amount of caffeine obtained from pruning residue and old leaves.
This may be because the parts of the fresh shoot tips with 2.5 leaves are used in tea production.

Keywords: Pruning Residue, Camellia sinensis, Tea Litter, Caffeine
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Bahgelerinden Alinan Topraklarda Radyoaktivite
Seviyelerinin ve Topraktan Caya Radyoizotop Gegis
Faktorlerinin Belirlenmesi

Serdar DIZMAN ", Atilla POLAT 2
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*Sorumlu Yazar E-mail: serdar.dizman@erdogan.edu.tr

Ozet

Bu ¢aligmanin amaci, Tirkiye’nin Rize ilindeki Hemsin (Organik tarim), Pazar ve Rize Merkez istasyonlarindaki ¢ay
tarlalarina ait toprak ve bu tarlalardan toplanan ¢aylardan elde edilen kuru ¢ay 6rneklerinde dogal ve yapay radyoaktivite
diizeylerini tespit etmek ve topraktan gay bitkisine gecen radyoizotoplar igin transfer faktoriinii hesaplamaktir. Alinan
toprak ve ¢ay Orneklerindeki radyoaktivite diizeyleri Yiiksek Saflikta Germanyum dedektorii (HPGe) kullanilarak
belirlendi. Her bir istasyondan 3 adet olmak iizere toplamda alinan 9 adet toprak drneginde ortalama *°Ra, **Th, '*’Cs ve
40K aktiviteleri sirastyla Hemsin istasyonu i¢in 16,52 + 2,83 Bq/kg, 6,59 + 1,46 Bq/kg, 267,21 + 4,43 Bq/kg ve 365,21 +
23,01 Bg/kg, Pazar istasyonu i¢in 7,70 + 2,03 Bg/kg, 2,80 + 0,99 Bq/kg, 125,43 + 3,39 Bq/kg ve 166,57 + 12,28 Bq/kg
ve Merkez ilge (Rize) istasyonu i¢in 12,59 + 1,69 Bqg/kg, 5,20 + 0,83 Bg/kg, 86,47 + 1,98 Bg/kg ve 234,20 + 12,65 Bg/
kg olarak bulundu. Belirlenen istasyonlardan toplanan yaklasik 10 kg yas cay ornegi siyah ¢ay olarak tiiketime hazir hale
getirildi. Elde edilen siyah ¢ay 6rneklerinde radyoaktivite degerleri belirlendi ve bu degerler kullanilarak topraktan gay
bitkisine gegen radyoizotop gegis faktorleri hesaplandi. Topraktan cay bitkine transfer faktorleri organik ¢ayda *°Ra igin
0,49, #*Th i¢in 0,46 ve “K i¢in 2,57 olarak, Pazar istasyonu ¢ayinda **°Ra i¢in 0,29, »2Th i¢in 0,00 ve “/K i¢in 2,36 olarak
ve merkez ilge istasyonu ¢ayinda ise *°Ra igin 0,21, #?Th i¢in 0,08 ve K igin 1,13 olarak hesaplanmistir. Ayrica, toprak
orneklerinde belirlenen radyoizotoplar kaynakli radyolojik tehlikeleri degerlendirmek i¢in radyum esdeger aktivitesi
(Raeq), dis tehlike indeksi (H ), absorblanmis doz hiz1 (D), yillik etkin doz esdegeri (YEDE) ve yasam boyu kanser
riski (LCR) degerleri hesapland: ve elde edilen bu degerler uluslararasi kuruluslar tarafindan onerilen limit degerlerle
karsilastirildi. Sonug olarak, bu ¢alisma ile hem toprak 6rneklerinde hem de ¢ay 6rneklerinde radyolojik yonden herhangi
bir risk olmadig gosterilmistir. Tiim siirgiin donemleri i¢in benzer ¢alismalarin gergeklestirilmesi onerilmektedir.

Anahtar Kelimeler: Cay, Toprak, Organik, Radyoaktivite, Transfer Faktorii, Rize
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Determination of Radioactivity Levels in Soils
taken from Some Tea Gardens in Hemsin, Pazar and
Central Districts and Radioisotope Transfer Factors

from Soil to Tea
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Abstract

The aim of this study was to determine the levels of natural and artificial radioactivity in the soil of tea plantations in
Hemsin (organic farming), Pazar and Rize Central stations in Rize province of Tiirkiye and to calculate the transfer
factor for radioisotopes transferred from soil to tea plant. The radioactivity levels in the soil and tea samples were
determined using a High Purity Germanium detector (HPGe). Average **°Ra, »2Th, '’Cs and *K activities in 9 soil
samples taken in total, 3 from each station were found as 16.52 + 2.83 Bq/kg, 6.59 + 1.46 Bq/kg, 267.21 + 4.43 Bg/kg
and 365.21 + 23.01 Bq/kg for Hemsin station, 7.70 + 2.03 Bq/kg, 2.80 + 0.99 Bq/kg, 125.43 + 3.39 Bq/kg and 166.57
+ 12.28 Bq/kg for Pazar station and 12.59 + 1.69 Bg/kg, 5.20 + 0.83 Bq/kg, 86.47 + 1.98 Bqg/kg and 234.20 + 12.65
Bg/kg for Centre station, respectively. Approximately 10 kg of fresh tea samples collected from the designated stations
were made ready for consumption as black tea. Radioactivity values were determined in the black tea samples obtained
and radioisotope transfer factors from soil to tea plant were calculated using these values. The transfer factors from
soil to tea plant were calculated as 0.49 for **Ra, 0.46 for 2Th and 2.57 for “/K in organic tea, 0.29 for ?**Ra, 0.00 for
22Th and 2.36 for “K in Pazar station tea and 0.21 for *Ra, 0.08 for 2*>Th and 1.13 for “°K in central district station
tea. In addition, radium equivalent activity (Raeq), external hazard index (H, ), absorbed dose rate (D), annual effective
dose equivalent (YEDE) and lifetime cancer risk (LCR) values were calculated to evaluate the radioisotope-induced
radiological hazards determined in soil samples and these values were compared with the limit values recommended by
international organizations. As a result, this study has shown that there is no radiological risk in both soil samples and tea
samples. It is recommended that similar studies be carried out for all harvest periods.

Keywords: Tea, Soil, Organic, Radioactivity, Transfer factor, Rize
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Cay Yapraklarindan Genomik DNA Izolasyonu i¢in
Yiiksek Verimli Bir Yaklasim; Fe Bazli Manyetik

Nanopartikiiller Kullanarak Bitkilerden DNA
Ekstraksiyon Verimliliginin Artirilmasi

Mehdi HAGHI"

! Tebriz Universitesi, Doga Bilimleri Fakiiltesi, Biyoloji Béliimii, Tebriz, fran
* Sorumlu Yazar E-mail: mehdihaghi@tabrizu.ac.ir

Ozet

Nanopartikiillerin spesifik 6zellikleri, bitkilerden DNA ekstraksiyonunda etkili olmasini saglar. Bu etkili 6zellikler, DNA
verimini ve PCR {iriinlerini artirarak, PCR amplikonunun 6zgiilligiinii ve duyarliligini arttirarak gergeklestirilir. Bu
yaklasim, bitki genomik arastirmalar ve molekiiler biyoloji alanindaki arastirmalar ilerletmek i¢in umut verici bir yol
saglar. Bu calisma, ¢ay yapraklarindan DNA ekstraksiyonu igin Fe-bazli nanopartikiillerin sentezlenmesini amagliyor.
Cay yaprag1 dokusundan genomik DNA’nin izole edilmesine yonelik hizli ve ucuz, yiiksek verimli bir yontem, CTAB
ekstraksiyon tamponunu Fe304@SiO2 manyetik nanokompozit ile birlestiren bir DNA izolasyon yontemiyle test
edildi. Nanokompozit, ¢ekirdek nanopartikiilleri Fe304’ten baslayarak sentezlendi. Baslangigta demir (III) kloriir ve
demir (II) tuzlari deiyonize su i¢erisinde homojenlestirildi ve 1 M NaOH kullanilarak pH 10’a ayarlandi. Cozelti daha
sonra bir Teflon otoklava yerlestirildi ve bir firinda 1sitildi. Daha sonra numune ¢ikarildi, deiyonize suyla yikandi ve
firmda kurutuldu. Fe304@Si02 nanokompozitini sentezlemek i¢gin sentezlenen Fe304, bir ultrasonik cihaz kullanilarak
dagitildi. Katalizor olarak 0,1 cc HCI ilave edildikten sonra 3 cc su, 5 cc amonyum hidroksit, 3 cc TEOS ve 5 cc
metanol ilave edildi. Cozelti yarim saat siireyle geri akitildi, ardindan numune yikandi ve kurutuldu. Nanopartikiil,
100 nm’den daha kii¢iik bir boyut gosteren SEM ve XRD testleri ile karakterize edildi. Sonuglar, standart CTAB
ekstraksiyon yonteminden daha az adimla 2 saatten daha kisa siirede yaprak dokusundan yiiksek kalitede ekstrakte edilen
genomik DNA’y1 gostermektedir. Genomik DNA’nin verimi gaydaki 5 yaprak disk basina 350 ng idi. izole edilen DNA,
birden fazla molekiiler 1slah yontemiyle test edildi ve PCR igin yeterli nitelik ve nicelikte oldugu goriildii. Manyetik
nanopartikiillerimiz ve CTAB ekstraksiyon tamponumuzun kombinasyonu, 6rnek basina diisiik maliyetle yaprak dokusu
DNA’sinin hazirlanmasi igin hizli, basit, cevre dostu, yiiksek verimli bir yontemdir.

Anahtar Kelimeler: Fe304@Si02, Manyetik Nanokompozit, DNA Ekstraksiyonu, Cay Yapragi
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Enhancing DNA Extraction Efficiency from Plants
Using Fe-Based Magnetic Nanoparticles: A High-
Throughput Approach for Genomic DNA
Isolation from Tea Leaves
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* Corresponding Author’ E-mail: mehdihaghi@tabrizu.ac.ir

Abstract

The specific properties of nanoparticles make them effective in DNA extraction from plants by enhancing DNA yield
and PCR products, increasing and improving the specificity and sensitivity of PCR amplicon. Overall, nanoparticles
offer a promising avenue for enhancing DNA extraction efficiency and the quality of DNA samples extracted from
plants, thereby advancing research in plant genomics and molecular biology. This study aimed to synthesize Fe-based
nanoparticles for DNA extraction from tea leaves. A quick and inexpensive high-throughput method for isolating
genomic DNA from tea leaf tissue was tested with a DNA isolation method that combines CTAB extraction buffer
with Fe304@SiO2 magnetic nanocomposite. The nanocomposite was synthesized starting with the core nanoparticles,
Fe304. Initially, iron (III) chloride and iron (II) salts were homogenized in deionized water, and the pH was adjusted to
10 using 1 M NaOH. The solution was then placed in a Teflon autoclave and heated in an oven. Subsequently, the sample
was removed, washed with deionized water, and dried in the oven. To synthesize the Fe304@SiO2 nanocomposite, the
synthesized Fe304 was dispersed using an ultrasonic device. 0.1 cc of HCI was added as a catalyst, followed by the
addition of 3 cc of water, 5 cc of ammonium hydroxide, 3 cc of TEOS, and 5 cc of methanol. The solution was refluxed
for half an hour, after which the sample was washed and dried. The nanoparticle was characterized by SEM and XRD
tests, showing a size of less than 100 nm. The results show high quality of extracted genomic DNA from leaf tissue in
less than 2 hours with fewer steps than a standard CTAB extraction method. The yield of the genomic DNA was 350 ng
per 5 leaf discs in tea. The isolated DNA was tested with multiple molecular breeding methods and was found to be of
sufficient quality and quantity for PCR. The combination of our magnetic nanoparticles and CTAB extraction buffer is a
fast, simple, environmentally friendly, high-throughput method for leaf tissue DNA preparation at a low cost per sample.

Keywords: Fe304@Si02, Magnetic Nanocomposite, DNA Extraction, Tea Leaf

111






III Ulusal Cay Kongresi

POSTER SUNUM
OZET BILDIRILERI

National Tea Congress I"



 —

~

RECEF TAYYIF
ERDOGARN

Ulusal Cay Kongresi / 21-23 Mayis 2024

Cay Bitkisinde Uygulanan Genglestirme
Budamasinin Uretici Tarafindan Degerlendirilmesi
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'Recep Tayyip Erdogan Universitesi, Pazar Meslek Yiiksekokulu, Bitkisel ve Hayvansal Uretim Boliimii, Rize, Tiirkiye
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Ozet

Cay bitkisi [Camellia sinensis (L.) O. Kuntze), Tirkiye’nin Dogu Karadeniz Bolgesinde yetistirilen ana tarim
iirinlerinden biridir. Ulkemizde ¢ay bitkisinin yetistirilmesi maksadiyla deneme galismalarinin bagladig1 ve basarili
olundugu 1924 yilindan giiniimiize kadar gecen siiregte c¢ay bitkisinin yaslanmasina baglh olarak verim diisiikligi
ortaya ¢ikmustir. Genglestirme budamasi, bitkinin yasl ve verimsiz dallarini keserek yeni siirgiinlerin olusumunu tesvik
etmek amactyla yapilmaktadir. Ayn1 zamanda belli bir oranda budama uygulamasi yapilmas:t CAYKUR’a iiriin satmak
isteyen {ireticilere 6n kosul olarak zorunlu tutulmaktadir. Bu uygulama ile ¢ay iireticileri yoniinden ¢ay bahgelerinin
yenilenmesi ve iirettikleri ¢ayin kalitesinin artmasi, verimi ve bilyiime giicii yiiksek taze siirgiin artig1 ve zengin kimyasal
igerige sahip kuru gay iiretimi gibi hem birey hem de iilke ekonomisi agisindan 6nemli olarak ifade edilebilecek bir
dizi avantaj saglanabilmektedir. Bu galigma, tilkemizde toplam ¢ay tarim alanlarmim % 65.8’ine sahip olan Rize ilinde
gergeklestirilmistir. Kartopu 6rnekleme yontemi kullanilarak Rize ve ilgelerinde bulunan 176 cay iireticisine uygulanan
¢evrimi¢i anket sonucunda elde edilen veriler frekans analizi yontemi ile degerlendirilmistir. Buna bagli olarak
CAYKUR tarafindan yayimlanan budama genelgesinde belirtilen oranda uygulanan genglestirme budamasi islem ve
stireci degerlendirilmis, genglestirme budamasinin giiglii ve zayif yanlari belirlenerek stratejik adimlar ve oneriler ortaya
konulmustur. Yapilan anket galigmasinin sonuglarina gore, katilimeilarin %51.7°si tarafindan genglestirme budamasi
sonras! ¢ay veriminde artis meydana geldigi ifade edilmektedir. Ayrica katilimeilarin %59.1°si CAYKUR tarafindan
genglestirme budamasi zorunlulugunun kaldirilmasi durumunda ¢ay bahgelerinde budama uygulamasina devam
edebilecegi sonucunu ortaya konmustur. Ankete katilan tireticilerin % 67’si tarafindan ¢ay bahgelerinde genglestirme
budamas: sonras1 yabanci ot miktarinda artis oldugu belirlenmistir. Yine ankete katilanlarin %26.7’si, ¢ay hastalik ve
zararli popiilasyonunun genglestirme budamasina bagli olarak degisim gostermedigini belirtmistir. CAYKUR’a ve
ozel sektore ¢ay veren tiim iireticilere yonelik genglestirme budamasi hakkinda detayli bilgilerin verilecegi egitimler
arttirilmalidir.

Anahtar Kelimeler: Camellia sinensis (L.)O. Kuntze, Genglestirme Budamas1, Hasat, Uretici, Verim
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Evaluation of Rejuvenation Pruning Applied to
Tea Plants by the Producer
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Abstract

Tea plant [Camellia sinensis (L.) O. Kuntze] is one of the main agricultural products grown in the Eastern Black Sea
Region of Tiirkiye. In the period from 1924, when trial studies on tea plant cultivation began and were successful in our
country, to the present day, there have been decreases in yield due to the aging of the tea plant. Rejuvenation pruning
is done to encourage the formation of new shoots by cutting off old and inefficient branches of the plant. At the same
time, a certain amount of pruning is required as a prerequisite for producers who want to sell products to CAYKUR.
Tea plant [Camellia sinensis (L.) O. Kuntze] is one of the main agricultural products grown in the Eastern Black Sea
Region of Tiirkiye. In the period from 1924, when trial studies on tea plant cultivation began and were successful in our
country, to the present day, there have been decreases in yield due to the aging of the tea plant. Rejuvenation pruning
is done to encourage the formation of new shoots by cutting off old and inefficient branches of the plant. At the same
time, a certain amount of pruning is required as a prerequisite for producers who want to sell products to CAYKUR.
With this application, tea producers will be provided with many advantages that can be considered important for both the
individual and the country’s economy, such as renewing the tea gardens, increasing the quality of the tea they produce,
and renewing the tea gardens. and improving the quality of tea. Increasing fresh shoots with high yield and growth power
and producing dry tea with rich chemical content. This study was carried out in Rize province, which has 65.8% of the
total tea agricultural areas in our country. The data obtained as a result of the online survey applied to 176 tea producers
in Rize and its districts using the snowball sampling method was evaluated using the frequency analysis method. In this
direction, the rejuvenation pruning procedure and process applied at the rate specified in the pruning circular published
by CAYKUR were evaluated, the strengths and weaknesses of rejuvenation pruning were determined, and strategic steps
and suggestions were put forward. According to the survey results, 51.7% of the participants stated that there was an
increase in tea yield after rejuvenation pruning. In addition, 59.1% of the participants concluded that they could continue
pruning if the obligation of rejuvenation pruning in tea gardens was abolished by CAYKUR. It was determined that 67%
of the producers participating in the survey had an increase in the amount of weeds after rejuvenation pruning in their
tea gardens. Again, 26.7% of the survey participants stated that the tea disease and pest population did not change due
to rejuvenation pruning. Training should be increased to provide detailed information about rejuvenation pruning to all
producers who supply tea to CAYKUR and the private sector.

Keywords: Camellia sinensis (L.) O. Kuntze, Rejuvenation Pruning, Harvest, Producer, Yield
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Orosanga japonica (Hemiptera Ricaniidae)’nin
Cayda Kalite Parametreleri Uzerine Etkisinin
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Ozet

Cay (Camelia sinensis), Ulkemizde Dogu Karadeniz Bélgesi’nde yetistirilmekte olan en 6nemli sanayi bitkilerimizden
biridir. Cay siirgilinlerini yogun bir sekilde istila eden Orosanga japonica (Syn: Ricania japonica) adli zararli bolgede
bulunan sebze ve meyvelerde (kivi, fasulye, salatalik vb.) de yogun bir sekilde goriilmektedir. Bu tiiriin hem nimf
hem de erginleri ¢ok sayida sebze ve meyvelerin geng siirgiinleri iizerinde bitkilerin 6z suyu ile beslenerek zarar
vermektedir Zararlinin bolgede konukcu bitki olarak ¢ay1 yogun bir sekilde istila etmesi nedeniyle, bu proje kapsaminda
O. japonica’nin gayn kalitesi iizerine etkisinin arastirilmasi amaglanmstir. Ayrica, zararliya kars: gelistirilen yerel iki
mikoinsektisidin ¢ay siirgiinlerinde bulunan zararliya karsi uygulanmasinda c¢ayim kalitesine etkisi de arastirilmstir.
Bu ¢alisma kapsaminda O. japonica bulastirilmis test grubu, kontrol grubu ve BbaTR61 ve MetTR61 olarak bildirilen
iki mikoinsektisite ait 6rneklem gruplarimin hepsi igin Iyidere, Pazarl ve Pazar2’de bulunan ¢ay bahgelerinde ayr1 ayr
siyah cay elde edilerek bunlarin kalite parametreleri arastirildi. Calismalar 2021 ve 2022 yillarinda her ¢ay bahgesinde 4
farkli grupla 3 tekrarl olarak yiiriitiildii. Kalite parametreleri olarak su ekstrakti, toplam kiil, seliiloz, toplam polifenol,
theaflavin/thearubigin orani, dem rengi, %demde parlaklik, dem renk koyulugu ve kafein degerleri analiz edildi. Ayrica
mineral madde olarak aliiminyum, bakir, demir, mangan, ¢inko, kalsiyum ve magnezyum degerleri belirlendi. Analiz
sonuglarina gére bocek bulasik test grubu ile kontrol gruplari arasinda istatistiksel olarak anlaml farkliliklar tespit edildi.
Bu farkliliklarin O. japonica’nin siyah ¢ayda kalite parametreleri iizerinde bir etkiye sahip oldugunu istatistiksel olarak
ortaya koydu. Mikoinsektisit gruplari kalite parametreleri bakimindan kontrol grubuyla istatistiksel olarak anlamli bir
farklilik géstermedi. Bu ¢aligma sonucunda, siyah ¢ayin kalite parametrelerinin O. japonica’dan olumsuz etkilendigini
ortaya koydu.

Anahtar Kelimeler: Camelia sinensis, Cay, Kalite Parametreleri, Orosanga japonica
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Abstract

Tea (Camelia sinensis) is one of the most important industrial plants grown in the Eastern Black Sea Region of our
country. The pest called Orosanga japonica (Syn: Ricania japonica), which heavily invades tea shoots, is also seen
intensely on vegetables and fruits (kiwi, beans, cucumber, etc.) in the region. Both nymphs and adults damage the young
shoots of many vegetables and fruits by feeding on the sap of the host plants. The aim of this study was to determine
the effect of O. japonica on the quality parameters of black tea. In addition, the effects of two local mycoinsecticides
developed against pests were investigated on the quality of tea when applied against pests of tea shoots. Therefore,
tea yield quality and black tea quality parameters were examined in the O. japonica-infested test group and the non-
infested control group in tea gardens of the lyidere and Pazar districts of Rize in Tiirkiye. The studies were carried out
in three repetitions with four different groups in 2021 and 2022. The quality parameters and mineral content of the black
tea were analyzed by processing the fresh shoots obtained from the harvest in mini-scale tea processing facilities. In
practice, water extract content, total ash amount, cellulose amount, total polyphenol content, theaflavin/thearubigin ratio,
brightness and color ratio, and caffeine values were analyzed as the quality characteristics of black tea, and aluminum
(Al), copper (Cu), iron (Fe), manganese (Mn), zinc (Zn), calcium (Ca), and magnesium (Mg) values. Analysis showed
that there also differences in quality parameters and mineral contents between the insect-infested test group and control
group. Mycoinsecticide groups showed no statistically significant difference on the control group in terms of quality
parameters. These results revealed that O. japonica affects the fresh shoots of the tea plant, causing a decrease in yield in
the fresh shoots and negative changes in the quality parameters of the black tea.

Keywords: Camelia sinensis, Orosanga japonica, Tea, Quality Parameters
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Ozet

Ulkemizde gay plantasyonlar baslangicta Cin ve Assam ¢ay1 varyetelerinin melez tohumlari ile kurulmus olup sonraki
plantasyonlarin kurulmasi ve mevcutlarin yenilenmesi tohumla devam etmistir. Tohumla ¢ogaltilan ¢ay bitkisinde yabanci
tozlasma nedeniyle genetik agilim meydana gelmistir. Bunun sonucunda, iilkemizde ayni ¢ay bahgesinde bile fenotipik,
verim, kalite ve gibi 6zellikler bakimindan farkli olan yeni tipler ortaya ¢ikmistir. Bu ¢ay bahgelerinden istenilen kalitede
¢ayin alinamamasi nedeniyle ¢ay bahgelerinin yenilenmesi ihtiyaci ortaya ¢ikmistir. Cay bahgelerinin yenilenmesi igin
1slah edilmis gesitlere ihtiyag vardir. Melezleme 1slahinda ebeveynlerin ¢igek tozu performanslarinin olduk¢a énemli
oldugu ve melezlemede basariyi etkileyen en énemli etken oldugu bilinmektedir. Bu galismada TUBITAK 1007 projesi
kapsaminda Recep Tayyip Erdogan Universitesi ve CAYKUR, Atatiirk Cay ve Bahge Kiiltiirleri Arastirma Enstitiisii
ile birlikte Dogu Karadeniz Cay Uretim Bolgesi'nden seleksiyonla elde edilen morfolojik ve biyokimyasal 6zellikler
bakimindan iistiin olarak belirlenen 10 farkli cay genotipi (53 KA 12, 53 KA 10, 61 AK 29, 61 SU 31, 61 HA 52, 61 OF
50, 08 BO 18, 53 CE 184, 53 CE 204, 53 PA 104) kullanilmistir. Bu genotiplerden 2023 yilinin Eyliil -Aralik aylarinda
¢icek tomurcuklari toplanarak ¢igek tozu canlilik, cimlenme ve tiretim miktari belirlenmistir. Cigek tozu canlilik diizeyleri
TTC (2-3-5-trifenil tetrazolium klorid), ¢imlenme oranlar petride agar, ¢igek tozu miktari ise Hemositometrik yontemle
belirlenmistir. Cay genotipleri arasinda ¢icek tozu canlilik, ¢gimlenme oranlari ile gigek tozu miktar: bakimindan 6nemli
farkliliklar tespit edilmistir. Cay genotipleri arasinda canli ¢igek tozu orani %26 ile %91, yar1 canlt %7 ile %56, cansiz
cicek tozu %?2 ile %41 arasinda degisirken, ¢cimlenme orani %12’lik sakkaroz konsantrasyonunda %26 ile %83 arasinda
degismistir. Bir anterdeki ¢icek tozu sayisi en diisiik deger ve en yiiksek deger olarak sirasiyla 1451 ve 6722 adet
bulunmustur.

Anahtar Kelimeler: Camellia sinensis, Cigek Tozu Canliligi, Cigek Tozu Cimlenme Orani, Cigek Tozu Uretim Miktar,
TTC, Petride Agar Yontemi
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Abstract

Tea plantations in our country were initially established with hybrid seeds of Chinese and Assam tea varieties, and
the establishment of subsequent plantations and the renewal of existing ones continued with seeds. Seed propagation
has led to genetic differences in the tea plant due to alien pollination and adaptation to environmental conditions. As
a result, new types that differ in terms of phenotypic, yield, quality and similar characteristics have emerged even in
the same tea garden in our country. Since tea of the desired quality could not be obtained from these tea gardens, the
need of renew the tea gardens has emerged. Improved varieties are required to renew tea gardens. It is known that
the pollen performance of the parents is very important in hybridization breeding and is the most important factor
affecting success in cross-pollination. In this study, 10 different tea genotypes (53 KA 12, 53 KA 10, 61 AK 29, 61
SU 31, 61 HA 52, 61 OF 50, 08 BO 18, 53 CE 184, 53 CE 204, 53 PA 104), determined to be superior in terms of
biochemical properties, and obtained by selection from the Eastern Black Sea Tea Production Region within the scope of
the TUBITAK 1007 project carried out together with Recep Tayyip Erdogan University and CAYKUR Ataturk Tea and
Horticultural Research Institute, were used. Flower buds were collected from these genotypes between September and
December 2023 and pollen viability, germination and quantity were determined. Pollen viability levels were detected by
TTC (2-3-5-triphenyl tetrazolium chloride), agar in petri method were used for pollen germination, and pollen quantity
was counted by the Hemocytometric method. Significant differences were determined between tea genotypes in terms
of pollen viability, germination rates and pollen amount. Among the tea genotypes the viable pollen ratios were ranged
from 26% to 91%, semi-viable from 7% to 56%, non-viable pollen from 2% to 41%, While the germination rate varied
between 26% and 83% at 12% sucrose concentration. The lowest and highest number of pollen quantity in an anther were
found to be as 1451 and 6722, respectively.

Keywords: Camellia sinensis, Pollen Viability, Pollen Germination Rate, Pollen Production Quantity, TTC, Agar in
Petri Method
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Etkileri: MNU ile Intraduktal Indiiklenen Meme
Karsinomu Modeli
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Ozet

Meme kanseri diinya ¢apinda kadinlarda yaygin goriilen bir kanserdir ve 2022 yilinda ortalama 666.000 kadin i¢in kansere
bagli 6limlerin 6nde gelen nedenidir. Bu ¢aligma; N-metil-N-nitrozoiire (MNU)’nin intraduktal (i.duk.) enjeksiyonu ile
indiiklenen meme karsinomunda, beyaz ¢ay tiiketiminin potansiyel etkisini arastiran ilk ¢aligmadir.

Calisma igin 50 adet Sprague Dawley rat; Kontrol, MNU, Taxol, 50 mg/mL beyaz ¢ay ve 200 mg/mL beyaz ¢ay olmak
iizere bes gruba ayrildi. K grubu hari¢ diger gruplarda, i.duk. MNU enjeksiyonuyla meme karsinomu olusturuldu. Serum
numunelerinde VEGF, M-CSF, TNF-a, MMP-9, IL-6, CA 15-3, ER-Ra, PCC, TIMP-1, NRP-2, TBARS ve toplam tiyol
(TT) diizeyleri, meme dokularinda Ki-67, 8-OHdG ve Kaspaz-3 incelendi.

MNU grubunda artan 8-OHdG pozitifligi, yilksek TBARS ve PCC seviyeleri, diisiik tiyol (-SH) leri MNU’nun neden
oldugu oksidatif hasar1 ortaya koymaktadir. Beyaz ¢aydaki yiiksek antioksidan igeriginin, lipid peroksidasyonu iizerinde
iyilestirici etkiye sahip oldugu, ayrica DNA ve protein hasarini engellendigi ve inflamatuar sitokin seviyelerini azalttig1
tespit edildi. MNU grubuna kiyasla diisiik doz beyaz ¢ay grubunda; TBARS, PCC, IL-6, TNF-a, NRP-2 ve M-CSF
diizeylerinin anlaml1 diizeyde azaldigi ve TT gruplarinin ise anlamli diizeyde arttig1 belirlendi (p<0.05). MNU grubunda
artan hiperplazik alanlar ve histopatolojik degisikliklerin, beyaz ¢ay kullanimi ile basarili bir sekilde onarildig: gosterildi.
Ki-67 pozitifligi gosteren hiperplazik epitel hiicre sayisinin MNU grubunda arttigi, beyaz ¢ay gruplarinda ise azaldigi
tespit edildi. Beyaz ¢ayin, kaspaz-3 aktivitesini arttirarak kanser hiicrelerini apoptoza soktugu, MNU grubunda ise
bu apoptotik hiicrelerin sayisinin ¢ok diisiik oldugu gosterildi. Beyaz ¢ay verilen meme kanserli siganlarda, sagkalim
oranlarinin arttigini, fiziksel hareketlilik olarak diger gruplardan daha aktif olduklarini gozlendi.

Bu caligmada; beyaz ¢ayin tiimoéral olaylarin neden oldugu doku hasarinin 6nlenmesine katkida bulundugu, meme
kanserinin 6nlenmesi ve tedavisi tizerine olumlu etkileri oldugu ayrica meme kanserinin olumsuz etkilerini bityiik dlgiide
azalttig1 belirlendi. Bulgularimiz, beyaz ¢ayin anti-karsinojenik etkisi ve meme kanseri i¢in kemopreventif potansiyelini
daha kapsamli arastirmak igin onemli gerekgeler saglamaktadir. Beyaz ¢ay kemoterapinin yerini alamaz, ancak faydali
ozellikleri ile meme kanserinin tedavisinde ve dnlenmesinde destek olarak kullanilabilir.

Anahtar Kelimeler: Camellia sinensis, intraduktal MNU ile Indiiklenen Meme Kanseri, Makrofaj Koloni Uyarict
Faktor, Oksidatif Stres, 8-Hidroksi-2' Deoksiguanozin.

120



 —

~

RECEF TAYYIF
ERDOGARN

National Tea Congress / 21-23 May 2024

Favourable Effects of White Tea on Breast Cancer:

Intraductal Induced Breast Carcinoma
Model with MNU

Sibel MATARACI KARAKAS!, Adnan YILMAZ'", Tolga MERCANTEPE?,
Atilla TOPCU?, Esra PINARBAS!

! Recep Tayyip Erdogan University, Faculty of Medicine, Department of Medicial Biochemistry, Rize, Tiirkiye

2 Recep Tayyip Erdogan University, Faculty of Medicine, Department of Histology and Embryology, Rize, Tiirkiye
*Recep Tayyip Erdogan University, Faculty of Medicine, Department of Medicial Pharmacology, Rize, Tiirkiye

* Corresponding Author’ E-mail: adnan.yilmaz@erdogan.edu.tr

Abstract

Breast cancer is a common cancer in women worldwide and is the leading cause of cancer-related deaths for an average
of 666,000 women in 2022. This study is the first study investigating the potential effect of white tea consumption in
breast carcinoma induced by intraductal (i.duc.) induction with N-methyl-N-nitrozourea (MNU).

For the study, 50 Sprague Dawley rats were divided into five groups as Control (C), MNU, Taxol (TAX), 50 mg/mL
white tea (BC-50) and 200 mg/mL white tea (BC-200). Mammary carcinoma was induced by i.duc. injection of MNU in
all groups except group C. VEGF, M-CSF, TNF-a, MMP-9, IL-6, CA 15-3, ER-Ra, PCC, TIMP-1, NRP-2, TBARS and
total thiol (TT) levels in serum samples and Ki-67, 8-OHdG and Caspase-3 in breast tissues were analysed.

Increased 8-OHdAG positivity, high TBARS and PCC levels, and low thiol (-SH) levels in the MNU group reveal the
oxidative damage caused by MNU. It was determined that the high antioxidant content in white tea had ameliorative
effect on lipid peroxidation, as well as preventing DNA and protein damage and reducing inflammatory cytokine levels.
In the low dose white tea group compared to the MNU group; It was determined that TBARS, PCC, IL-6, TNF-a, NRP-
2 and M-CSF levels decreased significantly and increased significantly in the TT groups (p<0.05). It was shown that
the increased hyperplasic areas and histopathological changes in the MNU group were successfully repaired with the
use of white tea. It was determined that the number of hyperplastic epithelial cells showing Ki-67 positivity increased
in the MNU group and decreased in the white tea groups. It was shown that white tea caused cancer cells to undergo
apoptosis by increasing caspase-3 activity, and the number of these apoptotic cells was very low in the MNU group. It
was observed that the survival rates of breast cancer rats given white tea increased and they were more physically active
than other groups.

In this study, it was determined that white tea contributes to the prevention of tissue damage caused by tumor events, has
positive effects on the prevention and treatment of breast cancer, and also greatly reduces the negative effects of breast
cancer. Our findings provide important grounds for further investigation of the anti-carcinogenic effect of white tea and
its chemopreventive potential for breast cancer. White tea cannot replace chemotherapy, but its beneficial properties can
be used as an adjunct in the treatment and prevention of breast cancer.

Keywords: Camellia sinensis, Intraductal MNU-Induced Breast Cancer, Macrophage Colony-Stimulating Factor,
Oxidative Stress, 8-Hydroxy-2' Deoxyguanosine.
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Ozet

Obezite son yillarda diinya ¢apinda endise verici oranlarda artmistir. Obezite; kardiyovaskiiler hastaliklar, tip 2
diyabet, hipertansiyon, dislipidemi gibi bir¢ok hastaliklarla iliskilidir. Obezite ile ilgili yapilan bir¢ok ¢alisma yesil ¢ay
kullanilarak yapilmistir. Antioksidan 6zelligi ve igerik agisindan diger ¢ay ¢esitlerinden daha zengin olan, daha az islem
gorerek iiretilen beyaz ¢ayin obezite lizerine etkisi ile ilgili herhangi bir klinik arastirmaya literatiirde rastlanmamustir. Bu
¢aligmada, obez bireylerde beyaz ¢ay tiiketiminin etkisi antropometrik ve biyokimyasal olarak incelendi.
Antropometrik ve biyokimyasal 6l¢iimlere dayanarak obez hastalar; 4 gruba ayrildi. Glukoz toleransi bozulmus olan
obezlere; diyet, egzersiz ve metformin (METF) verildi. Glukoz toleransi normal olup diger kriterlere uyanlara; diyet,
egzersiz ve orlistat tedavisi (ORL) verildi. Medikal tedaviyi kabul etmeyenlere ise; diyet, egzersiz ve beyaz cay (BC)
verildi. Ilag veya beyaz ¢ay1 kabul etmeyen obezlere sadece diyet ve egzersiz programi (KONT) verildi. Caligma 12 hafta
boyunca siirdii. 12.hafta sonunda tekrar antropometrik ve biyokimyasal 6lgtimler yapildi.

Tim gruplarda; kontrol grubuna gore viicut agirligi, bel cevresi ve viicut kitle indeksi parametrelerinde anlaml diisiis
goriildi (p<0,05). En fazla diisiis ise beyaz ¢ay grubunda oldu. Beyaz ¢ay grubunda; serum HDL-K diizeyinde anlamli
artig, serum kolesterol, LDL-K ve trigliserit diizeylerinde anlaml diisiis goriildii (p<0,05). Beyaz ¢ay grubunda; serum
adinopektin, leptin, ghrelin ve asprosin diizeylerinde anlamli diisiis goriiliirken (p<0,05), diger gruplarda anlaml fark
goriilmemistir (p>0,05).

Sonuglarimiz, BC tiiketiminin viicut agirliginin azaltilmasinda ve dolayisiyla obezitenin 6nlenmesinde 6nemli bir role
sahip oldugunu gostermistir. Ancak BC ve BC’nin obeziteye etkisi lizerine ¢ok az galigma bulunmaktadir. Bu nedenle
BC’nin obezite iizerine etkisine iliskin klinik ¢alismalarin eksikligi bu alanin daha fazla arastirilmasini gerektirmektedir.

Anahtar Kelimeler: Beyaz Cay, Obezite, Kilo Kaybi, Oksidatif Stres, Lipit Profili
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Abstract

Obesity is increased at alarming rates in recent years. Obesity; It is associated with many diseases such as type 2 diabetes
and dyslipidemia. Many studies on obesity have been conducted on green tea. No clinical research has been found in
the literature regarding the effect of white tea, which is produced with less processing and is richer than other tea types
in terms of antioxidant properties and content, on obesity. In this study, the effect of white tea consumption on obese
individuals was examined anthropometrically and biochemically.

Based on the antropometric and biochemical assessments, the obese patients were asigned into 4 groups. Obese patients
with impaired glucose tolerance were given diet, exercise, and metformin (METF). Those with normal glucose tolerance
and matching other criteria were given diet, exercise and orlistat treatment (ORL). Those who did not accept medical
treatment were given diet, exercise and white tea (WT). Obese people who did not accept medication or white tea
were given only a diet and exercise program (CONT). The study lasted for 12 weeks. At the end of the 12th week,
anthropometric and biochemical measurements were reassessed.

Body weight, waist circumference, and body mass index parameters decreased significantly in all groups (p<0.05).
The highest decrease was seen in the white tea group. In the WT group, contrary to a significant elevation of serum
HDL-C, cholesterol, LDL-C and triglyceride levels decreased significantly (p<0.05). Serum adinopectin, leptin, ghrelin
and asprosin levels decreased significantly in the white tea group (p<0.05), which did not differ significantly in the other
groups (p>0.05).

Our results showed that WT consumption has an important role in reducing body weight and thus preventing obesity.
However, there are very few studies on WT and its effect on obesity. Therefore, the lack of studies on the effect of WT
on obese individuals requires further investigation of this area.

Keywords: White Tea, Obesity, Weight Loss, Oxidative Stress, Lipid Profile
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Ozet

Bu arastirma; Rize ili ve ilgelerinde ¢ay ve meyve yetistiriciliginin genel durumu ile ¢ift¢i uygulamalarinin ne durumda
oldugunu ortaya koyarak gerekli énerilerde bulunmak amaciyla yapilmistir. Bu amagla Rize ili merkez ile ikizdere,
Iyidere, Derepazari, Giineysu, Cayeli, Pazar, Ardesen, Findikli, Hemsin, Camlihemsin, Kalkandere ilgelerinde, Rize
Tarim ve Orman Il ve Ilge miidiirliiklerine kayitl gay ve meyve yetistiriciligi yapan 184 iiretici ile anket calismast
yapilmistir. Anketler 2021-2022 yillarma ait iiretim donemlerinde, iireticiler ile yiiz yiize yapilmis ve bu sekilde
arastirma bulgular1 elde edilmistir. Anketlerden elde edilen sonuglara gore iireticilerin biiyiik bir kisminin (%72,83)
15 yildan daha uzun siireden beri yetistiricilikle ugrastiklar1 belirlenmistir. Ureticilerin %69,89’unun kimyasal giibre
kullanmakta oldugu, %92,77’sinin sulama yapmadigi, %80,00’inin ¢ay ve meyve bahgelerinden her yil diizenli iiriin
almakta olduklar1 tespit edilmistir. Cay bahgelerinin biiyiik bir kisminin (%96,17) tohumla, meyve bahgelerinin
tamaminin ise vejetatif ¢ogaltim yontemleri ile kurulmus olduklari tespit edilmistir. Bahgelerin 6nemli bir kismimimn
miilk sahipleri tarafindan isletildigi belirlenmistir. Meyve yetistiriciliginden elde edilen iirlinlerin biiyiik bir kisminin ise
aile ihtiyaglarini kargtlamak amaciyla kullanildig1 tespit edilmistir. Ureticilerin %46,20 si TV ciftci programlarini takip
ederken, %53,80’1 bu programlarmi takip etmedigini belirtmistir. Ureticilerin %73,37’sinin Cay-meyve yetistiriciligi
konusunda Universitelerden bilgi almak istedigi belirlenmistir.

Bu arastirmanin sonuglari degerlendirildiginde, Rize ili ve ilgelerinde ¢ay ve meyve yetistiriciliginin modern meyvecilik
ilkelerine uygun olarak yapilmadigi tespit edilmistir. Ayrica cay ve meyve yetistiriciliginin bir tiretim planlamasi dahilinde
tek tiriine bagl kalmadan yiiksek gelir getirici maviyemis, kivi ve Trabzon hurmasi gibi yéreye uygun farkl tiirlerle tirtin
¢esitlendirmesi yapilmast, ¢ift¢i uygulamalarimin gelistirilmesi ve bilgi eksikliklerinin egitimlerle giderilmesi gerektigi
kanaatine varilmistir.

Anahtar Kelimeler: Cay Yetistiriciligi, Meyve Yetistiriciligi, Ciftci Uygulamalari, Rize
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Abstract

This research; It was carried out in order to make necessary suggestions by revealing the general situation of tea and
fruit cultivation and farmer practices in Rize province and its districts. For this purpose, a survey was conducted with
producers engaged in tea and fruit cultivation registered to Rize Provincial and District Directorates of Agriculture
and Forestry in Rize city center and Ikizdere, Iyidere, Derepazari, Giineysu, Cayeli, Pazar, Ardesen, Findikli, Hemsin,
Camlihemsin, Kalkandere districts. Surveys were conducted face to face with 184 producers during the production
periods of 2021-2022, and research findings were obtained in this way. According to the results obtained from the
surveys, it was determined that the majority of the producers (72,83%) have been engaged in cultivation for more than
15 years. It was determined that 69,89% of the producers use chemical fertilizers, 92,77% do not irrigate, and 80,00%
receive regular products from tea and orchards every year. It was determined that most of the tea gardens (96,17%) were
established by seeds, and all of the orchards were established by vegetative propagation methods. It has been determined
that a significant part of the gardens are run by property owners. It has been determined that most of the products
obtained from fruit growing are used to meet family needs. While 46.20% of the producers follow TV farmer programs,
53.80% stated that they do not follow these programs. It was determined that 73.37% of the producers wanted to get
information from Universitys about tea-fruit cultivation.

When the results of this research were evaluated, it was determined that tea and fruit cultivation in Rize province and
its districts was not carried out in accordance with modern fruit growing principles. In addition, it was concluded that
tea and fruit cultivation should be diversified with different species suitable for the region such as blueberry, kiwi and
persimmon, which generate high income, without sticking to a single product within the scope of a production planning,
farmer practices should be improved and knowledge deficiencies should be eliminated through training.

Keywords: Tea Cultivation, Fruit Cultivation, Farmer Practices, Rize
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Ozet

Cin, Tayvan, Japonya ve Giiney Asya gibi tilkelerde insanlar yag ekstraktindan sonra kalan ¢ay tohumu tozunu deterjan
olarak kullanmaktadirlar. Bu iiriiniin mutfakta deterjan olarak ve hatta yiiz, sag, viicut yikamakta bile kullanilabilecegi
belirtilmistir. Giiniimiizde kullanilan kimyasal tiriinlerin ekolojiye ve insan viicuduna zararlart diisiinildiigiinde cay
tohumu tozu gibi dogal ve geleneksel tiriinlerin yeniden popiiler hale getirilmesi diisiiniilebilir. Cay tohumu tozundan
elde edilen deterjanin oldukg¢a dogal ve orijinal bir deterjan olmasi, gevre dostu olmasi, yag ve kiri kolaylikla temizlemek
i¢in zengin icerikli bitki saponini igermesi, bakterileri yok etmek i¢in dogal teofilin igermesi, diger deterjanlara kiyasla
kimyasal tehlikelerden elleri ve cildi korumak i¢in dogal yag i¢ermesi, kopiirmedigi igin kolay durulanmasi dolayisiyla
su tiiketiminin azaltmasi, suyun yani sira para, zaman tasarrufu da saglayarak yasami iyilestirmesi gibi avantajlari
bulunmaktadir. Cay tohumu tozu deterjani; bir miktar ¢ay tohumu tozu, sofra tuzu ve suyun karistirilarak kaynatma
islemine tabi tutulmasi ve olusan pelte kivamindaki karisimin oda sicakligina sogutulmasiyla hazirlanmistir. Cay tohumu
deterjan1 ve kimyasal deterjanin temizleme kapasitesinin mukayese edildigi bir ¢aligma diizenegi hazirlanmis ve bu ¢alisma
kapsaminda geleneksel Tiirk kahvaltisinda tiiketilen bazi iiriinlerle birbirine esit sayida iki grup tabak hazirlanmistir.
Yapilan denemede, Oncelikle her bir tabaga ayni miktar ve diizende kahvaltilik malzeme konarak dort giin boyunca
ayni kosullarda bekletilmis, mikrobiyal yiikiin iyice artmasi saglanmistir. Dordiincii giin sonunda tirtinler tabaklardan
iyice styrilarak bosaltildiktan sonra her bir tabaktan mikrobiyolojik yiikii 6lgmek igin swap yontemiyle numune alinmus,
ardindan gruplardan birisi ¢ay tohumu tozu deterjani ve diger grup ise piyasadan temin edilen kimyasal bir deterjanla
yikanmis ve 1lik su ile durulanmustir. Deterjanlar kirli yiizey iizerine ovalamak suretiyle dogrudan uygulanmistir. Temiz
tabaklardan tekrar numune alinarak biitiin 6rnekler mikrobiyolojik analize tabi tutulmus, Kiif-Maya, Toplam Bakteri,
S.Aureus ve E.coli analizleri yapilmistir. Elde edilen sonuglar neticesinde, ¢ay tohumu tozu deterjani kimyasal deterjan
ile kiyaslandiginda, ¢ay tohumu deterjaninin gozle goriinen yag ve kirlerden arindirmanin yani sira mikrobiyal yiikii de
kimyasal deterjana benzer sekilde azalttig1 gézlenmistir. Ayrica higbir tabakta E.coli varligina rastlanmamustir. Genel bir
degerlendirme yapildiginda ¢ay tohumu tozu deterjaninn kirli tabaklar: temizleme giicii ve mikrobiyal yiik tizerindeki
etkisi dikkate alindiginda, kimyasal deterjana alternatif dogal bir iiriin olarak kullanilabilecegi ifade edilebilir.
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Abstract

In China, Taiwan, Japan and some South Asia countries, people use the remaining tea seed powder as a detergent after oil
extraction. It has been suggested that this product can be used as a detergent in the kitchen and even for washing the face,
hair and body. Considering the harm of chemical products used today to the ecology and the human body, natural and
traditional products such as tea seed powder can be made popular again. The detergent obtained from tea seed powder
has some advantages. It is a very natural and original detergent, it is environmentally friendly, it contains rich plant
saponin to easily clean oil and dirt, it contains natural theophylline to destroy bacteria, it contains natural oil to protect
hands and skin from chemical hazards compared to other detergents, it reduces water consumption due to easy rinsing
improving life by saving money and time as well as water. Tea seed powder detergent was prepared by mixing some tea
seed powder, table salt and water and by boiling it, and the resulting jelly-like mixture was cooled to room temperature.
A study was prepared to compare the cleaning capacity of tea seed detergent and chemical detergent, and within the
scope of this study, two groups of equal number of plates were prepared with some products consumed in the traditional
Turkish breakfast. In the experiment, first of all, breakfast foods were placed on each plate in the same quantity and order
and kept under the same conditions for four days, and the microbial load was ensured to increase significantly. At the
end of the fourth day, after the products were thoroughly scraped from the plates and emptied, samples were taken from
each plate by the swap method to measure the microbiological load, then one of the groups was washed with tea seed
powder detergent and the other group was washed with a commercially available chemical detergent and rinsed with
warm water. Detergents were applied directly by rubbing onto the dirty surface. Samples were taken again from clean
plates and all samples were subjected to microbiological analysis, and Mold-Yeast, Total Bacteria, S.Aureus and E.coli
analyzes were performed. According to the results obtained, it has been observed that tea seed powder detergent not only
cleanses visible oil and dirt when compared to chemical detergent, but also reduces the microbial load in a similar way.
Additionally, the presence of E.coli was not detected in any plate. When a general evaluation is made, considering the
power of tea seed powder detergent to clean dirty plates and its effect on microbial load, it can be said that the tea seed
powder detergent can be used as a natural alternative to chemical detergent.

Keywords: Tea Seed, Detergent, Contamination, Microbial Load.
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Ozet

Cay (Camellia sinensis L.O. Kuntze), diinyada tropik ve subtropik iklim kosullarina sahip bolgelerde yetistirilebilen bir
bitkidir. En fazla ¢ay iiretimi yapan iilke Cin olup, onu sirasiyla Hindistan, Kenya, Srilanka ve Tiirkiye izlemektedir.
Tiirkiye ¢ay tarimimnin yapildigi en kuzey bolgede (42 enlem derecesi) yer almasi nedeni ile olusan diisiik sicaklik ve kisa
giinden dolay1 cay bitkisinde 6 ay dormant donem olusmaktadir. Tiirkiye’nin gay yetistiriciligi yapilan Dogu Karadeniz
Bolgesi sartlarinda gay tomurcuklari genel olarak Mart ayinin ikinci haftasindan sonra patlar. Gelisimleri Nisan sonuna
kadar devam eder ve Nisan sonu veya Mayis ay1 basinda siirgiinler toplanacak duruma gelir. Siirgiin toplama devresi
yilda 3 veya 4 donemden olusur. Siirgiin devreleri arasinda dinlenme donemleri vardir. Siirgiin toplama islemi Mayis
aymnda baslayip Ekim sonuna kadar devam etmektedir. Tiirkiye kosullarinda ilkbaharin erken donemlerinde olusan
yiiksek sicakliklar hasadin erken yapilmasina neden olurken, hasat sayisida artarak doérde ¢ikabilmektedir. Ekvatorda
ise mevsimsel degisim olmadigindan, Kenya, Sri Lanka gibi iilkelerde yilin 12 ay1 ¢ay toplanmakta olup dormant dénem
olugmamaktadir. Ulkemiz kosullarinda elverisli iklim sartlari ile beraber erkenci gesitler de kullanilirsa hasat sayisini
daha da arttirmak miimkiin olabilecektir. Bdylece birim alandan elde edilen verim ve gelirde de artig olacaktir. “Cay
Bitkisi Gen Havuzunun Olusturulmas: ve Ticari Cay Cesit Adaylarimin Belirlenmesi” isimli TUBITAK 1007 projesi ile
2034 ¢ay genotipi koruma altina alinmistir. Gen havuzunda yer alan genotipler icerisinde erkenci ve ge¢ siirgiin veren
cesit adaylar1 bulunmaktadir. Bu ¢alismada Recep Tayyip Erdogan Universitesi Ulusal Cay Gen Havuzunda bulunan
ve seleksiyonla elde edilmis 2034 ¢ay genotipi ve tescilli gay ¢esitleri erkencilik yoniinden degerlendirilmis ve erkenci,
orta erkenci ve gegei genotipler belirlenmistir. Bu erkenci ve gecgi genotipler kullanilarak kurulacak ¢ay bahgeleri ile
tilkemiz ¢ay tariminda iklim degisikliginin etkileri de diistiniildiigiinde hasat doneminin uzatilmasi miimkiin olabilecektir.
Calisma sonucunda belirlenen ¢esit adaylarinin ¢ay bahgelerinin yenilenmesinde kullanilmasi 6nerilebilecektir.
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Abstract

Tea (Camellia sinensis L.O. Kuntze) is a plant that can be grown in regions with tropical and subtropical climate
conditions around the world. The country that produces the most tea is China, followed by India, Kenya, Sri Lanka and
Tiirkiye, respectively. Since Tiirkiye is located in the northernmost region where tea cultivation takes place (42 degrees of
latitude), the tea plant has a dormant period of 6 months due to the low temperatures and short days. Under the conditions
of the Eastern Black Sea Region of Tiirkiye where tea is cultivated, tea buds generally burst after the second week of
March. Their development continues until the end of April, and the shoots are ready to be shoots harvest in late April or
early May. The shoot collection period consists of 3 or 4 periods per year. There are rest periods between exile periods.
Shoot collection begins in May and continues until the end of October. While high temperatures in the early spring in
Tiirkiye conditions cause early harvest, the number of harvests can increase to four. Since there is no seasonal change in
the equator, tea is harvested 12 months a year in countries such as Kenya and Sri Lanka, and there is no dormant period.
If early varieties are used along with favorable climatic conditions in our country, it will be possible to further increase
the number of harvests. Thus, there will be an increase in the yield and income obtained from the unit area. 2034 tea
genotypes were protected with the “TUBITAK 1007 project titled ** Establishing the Tea Plant Gene Pool and Identifying
Commercial Tea Variety Candidates”. Among the genotypes in the gene pool, there are candidate varieties that produce
early and late shoots. In this study, 2034 tea genotypes and registered tea varieties found in the Recep Tayyip Erdogan
University National Tea Gene Pool and obtained by selection were evaluated in terms of earliness and early, mid-early
and late genotypes were determined. With tea gardens to be established using these early and late genotypes, it will be
possible to extend the harvest period, considering the effects of climate change in tea agriculture in our country. As a
result of the study, the candidate varieties determined can be recommended for use in the renewal of tea gardens.

Keywords: Tea, Earliness, Gene Pool, Shoot, Vegetation Period
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Ozet

Beslemede dengeli ve diisiik maliyetli alternatif yem kaynaklari her zaman dikkat ¢ekmistir. Bu anlamda, diinyanin
pek cok iilkesinde oldugu gibi, iilkemizde 6zellikle Dogu Karadeniz Bolgesinde yetisen gay bitkisi birgok besinsel
igeriginden dolay1 ciddi bir potansiyel tasimaktadir. Cay flavoidlerce zengindir ve dzellikle yesil cayda bulunan baslica
polifenolik bilesikler katesinlerdir. Bu bilesikler antienflamatuar, antikarsinojenik, antimutajenik, antiarteriosklerotik,
antioksidan ve antibakteriyel ozelliklere sahiptir. Cay (Camellia sinensis) bitkisi tibbi, canlandirict ve hafif uyarici
etkileri nedeniyle, diinyada sudan sonra en ¢ok tercih edilen i¢eceklerden biridir. Son yillarda ¢ayin hayvan beslemede
de kullanimi giindeme gelmistir. Cayin toplanmasi ve islenecegi fabrikalara ulastirilmasinda ¢ok miktarda atik ¢ay ortaya
¢itkmaktadir. Normal sartlarda atik miktari tiretimin % 3-51 iken, hatali hasat sebebiyle % 17-18’lere ulagabilmektedir. Bu
durum hem gevre kirliligine hem de ekonomik kayba neden olmaktadir. Arastirmacilar tarafindan yapilan ¢aligmalarda
cay bitkisi atiklarinda bulunan saponin ve tanin bilesiklerinin ¢iftlik hayvanlarinda metan iiretimini azalttig1, yag asidi
ve mikrobiyolojik protein tiretimini ise artirdig tespit edilmistir. Buna kargin bazi aragtirmacilar da ¢ay atiklarinin
hayvanlar iizerinde toksik etki yaptigini belirlemislerdir. Cay bitkisinde bulunan saponinlerin en onemli islevleri;
hipotalamusu etkileyerek istah arttirici etkisi, amonyak baglayici olmasi, iireaz faaliyetini 6nleyici etkisi, bagirsak
epitel hiicrelerinde yiizey gerilimini diisiiriicii etkisi, anti-protozoal, antioksidan, anti-fungal ve antibakteriyel 6zellikleri
sayilabilir. Tim canlilar i¢in en 6nemli ihtiyaglarin basinda beslenme gelmektedir. Ciftlik hayvanlarmmn ve baliklarin
insan beslenmesinde yeri biiyiiktiir. Hem ¢ay iiriinlerinin degerlendirilmesi hem de hayvanlarin sagligina faydali olacagi
inanciyla ¢ay ve iriinlerinin yemlerde katki maddesi olarak kullanilma ¢alismalar1 yapilmaktadir. Bu derlemede, ¢ayin
¢iftlik hayvanlari ve baliklarin beslenmesinde yem katkisi olarak kullanilmasina iliskin aragtirma bulgulari irdelenmistir.
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Abstract

Balanced and low-cost alternative feed sources in nutrition have always attracted attention. In this sense, as in many
countries of the world, the tea plant grown in our country, especially in the Eastern Black Sea Region, has a serious
potential due to its many nutritional contents. Tea is rich in flavonoids, and the main polyphenolic compounds found
in green tea in particular are catechins. These compounds have anti-inflammatory, anticarcinogenic, antimutagenic,
antiarteriosclerotic, antioxidant and antibacterial properties. The tea (Camellia sinensis) plant is one of the most preferred
beverages in the world after water, due to its medicinal, revitalizing and mild stimulating effects. In recent years, the use
of tea in animal nutrition has come to the fore. A large amount of waste tea is generated during the collection and delivery
of tea to the factories where it is processed. While the amount of waste is 3-5% of production under normal conditions, it
can reach 17-18% due to faulty harvest. This situation causes both environmental pollution and economic loss. In studies
conducted by researchers, it has been determined that saponin and tannin compounds found in tea plant wastes reduce
methane production in farm animals and increase fatty acid and microbiological protein production. However, some
researchers have determined that tea waste has a toxic effect on animals. The most important functions of saponins found
in the tea plant are; It has an appetite enhancing effect by affecting the hypothalamus, ammonia binding, urease activity
inhibiting effect, surface tension lowering effect on intestinal epithelial cells, anti-protozoal, antioxidant, anti-fungal and
antibacterial properties. Nutrition is one of the most important needs for all living things. Farm animals and fish have a
big place in human nutrition. Studies are being carried out to use tea and its products as feed additives, with the belief
that tea products will be beneficial for both the evaluation and the health of animals. In this review, research findings on
the use of tea as a feed additive in the nutrition of farm animals and fish are examined.
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Ozet

Ulkemizde en ¢ok tiiketilen cay, siyah gay olup herkes tarafindan sevilerek igilmektedir. Siyah caym Dogu ve
Glineydogu Anadolu Bolgelerinde ¢ok ayri bir yeri vardir. Diger bolgelerden farkli olarak Giineydogu Anadolu
Bolgemizde genel olarak yabanci menseli ¢aylar tiiketilmektedir. Dogu Anadolu Bolgesinde ise kismen yabanci menseli
caylar tiiketilmektedir. Yabanci menseli bu ¢aylar bilinenin aksine yerli ¢aydan daha pahaliya satilmaktadir. Uzun
yillardir Tirk ¢aymin bolgede tiiketilebilmesi igin galigmalar yapilmakla birlikte Giineydogu Anadolu insanimizin
damak zevkine alistig1 bu ¢aylar giiniimiizde hala yogun sekilde tiiketilmektedir. Bu bilgiler dogrultusunda bir yiiksek
lisans tezi kapsaminda planlanan bu ¢aligmanin amaci; 6zellikle Dogu ve Giineydogu Anadolu Bolgesinde tiiketilen
yabanci mengseli ¢aylarin kalitesinin belirlenmesi ve Tiirk ¢aylari ile kalite yoniinden karsilagtirilmasinin yapilmasidir.
Ayrica, Glineydogu Anadolu Bolgesi kiiltiirii ve farkliliklarinin da incelenmesi amaglanmistir. Bu amagla ¢aligmanin
ilk asamasinda diinya ve iilkemiz ¢ay kiiltiirii ele alinarak, 6zellikle Dogu ve Giineydogu Anadolu Bolgelerimiz Cay
kiiltiriindeki farkliliklar ortaya konulmustur. Calismanin ikinci asamasinda bu bolgelerimizde en fazla tiiketilen 10
yabanci ¢ay ¢esidi ile 7 yerli ¢ay ¢esidi belirlenerek, 6rnekler alinmig ve kalite analizleri ile mineral madde analizleri
gergeklestirilmistir. Bu amagla alinan ¢ay orneklerinde; kuru madde, seliiloz, toplam polifenol, su ekstrakti, toplam kiil,
mineral madde, kafein, Theaflavin (TF) ve Thearubigin (TR) analizleri yapilmis ve miktarlar1 belirlenmistir. Yapilan
analizler sonucunda; yabanci menseli ¢aylarin ekstrakt, polifenol, kafein ve toplam kiil degerinin yerli ¢aylara gére daha
yiiksek, seliiloz, theaflavin ve tearubigin degerlerinin ise yerli ¢aylardan daha diisiik oldugu tespit edilmistir. Mineral
madde yoniinden incelendiginde ise yabanci ¢aylarin, Ca, K, Fe, Mg, Ni, Zn, Pb, Cr ve Cd igeriginin, yerli ¢aylara oranla
daha yiiksek seviyede oldugu tespit edilmistir.
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Abstract

The most consumed tea in our country is black tea, which is enjoyed by everyone. Black tea has a very special place
in the Eastern and Southeastern Anatolia Regions. Unlike other regions, teas of foreign origin are generally consumed
in our Southeastern Anatolia Region. In the Eastern Anatolia Region, teas of foreign origin are partially consumed.
Contrary to popular belief, these teas of foreign origin are sold at a higher price than domestic tea. Although studies have
been carried out for many years to ensure that Turkish tea can be consumed in the region, these teas, to which the people
of Southeastern Anatolia have become accustomed to, are still consumed extensively today. In line with this information,
the aim of this study, planned within the scope of a master’s thesis; The aim is to determine the quality of foreign teas
consumed especially in the Eastern and Southeastern Anatolia Region and to compare them with Turkish teas in terms
of quality. In addition, it is aimed to examine the culture and differences of the Southeastern Anatolia Region. For this
purpose, in the first stage of the thesis, tea culture of the world and our country was discussed, and the differences in tea
culture especially of our Eastern and Southeastern Anatolia regions were revealed. In the second stage of the thesis, 10
foreign tea varieties and 7 domestic tea varieties which were most consumed in these regions were determined, samples
were taken, and quality analyses and mineral substance analyses were carried out. In the tea samples taken for this
purpose; dry matter, cellulose, total polyphenol, water extract, total ash, mineral matter, caffeine, Theaflavin (TF), and
Thearubigin (TR) analyses were made, and their amounts were determined. As a result of the analyses conducted, it was
determined that extract, polyphenol, caffeine, and total ash values of foreign origin teas were higher than domestic teas
while cellulose, theaflavin, tearubigin, and aluminum values were lower than domestic teas. When examined in terms
of mineral substances, it was determined that the Ca, K, Fe, Mg, Ni, Zn, Pb, Cr and Cd contents of foreign teas were
higher than local teas.

Keywords: Tea Culture, Foreign Tea, Quality Analysis, Minerals, Caffeine Extract, Polyphenol, Caffeine, Total Ash,
Cellulos
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Ozet

Gegmisten giiniimiize kadar olan siiregte insanoglunun enerjiye olan ihtiyaci giderek artmaktadir. Giiniimiizde enerji
ihtiyacinm biiyiik bir bolimii fosil kaynaklardan saglanmaktadir. Fosil yakit kaynaklarimmn siirl olmasi ve fosil yakit
kullanim1 sonucu kiiresel 1sinma, gevre kirliligi, saglik sorunlari gibi farkli problemler nedeniyle alternatif temiz
enerjiye olan ihtiyac artmaktadir. Hidrojenin yiiksek enerji yogunlugu (143,0 MJ/kg) g6z oniine alindiginda, hidrojen
bazli yakatlar, atik igermeyen, temiz ve yenilenebilir enerji tiirleri i¢in en umut verici alternatiflerden biridir. Hidrojen
eldesinde en temiz metot, suyun elektrokimyasal olarak ayristirtlmasidir. Suyun elektrolizi ile hidrojen eldesinde kritik
oneme sahip basamaklarindan birisi suyun yiikseltgenerek oksijen olusturmasi yari-tepkimesidir. Dort elektron iceren ve
yiiksek potansiyele sahip bu yari-tepkimenin gergeklestirilmesi i¢in verimli elektrokatalizorlerin bu alana kazandirilmasi
gerekmektedir. Gegis-metal oksitlerinin bu alanda katalitik aktiviteye sahip oldugu bilinmektedir. Ayrica, metal oksit
yapisina karbon katkisi katalitik aktiviteyi artirmaktadir. Karbon destek malzemesinin organik atiklardan temin edilmesi
hem katalizér maliyetinin iyilestirilmesi hem de atiklarin degerlendirilmesi bakimindan énemlidir.

Bu caligma kapsaminda, Rize bolgesinin ge¢im kaynagi olan ¢ay bitkisinin atiklari, metal oksit bilesiklerinin aktivitesini
artirmak i¢in karbon kaynagi olarak kullanildi. Bu ¢alismada metal oksit ve ¢ay ile muamele edilmis metal oksit-karbon
hibrit katalizorii kati-hal yontemi ile sentezlendi. Sentezlenen bilesikler, gesitli yontemler ile karakterize edildi. Elde
edilen katalizorlerin, 1 M KOH ¢ozeltisinde suyun yiikseltgenerek oksijen olusumunda elektrokatalizor olarak kullanim
potansiyelleri camsi karbon elektrot lizerinde incelendi. Deneysel ¢alismalar sonucunda metal oksit yapisinin atik gay ile
muamele edilmesi ile karbon katkismnin, katalitik aktiviteyi arttig1 gozlendi. Hibrit katalizor ile elde edilen Tafel egimi
ve 10 mA.cm? akim yogunluguna ulagsmak i¢in gerekli asir1 potansiyel degeri sirasiyla 84 mV.dec! ve 495 mV olarak
bulundu.
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Abstract

From the past to the present, the need of human beings for energy has been increasing. Today, the most of the energy
needs are supplied from fossil sources. The need for alternative clean energy is increasing due to limited fossil fuel
resources and different problems such as global warming, environmental pollution and health problems as a result of
fossil fuel use. Given the high energy density of hydrogen (143.0 MJ/kg), hydrogen-based fuels are one of the most
promising alternatives for clean and renewable type of energy without any waste. The cleanest method of hydrogen
production is electrochemical water splitting. One of the critical steps in hydrogen evolution by electrolysis of water
is the half-reaction of water oxidation. Efficient electrocatalysts need to be introduced to this field to realize this half-
reaction, which involves four electrons and has a high potential. Transition-metal oxides are known to have catalytic
activity in this field. Additionally, carbon contribution to the metal oxide structure increases catalytic activity. Providing
carbon support material from organic waste is important in terms of both improving catalyst costs and utilizing waste.
In this study, the wastes of the tea plant, which is the livelihood of the Rize region, were used as a carbon source to
increase the activity of metal oxide compounds. Metal oxide and tea-treated metal oxide-carbon hybrid catalysts were
synthesized by the solid-state method. The synthesized compounds were characterized by various methods. The potential
of the catalysts to be used as electrocatalysts for water oxidation was investigated on a glassy carbon electrode in 1 M
KOH solution. As a result, it was observed that the carbon contribution increased the catalytic activity of metal oxide.
For hybrid catalyst, the Tafel slope and the overpotential value required to reach a current density of 10 mA.cm? were
found to be 84 mV.dec-1 and 495 mV, respectively.
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Ozet

Diinyanin kisi basina en ¢ok cay tiiketilen iilkesi olarak Tiirkiye’de ¢ay neredeyse ‘milli igecek’ olarak algilanmakta ve
giindelik hayat pratiklerinde 6nemli bir yer tutmaktadir. 2022 yilinda UNESCO’nun kiiltiirel miras listesine alinan ‘Tiirk
Cay Kiiltiirii’nde ¢ayin, siradan bir igecek olmanin Gtesinde kiiltiirel bir temsile doniistiigiinii soylemek miimkiindiir.
Calisma, dizilerde gayin, giindelik hayat pratiklerine nasil eslik ettigi ve hangi kiiltiirel temsillerle sunuldugu sorunsali
tizerinden sistematize edilmistir. Genis halk kitlelerinin ilgi ve begenisine sunulan diziler, etki ve anlasilabilirlik agisindan
bir noktaya kadar izleyicilerle ayn1 dili konusmak zorundadir. Bu nedenle televizyonun kullandig1 sembolik dilde 6nemli
bir yere sahip olan kiiltiirel kodlar ve temsiller, topluma ait niiveler barindirmaktadir. Calismada, halihazirda yayinda
olan ve prime-time’da en yiiksek reytingi alan, giiniimiizde gegen, yerli yapim 7 dizi incelenmistir. Her diziden 3 bolim
olmak tizere 21 boliim iizerinde, gostergebilimsel yontemle, caymn gegtigi sahneler belirlenmis ve olusturulan temalar
dogrultusunda bulgular analiz edilmistir. Buna gore en fazla gay sahnesine sahip diziler Inci Taneleri (35) ve Goniil
Dag1 (30)’dir. Ardindan Yarg: (20) ve Kizileik Serbeti (15) dizileri gelmektedir. Caya en az yer veren dizi ise Bahar
dizisidir. Dizilerin anlat1 yapisi icerisinde ¢ayin birbirine benzer kodlarla temsil edildigi goriilmektedir. En fazla vurgu
yapilan sahne kahvalti sofrasidir. Giindelik hayatta oldugu gibi ¢ayin Tiirk kahvaltisiyla 6zdeslestigi soylenebilir. Sosyo-
ekonomik diizeyi yiiksek ailelerde ¢aya portakal suyu eslik etmektedir. Tiiketildigi ortamlar agisindan bakildiginda
dizilerde ¢ayin; ev-aile ortamindan sokak-mahalle, isyeri gibi sosyal ve kamusal alanlara kadar her yerde tiiketildigi
goriilmektedir. Buna ragmen ev-aile ortami sahneleri daha fazla yer tutmaktadir. Olay o6rgiisii ve genel anlati i¢inde
cay; samimiyet ve sicakligi ifade eden aile ortami, huzur ve birliktelik duygusuyla kodlanmistir. Dis ortamlarda ise
¢ay dinlenme, mola ve sohbet gibi olgularin merkezindedir. Dig ortamlarda ¢ay sosyallesme araci, ikram, dinlenme
ve rahatlama kodlariyla birlikte sunulmaktadir. Yas demografisine gore ¢ocuklarin ¢ay yerine gazoz, meyve suyu gibi
icecekleri tiikettigi, ¢aya ¢ok daha diigkiin olanlarm orta ve list yas grubu oldugu goriilmektedir. Sosyo-ekonomik
statii baglaminda ise kirsal alan vurgusu ¢ayla daha ¢ok ozlesmistir. Ayrica kentli ailelerde orta ve alt gelir grubunda
¢ay vurgusu daha fazladir. Degisen yasam kosullari kapsaminda ise ¢ayin geleneksel ince belli bardaktan ¢ikip kagit
bardaklarla tiiketildigi goriilmektedir.
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Abstract

In Tiirkiye, as the country where the most tea is consumed per capita in the world, tea is almost perceived as a ‘national
drink’ and has an important place in daily life practices. It is possible to say that in the ‘Turkish Tea Culture’, which was
included in UNESCO’s cultural heritage list in 2022, tea has become a cultural representation beyond being an ordinary
beverage. The study is systematized through the problematic of how tea accompanies daily life practices in the TV series
and with what cultural representations it is presented. TV series that are presented to the attention and appreciation of
large masses of people have to speak the same language with the audience to a certain extent in terms of impact and
understandability. For this reason, cultural codes and representations, which have an important place in the symbolic
language used by television, contain the core of society. In the study, 7 domestically produced TV series that are currently
on air and have the highest ratings in prime time were examined. In a total of 21 episodes, 3 episodes from each series,
the scenes where tea took place were determined using the semiotic method, and the findings were analyzed in line with
the themes created. Accordingly, the TV series with the most tea scenes are Inci Taneleri (35) and Géniil Dag1 (30). This
is followed by the TV series Yargi (20) and Kizilcik Serbeti (15). The TV series that includes tea the least is Bahar. It is
seen that tea is represented with similar codes within the narrative structure of the series. The most emphasized scene
is the breakfast table. It can be said that tea is identified with Turkish breakfast, just like in daily life. In families with
high socio-economic levels, orange juice accompanies tea. In terms of the environments in which it is consumed, it is
seen that tea is consumed everywhere in the TV series, from the home-family environment to social and public areas
such as streets-neighborhoods and workplaces. Despite this, home-family environment scenes take up more space. In the
plot and general narrative, tea is coded with the family atmosphere that expresses sincerity and warmth, and the feeling
of peace and togetherness. In outdoor environments, tea is at the center of events such as rest, break and conversation.
In outdoor environments, tea is served as a means of socialization, refreshment, rest and relaxation. According to age
demographics, it is seen that children consume beverages such as soda and fruit juice instead of tea, and those who are
more fond of tea are the middle and upper age groups. In the context of socio-economic status, the emphasis on rural
areas is more identified with tea. In addition, the emphasis on tea is greater in the middle and lower income groups of
urban families. Within the scope of changing living conditions, it is seen that tea is consumed in paper cups instead of
the traditional thin-waisted cup.

Keywords: Turkish Tea Culture, Tea in Turkish Series, Cultural Representations, Television Series Indicators
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Ozet

Cay (Camellia sinensis L.) diinyada farkli kitalarda ve bir¢ok iilkede ekonomik olarak yetistiriciligi yapilan ticari
bir bitkidir. Bitkinin yapraklarindan farkli isleme yontemleri kullanilarak elde edilen siyah ¢ay, beyaz ¢ay, oolong
cay ve yesil ¢ay diinya genelinde yaygin olarak keyif amagl ve tibbi 6zellikleri nedeniyle kullanilir. Ayrica bitkinin
yapraklariin golgede bekletilmesi ve sonrasinda ogiitiilmeleri ile elde edilen matcha tozu gida boyasi olarak ve tibbi
amagl kullanilmaktadir. Bitkinin tohumlarmin bir dizi islemden gegirilmesi ile elde edilen yag, yiiksek antioksidan
igeriginin insan sagligina faydalar1 dolayisiyla diinyanin gesitli iilkelerinde yemeklik yag olarak kullanilmaktadir.
Bitkinin yapraklariin igerigindeki zengin bilesikler dolayisiyla kozmetik sektoriinde basta cilt kremleri olmak iizere sag
kremlerinde ve cesitli makyaj iiriinlerinde kullanilmaktadir. Ulkemizde ¢ay, Dogu Karadeniz Bélgesi’nde yetistiriciligi
yapilan ana tarim kollarinda yer almaktadir. Bitki, yetistiriciligine baglanan Cumhuriyetin ilk yillarindan itibaren bolge
halkinin temel gelir kaynagi olma 6zelligini kazanirken bolgenin gelismislik ve sosyoekonomik diizeyini pozitif yonlii
etkileyen en onemli faktor durumundadir. Bu galismada gay bitkisinin gida sektorii disinda kullanim olanak ve oranlart
belirlenmistir. Bu amagla ¢ay iiretici ve tiiketicilerine yonelik uygulanan anket ¢aligsmasi sonucunda bitkinin, siis bitkisi,
kozmetik iiriin igerigine katkisi, ev esyasi, organik giibre, yakacak gibi farkli amaclarla kullanimlari ortaya konmustur.
Cay bitkisinin budanmasiyla elde edilen dal artiklarinin islenmesi ile avize, sepet, kutu gibi siis esyasi, siipiirge benzeri
temizlik esyasi, kompost giibre ve 1sinma amagh yakacak cali olarak kullanimlari gay treticileri tarafindan bireysel
olarak tercih edilmektedir. Calisma sonuglarina gore, gay bitkisinin gida sektorii disinda kullaniminin yayginlastiriimasi
saglanmalidir. Boylece bolgede yapilacak desteklemeler ile yas ¢ay hasat sezonu disinda ¢ay iireticilerinin ¢alisabilmesi
icin farkli istthdam alanlar1 ortaya ¢ikabilir. Turizm bolgesi olarak da 6nemli bir konumda olan Dogu Karadeniz
Bolgesi’nde gaya 6zgili yoresel iiriinler ile yeni ve 6zgiin bir pazar olugsmasi saglanmasi iilke ekonomisine de katki
saglayacaktir.

Anahtar Kelimeler: Cay, Ekonomi, Organik Giibre, Siis Bitkisi, Stis Esyas1
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Abstract

Tea (Camellia sinensis L.) is a commercial plant that is grown economically in many countries and on different continents
around the world. Black tea, white tea, oolong tea and green tea, obtained from the leaves of the plant using different
processing methods, are widely used around the world for pleasure purposes and for their medicinal properties. In
addition, matcha powder, obtained by keeping the leaves of the plant in the shade and then grinding them, is used as food
coloring and for medicinal purposes. The oil obtained by processing the seeds of the plant through a series of processes is
used as edible oil in various countries of the world due to its high antioxidant properties and its benefits to human health.
Due to the rich compounds contained in the leaves of the plant, it is used in the cosmetics industry, especially in skin
creams, hair creams and various make-up products. In our country, tea is among the main agricultural branches grown
in the Eastern Black Sea Region. While the plant has become the main source of income for the people of the region
since the first years of the Republic, when its cultivation started, it is the most important factor that positively affects the
development and socioeconomic level of the region. In this study, the usage possibilities and rates of the tea plant outside
the food sector were determined. For this purpose, as a result of the survey conducted on tea producers and consumers,
the use of the plant for different purposes such as ornamental plant, its contribution to the content of cosmetic products,
household goods, organic fertilizer and fuel has been revealed. The processing of branch residues obtained by pruning
the tea plant and their use as ornaments such as chandeliers, baskets and boxes, cleaning items such as brooms, compost
fertilizer and firewood bushes for heating purposes are individually preferred by tea producers. According to the study
results, the non-food use of the tea plant should be expanded in different sectors. Thus, with the support to be provided in
the region, different business areas may emerge for tea producers to work outside the fresh tea harvest season. Creating
a new and original market with tea-specific local products in the Eastern Black Sea Region, which is also an important
tourism region, will also contribute to the country’s economy.

Keywords: Tea, Economy, Organic Fertilizer, Ornamental Plant, Ornaments
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Ozet

Botanik olarak Dicotyledonea smifindan Theaceae familyasina dahil olan ¢ay; tadi, aromasi ve igerdigi birgok yararli
bilesenler nedeni ile diinyada en fazla tiiketilen alkolsiiz igeceklerden biridir. Cay, yapisinda bulunan protein, karbonhidrat,
aminoasit, yag i¢eriginin yani sira ¢ay, polifenoller, alkoidler, bazi vitaminler ve mineraller bakimindan olduk¢a zengin
bir igecektir. Bu yararli maddeler, standartlara uygun iiretilmis siyah ¢aym dogru bir yontemle demlenmesiyle ¢ay
infiizyonuna ge¢mektedir. Cay infiizyonlarinin kalitesi, yapraklarin ihtiva ettigi mineraller, pestisit kalintilar1 gibi
antropojenik veya dogal kontaminasyonlarin yani sira dogal bilesenlerden de etkilenebilmektedir. Cay yapraklarimimn
tazeliginin yani sira ¢ayin demlenme siiresi, demlenme sicakligi ve ¢ay/su oraninin da kuru cay yapraklarindan
elementlerin difiizyonunda 6nemli bir rol oynamaktadir. Caymn demleme ve i¢im aligkanliklar1 da {ilkeden iilkeye
degismektedir. Ulkemizde giinliik diyetin 6nemli bir parcasi olan ¢aya limon ilavesi de farkli titketim sekillerinden
birisidir. Bu ¢alismada limon ilavesinin ¢ayimn infiizyonunun pH’sinda ve mineral madde igerigi iizerindeki etkisinin
belirlenmesi amaglanmistir. Calismada siyah ¢ay, %4 limon partikiillii siyah gay ve limon suyu ilaveli siyah gay 20 dk
slireyle demlenerek farkli ¢ay inflizyonlar1 hazirlanmistir. Hazirlanan infiizyonlarin pH degeri ve deme gegen mineral
madde (Cu, Fe, Zn, Na, Mg, Mn, Ca) analizleri gergeklestirilmistir. Yapilan analizler sonucunda ¢ay infiizyonlar: pH
degeri yoniinden incelendiginde; 10 mL limon suyu ilaveli siyah ¢ay grubundaki 6rneklerde 3,59, %4 limon partikiili
ilaveli siyah ¢ay deminde 4,92 olarak bulunurken limon ilavesiz siyah ¢ay deminin pH’s1 5,33 bulunmustur. Limon suyu
eklenmesi ile ¢ay inflizyonununda pH diiserken, Ca ve Mg iceriginde de artis oldugu gozlenmistir.
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Abstract

Botanically belonging to the Theaceae family from the Dicotyledonea class, tea is one of the most consumed non-
alcoholic beverages in the world due to its taste, aroma and many useful components it contains. Tea is a beverage rich
in protein, carbohydrates, amino acids and fat content, as well as polyphenols, alkoids, some vitamins and minerals.
These beneficial substances are transferred into tea infusion by brewing black tea produced in accordance with standards
using the correct method. The quality of tea infusions can be affected by natural ingredients as well as anthropogenic or
natural contaminations such as minerals contained in the leaves and pesticide residues. In addition to the freshness of the
tea leaves, the brewing time of the tea, the brewing temperature and the tea/water ratio also play an important role in the
diffusion of elements from dry tea leaves. Tea brewing and drinking habits also vary from country to country. Adding
lemon to tea, which is an important part of the daily diet in our country, is one of the different ways of consumption. This
study aimed to determine the effect of lemon addition on the pH of the tea infusion and the content of mineral substances.
In the study, different tea infusions were prepared by brewing black tea, black tea with 4% lemon particles and black tea
with lemon juice for 20 minutes. pH value of the prepared infusions and mineral matter (Cu, Fe, Zn, Na, Mg, Mn, Ca)
were analyzed. As a result of the analyses, when the tea infusions were examined in terms of pH value; The pH of the
samples in the black tea group with 10 mL lemon juice was found to be 3.59, and the pH of the black tea brew with 4%
lemon particles was found to be 4.92, while the pH of the black tea brew without lemon juice was found to be 5.33. It
was observed that while the pH of the tea infusion decreased with the addition of lemon juice, the Ca and Mg contents
also increased.

Keywords: Ca, Fe, Mg, Na, cay, pH
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Abstract

Coffee houses were gradually established in Iran at the same time as people became familiar with tea. Coffee houses
were established in Iran for the first time during Shah Tahmasab Safavid era, and it was gradually during the era of Shah
Abbas the Great that coffee houses increased and were established in cities such as Tabriz, Qazvin and Isfahan. In these
coffee houses, apart from drinking tea, they would play chess and backgammon and tell stories of ancient Iran. In this
way, Shahnameh reading took place in the Safavid period coffechouses, and the Shahnameh readers narrated the stories
of Iran’s past. Shah Abbas himself was very fond of Shahnameh and used to attend coffee houses and listen to its stories.
In this way, the tradition of reading the Shahnameh was established in coffee houses, and in this way the culture, history
and civilization of Iran was transferred to future generations.

Coffee houses were established for the first time in Ottoman Empire during the reign of Sultan Suleiman the Magnificent,
and since then we have witnessed the creation of coffee houses where people communicated with each other and
exchanged ideas with each other. On the other hand, because the Ottoman was an Empire and had people of different
cultures and ethnicities, coffee houses became a place to exchange cultural, intellectual and political opinions with each
other.

Coffee houses became a place to have tea in both Iran and the Ottoman Empire, and gradually a special culture and
customs related to coffee houses were created. The purpose of this research is to investigate the establishment of coffee
houses in Iran and Ottoman Empire and the role of tea in the coffee house tradition of these two countries. It is hoped
that by examining the sources and historical documents related to the establishment of coffee houses in Iran during the
Safavid and Ottoman periods and the role of tea in the tradition of coffee houses in these two countries and finding
similarities in the culture of tea consumption in these two countries, it is a step towards bringing the people of Iran and
Tiirkiye closer to each other and finally caused more and more prosperity and brought the tourism industry of the two
countries closer to each other.

Keywords: Safavid, Ottoman, Coffee House, Tea, Culture, Customs, Tourism Industry
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Abstract

Tea plantations in Iran have been constructed on the northern foothills of the Alborz Mountains with an approximate area
of 28,000 ha. In recent years, introducing some new species to the natural and cultivated areas in this region strongly
endangers the biodiversity of the native flora and threatens the tea gardens. Two invasive species, C. communis and T.
Sfluminensis (Commelinaceae) with vegetative propagation and very fast growth, prefer the shaded areas beneath the
tea bushes, display resistance against many herbicides and cause the highest destruction in tea plantations compared
to other weed species. This study was conducted to explore the mechanisms behind the high tolerance toward elevated
AP concentrations in acidic soils and its contribution to these species’ invasive behavior and herbicide resistance. The
experiment was conducted with Al concentrations of 0, 50, 150 and 400 pM as AICI, (0, 12, 43 and 125 uM free
AP activity according to GEOCHEM) in the hydroponic medium under growth chamber conditions. Both species
displayed only a marginal reduction in biomass (17-22%) under 400 uM Al with low Al accumulation (100-200 pg
g DW). The activity of antioxidant enzymes consistently increased with the rise in Al treatment levels, along with
the leaf accumulation of flavonoids and anthocyanins in both species. Exposure of plants to Al resulted in a significant
reduction in leaf damage inflicted by a spectrum of herbicides (paraquat, glyphosate, clethodim, and 2,4-D). Our results
demonstrate that enhancement of antioxidant enzymes, accumulation of detoxifying metabolites and intermediates of
important metabolic pathways under Al treatment collectively contribute to enhanced resistance against herbicides and
cause an invasive behavior of these species in tea gardens.

Keywords: Acid Soils, Commelina communis, AI** Toxicity, Invasive Species, Tradescantia fluminensis
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Abstract

Tea is cultivated under low soil pH (4.0-5.5) conditions throughout the world. Under acid soil conditions, the availability
of toxic AI*" is considerably enhanced, however, tea and other species adapted to acidic soils have developed specific
mechanisms to overcome these conditions through sequestration and detoxification of Al. Nevertheless, soil acidity
causes a high solubility for other heavy metals (HMs) present in large quantities in soil including Fe** and Mn?* and in
the case of pollution with toxic HMs (Cd, Pb, Co, Cr, and Ni), their availability to plant roots may also enhanced under
these conditions. In order to explore the accumulation of Al and other metals in tea plant and other species growing in
tea plantations and surrounding areas, the acidic soils (pH 3.4-4.2) in the south Caspian region of northern Iran were
surveyed over three seasons at three main locations. Al and other macro and micronutrients and non-essential HMs
were measured in soil samples and in 499 plant specimens representing 86 species from 43 families. Al accumulation
exceeding the criterion for accumulator species (>1000 pg g' DW) was found not only in tea but also in other 36 species
belonging to 23 families of herbaceous plants including Amaranthus spp., Mentha aquatica (water mint), Urtica dioica
(common nettle) and Oxalis acetosella (wood sorrel) consumed raw or after cooking by local people. Most notably, a
strong link between HMs and Al concentration was discovered, suggesting that tea and other Al accumulator species have
a high potential for HM accumulation. Although the range of HM accumulation in these species was much lower than the
standard reference levels for human use, more caution is required for the health consequences of Al accumulation in the
plants used as leafy vegetables by local people.

Keywords: Al Accumulating Species, Heavy Metals, North Iran, Tea Plantations
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